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AMERICAN    CYCLOPEDIA. 


CjHHBC.  MM),  an  inland  diriBion  of  An- 
O  bi»,  fwtwean  Ut  26°  40'  and  83"  N.,  and 
I»n.  87°  aV  and  47°  20'  E.,  boandod  S.  by  the 
Sjrian  desert,  N.  E.  hj  Irak  Arabi,  8.  E.  and 
8.  b7  the  Wahabee  snltanate,  and  W.  by  Tnrk- 
iah  Arabia.  It  is  divided  into  the  provineea 
of  Jebel  Shomer,  Jowf,  Ebejbar,  Upper  Ka- 
•im,  Kod  Tayraa,  with  a  total  population  esti- 
mated by  Palgrave  in  I8S3  at  440,000,  inola- 
ding  16S,000  nomadio  B«doaiiu.  Jebel  8bo- 
mer  in  ita  general  aspect  la  a  fiat  table  land, 
a  laTKe  part  of  which  is  desert,  with  oooa- 
rional  oaaeB.  These  are  merely  depreadoni 
in  the  doaert  snrfaoe,  and  take  sometimes  the 
form  of  a  long  valley  covered  with  a  thin  soil, 
mder  which  water  may  generally  be  fonnd  at 
the  depth  of  a  few  feet.  Frnits,  bnahe^  berbs, 
and  coarse  grass  grow  in  snfBcient  qaantities 
to  supply  food  for  the  Bedontna  and  their 
oomels  and  flocks.  The  entire  N.  portion  is 
covered  by  a  rooky  deaert  On  the  E.  border, 
about  bt  31°,  is  a  long  valley,  called  Wadv 
8trhan  or  Serhsn  (valley  of  the  wolf),  whicn 
extends  from  near  Bozrah  in  Syria  In  a  8.  E, 
direction  to  abont  lat.  89°  SO'  in  Arabia,  where 
ita  base  rests  on  Wady  Jowf,  a  deep  valley 
lying  E.  and  W.,  and  which  may  be  consid- 
'  ered  the  porch  or  vestibule  of  oentral  Arabia. 
(See  Jowr.)  The  Wady  Sirhan  is  the  com- 
mon roDte  for  caravans  to  and  from  Syria.  S. 
■ud  E.  of  Jowf  lies  a  wide  expanse  of  sandy 
deaert.  The  caravan  route  to  the  province  of 
Jebel  Shomer  lies  across  this  waste  in  a  S.  E. 
direction  thron^h  what  is  called  the  Nefud  or 
Band  pass,  consisting  of  parallel  ridgee  of  loose 
reddish  sand  SOO  to  SOO  ft.  high,  where  no 
water  can  be  obtained  for  nearly  100  m.  The 
ronte  rans  beside  a  small  range  of  bills  called 
Jebel  Jobbah,  a  ctoiter  of  black  granite  rooks 
streaked  with  red,  about  700  ft  high.  Be- 
yond them,  on  the  south,  la  a  barren  plain, 
partly  white  and  incmsted  with  salt,  partly 
greea  and  atodded  with  palm  groves,  among 


which  is  the  small  villa^  of  Jobbah.    From 
the  heights  overlooking  Jobbah  are  visible  in 

the  BontbeBst  the  main  range  of  Jebel  Shomer, 


be  identical  with  the  Teman  of  Scrip- 
tare.  Beyond  Jobbah  the  nndnlationB  are  not 
so  deep,  and  the  sand  has  occasional  ibmbs 
and  tofts  of  grass.  The  plain  gradnally  rises 
as  it  approaches  the  monntain  ranges,  which, 
stretching  K.  E.  and  B.  W.,  cross  two  thirds 
of  npper  Arabia.  These  ranges,  Jebel  Adja  on 
the  north,  the  mountains  of  Upper  Eaaim  on 
the  south,  and  Jebel  Bolma  between,  lie  near- 
ly parallel,  and  are  separated  by  broad  plains 
covered  with  grass  and  ahmbbery,  Within 
their  limits  ia  the  chief  centre  of  popolation 
of  Bhomer.  Hayel,  the  capital,  lies  in  an  ex- 
tensive plain  between  Adja  and  Sotma,  g^rt  on 
every  side  by  a  high  mountain  rampart.  The 
only  approach  from  the  north  is  by  a  narrow 
winding  defile  throngh  Jebel  Adja,  which  SO 
men  conld  defend  against  thousands.  The 
range  of  Jebel  Adja,  or  Jebel  Shomer  as  It  is 
now  more  geuerally  called,  is  a  ragged  granit- 
ic mass,  piled  np  in  fantastic  disorder,  attain- 
ing at  times  an  elevation  of  1,400  ft  above 
the  plain,  bat  Solma  does  not  rise  more  than 
700  or  800  ft.  Good  crops  of  grain,  frnits, 
and  vegetables  are  rused  by  a  laborious  sys- 
tem of  artificial  irrigation.  The  date  is  Uie 
principal  frnit.  There  is  a  eonaiderable  trade 
tiy  caravans  between  Hayel  and  Uedina  on 
the  southwest,  and  Riyad,  the  capital  of  Ked- 
jed,  on  the  soatbeast.  Uony  horses  and  asses 
are  exported.  Upper  Kasim,  the  southern- 
most province  of  Shomer,  is  an  elevated  pla- 
tean,  forming  part  of  a  ions  npland  belt  that 
crosses  diagonally  the  northern  half  of  the 

Kninsola,  one  extremity  reaching  nearly  to 
b«yr,  near  the  head  of  the  PerHian  gulf, 
and  uie  other  to  tbe  neighborhood  of  Medina. 
Ita  surface  is  covered  with  shmba  and  brash- 
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wood,  and  in  spring  and  siunmer  with  grass. 
Ihla  gre&t  platean  ia  interMoted  at  intwrab 
bj  long  broad  valleys,  which  oontain  Tillages 
built  aronnd  weUe,  sarrouDded  bj  palm  groTes, 
gardens,  and  fields,  and  varjing  in  population 
from  600  to  3,000.  Dates  are  exported  in 
large  ^uandUea  to  Temen  and  Hediaz,  and 
ootton  la  raised  to  a  small  extent. — The  sul- 
tanate of  Jebel  Shomer  originated  in  the  pres- 
ent ceotnrf.  In  181S  Abdallah,  an  ambidons 
chief  of  the  family  Baahid,  was  driven  out  of 
Hayel  bj  his  rival  Beyt  Ali,  who  aaanmed  the 
Bovereigntf.  Abdallah  took  refoge  at  the 
court  of  the  Wahabee  monarch,  who  was  then 
reoonstmoting  his  fallier'a  dominjona,  and  for 
his  services  to  him  was  made  absolute  gover- 
nor of  Shomer,  with  right  of  ancoession,  and 
supplied  with  the  means  to  establish  his  rule. 
Bejt  Ali  and  hia  family  were  ont  ofF,  and 
Abdallah  made  himself  master  of  the  whole 
monntun  distriot.  He  died  abont  1840,  and 
was  snooeeded  by  his  son  Telal,  who  extended 
his  dominioQB,  aubdued  the  Bedouins,  invited 
trade  from  abroad,  and  established  law  and 
order.  Under  his  role  the  country  has  made 
rapid  advances  in  civilization  and  prosperity, 
and  has  beoome  virtually  independent. 

momau  subs.    Bee  MsnaoB. 

SBOaSy  Aut,  an  English  woman,  the  wife 
of  Uatthew  or  William  Shore,  a  goldsmith  in 
London,  and  mistress  of  King  Edward  lY. 
She  was  baantif  nl  and  amiable,  and  Sir  Thomas 
Jlore  aays  that  the  king's  favor  "she  never 
abused  to  any  man's  hnrt,  but  to  many  a  man's 
oomfort  and  relief."  After  the  death  of  the 
king  the  became  attached  to  Lord  Hastings; 
and  when  Richard  IIL  had  resolved  on  Uie 
deatraotion  of  that  nobleman,  he  accused  Jane 
Shore  of  witchcraft  and  of  having  withered 
his  arm  by  aoroery.  The  Mng,  thoogh  be  sent 
her  to  priaon  and  confiscated  faer  goods,  did 
not  attempt  to  maintain  his  charge  of  witch- 
oraft ;  bnt  the  bishop  of  London  caused  her  to 
do  public  penance  for  impiety  and  adultery. 
After  the  death  of  Hastinn,  Thomas  Lynom, 
the  king's  solicitor,  desired  to  marry  her,  but 
was  prevented  by  the  king.  She  lived  till  the 
time  of  Henry  Vin.,  and  tradition  repreeents 
her  as  dying  of  hunger  in  a  ditch.  A  celebra- 
ted tragedy  by  Bowe  is  founded  on  her  story. 

BHOSHOHfE,  the  M.  connty  of  Idaho,  bound- 
ed 8.  by  the  Clearwater  river,  and  intersected 
in  the  north  by  Clarke's  fork  of  the  Columbia 
and  the  Eootenay  river;  area,  about  12,000 
BQ.  m, ;  pop.  in  IBTO,  722,  of  whom  46B  were 
Cnineae.  It  is  watered  by  tributaries  of  the 
Clearwater  river  and  by  the  Spokane  river, 
and  contains  Ocenr  d'AlSne  and  Fend  d'Oreille 
lakes.  The  sorface  is  monntainons.  There  is 
fertile  land  around  the  lakes  and  along  the 
streams.  Timber  is  abundant,  and  there  are  ex- 
tensive  placer  gold  minea.  Capital,  Keroe  City. 

8H0SHONES,  or  SHkes,  a  family  of  North 
American  Indians,  embracing  the  Shoshones 

E roper,  the  Utaa,  Comanchea,  Uoqnis,  Oheme- 
ueve^  CohoiUo,  and  the  Eechi,  ^zh,  and  Ne- 


tela  of  California.  The  Bboshones  proper  are 
a  large  and  widespread  people.  Aoooroing  to 
their  tradition,  they  came  from  the  south,  and 
when  met  by  Lewis  and  Clarke  in  1806  they 
had  been  driven  beyond  the  Rocky  mountains. 
The  various  Shoshone  bands  have  gone  by 
numerous  names.  The  most  important  were 
the  Eoolsatik^a  or  Bn&alo  Eatery  who  have 
long  defended  their  homes  on  Wind  river,  and 
the  Tookarika  or  Mountain  Sheep  Eaters,  a 
fierce  tribe  in  the  Salmon  river  country  and 
npper  Snake  river  valley.  The  western  Snakes 
near  Fort  BoisS  were  separated  from  the  oth- 
ers by  the  kindred  Bannaoks.  The  Shoshocoa 
(footeuen),  called  also  White  Knives,  from  the 
fiae  white,  flint  knives  they  formerly  used, 
were  di^er  tribes  on  Humboldt  river  and 
Goose  creek,  and  inclnded  apparently  most  of 
those  in  the  basin  of  Great  Salt  lake.  Tbeee 
bands  were  generally  mild  and  inoffensive, 
lurking  in  the  mountains  and  barren  parts, 
and  having  little  intercourse  with  the  whites. 
About  1B4B  they  ware  in  open  war,  and  the 
peace  made  with  some  of  the  bands  at  Salt 
Lake,  in  September  I8G6,  did  not  end  it.  In 
18S2  California  volunteers,  under  Col.  Connor, 
nearly  exterminated  the  Hokandikah  or  Salt 
Lake  Diners  in  a  battle  on  Bear  river.  Wan- 
shakee's  and  other  bands  of  the  Eoolsatikara 
Shoshones  made  peace  at  Fort  Bridger,  Jnly 
2,  166S:  Fokatello's  and  other  bands  of  the 
Tookarika  at  Box  Elder,  July  SO;  the  Sho- 
aboco  or  Tosowiteh  at  Ruby  valley,  Oct.  1 ; 
and  the  Sboshonee  and  Bannocks  at  Soda 
Springs,  Oct.  14.  In  I8S4  the  Yahooskin 
Snake*  mode  peace,  and  with  the  Elamatha 
and  Modocs  ceded  their  lands;  and  on  Aug, 
13,  I86d,  theWoblp^)es  also  submitted.  Th« 
government  did  not  promptly  carry  ont  theae 
treaties,  and  many  of  the  bands  renewed  hos- 
tilities. In  13S7,  in  the  campaign  of  Gen. 
Steele,  a  number  of  Indians  were  killed,  and 
immense  etoree  of  provisioos  laid  up  by  the 
Shoshones  were  destroyed.  Gen.  Aogur  at 
last  allowed  them  to  come  In  and  make 
peace  at  Fort  Bridger.  The  government  then 
attempted  to  collect  the  whole  nation  and  re- 
rtrict  the  Shoshone  bands  to  certain  reserva- 
tiona.  The  Yahooskin  and  Wohlpape  Snakes 
had  prospered  on  the  Klamath  reservation,  al- 
though tikeir  crops  frequently  failed.  The  Fort 
Hall  reservation  in  Idaho  was  begun  in  1807 
for  the  Bannocks,  and  several  bands  of  Sho- 
shones, abont  1,200  in  all.  The  Shoshone  res- 
ervation In  Wyoming,  set  apart  under  treaty  of 
July  8,  1869,  for  Waushakee's  and  other  buida 
of  eastern  Shoshones  and  Bannacks,  is  exposed 
to  attacks  from  the  Sioux,  and  only  about  600 
have  onited  there.  There  are  also  the  north- 
western  Bboshones  in  Kevada  and  Utah,  esti- 
mated at  from  2,000  to  8,000,  and  a  band  of 
400  in  the  N.  W.  part  of  Idaho.— Vocabularies 
have  been  obtained  from  various  bands  of  the 
Shoshones,  bnt  00  critical  stody  of  their  lan- 
guage has  ^ipeared.  The  Episcopaliana  have 
a  mission  on  the  reservation  in  Wyoming, 
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See  I^AO,  vol.  x.,  p.  263. 

See  DnoK,  vol.  vi,,  p.  389. 
r,  « <atj  and  the  CApital  of  Cad- 
do parish,  Lonieiaiia,  in  the  N,  W.  comer  of 
tba  Mate,  on  the  W.  bank  of  Bed  river,  at  the 
he&d  of  low-water  navigatioii,  880  m.  above  ita 
month  aooording  to  HnmphreyB  and  Abbot, 
or  600  m.  b;  local  anthoritieg;  pop.  in  1670, 
4,807,  of  whom  2,IS8  ware  colored.  It  baa 
linoe  been  enlarged,  and  the  popalatiou  in 
187B  waa  looailj  eatiniated  at  13,000.  It  oon- 
taina  manj  handaome  reaidenoea  and  lubetan- 
tial  bnsineea  stnio-tnrea,  is  lighted  with  gas,  and 
haa  a  good  fire  department  and  »evertU  milei 
of  street  rulroad.  The  principal  public  build- 
inga  are  the  new  market,  oosdcg  t£0,000; 
the  PresbTterian  ohmrob,  ooatiug  t86,000;  and 
the  Bjnagogne,  a  fine  spiecimen  of  arobiteotnre. 
The  anrrounding  oonutry  is  very  productive, 
and  the  climate  is  mild  and  general!;  healthful. 
Shreveport  is  the  K  terminus  of  the  Texaa  and 
Pacific  railroad,  which  affords  an  all-rail  ronte 
to  St.  Louis  CM  Maraball,  Tez.  Bteamers  nm 
regnlarlj  to  New  Orleans  and  intermediate 
points  on  the  Red  and  UiiaiBsippi  rivers.  The 
trade  is  eitenuve  and  inoreasiDg,  the  valne  of 
ahipments  amounting  to  about  tT,GOO,000  a 

5 Mr,  and  the  sales  of  merchaDdise  to  about 
7,000,000.  The  ahipmeots  of  cotton  average 
100,000  bales  aDnoallj,  including  abont  30,000 
balaa  from  the  upper  Red  river  reshipped  at 
this  point.  The  tranaactiona  in  hidee,  wool, 
and  tatlow  are  also  considerable.  The  prin- 
oipat  mannfactoriea  are  two  of  carriages,  one 
each  of  cotton  gins,  cotton-teed  oil,  sash  and 
blinds,  and  spokes  and  hubs,  three  foonderies 
and  machine  ahopa,  a  planing  mill,  two  saw 
mills,  and  three  breweries.  There  are  three 
privBt«  banks,  two  public  schools  (one  for 
white  and  one  for  colored  children),  nine  pri- 
vate and  denominational  schools  and  acade- 
mies, two  dailj  and  weeklv  newspapers,  and 
eleven  churches  (Baptiat,  Episcopal,  Jewish, 
Uethodist,  Presb7t«rian,  and  Roman  Osiholic), 
of  which  five  are  for  colored  people.  Shreve- 
port  waa  incorporated  in  1839, 

fiHEEW,  or  Shrew  ■•««,  the  common  name  of 
the  insectivorous  mammals  of  the  family  m- 
rieidcc,  characterized  bj  a  geuersl  rat-like  or 
mouse-like  appearance,  elongated  and  pointed 
muzzle,  and  soft  fur.  The  distinct  auricle  of 
the  ears,  and  the  normal  size  of  the  anterior 
feet,  not  nsnally  emplojed  in  digging,  dis- 
tinguish tbem  from  toe  moles.  The  skull  is 
long  and  narrow,  compressed  at  the  orbits, 
malar  bone  and  zvgomatio  arch  wanting;  the 
ribs  ere  13  to  14  pairs,  6  to  6  vertebrie  without 
ribs,  B  to  6  sacral,  14  to  28  caudal;  tibia  and 
fibula  united,  clavicles  thin,  and  pubic  arch 
closed;  stomach  simple;  ccecum  in  some  ab- 
sent, in  others  very  large ;  on  the  sides  of  the 
body,  nearest  the  anterior  limbs,  and  in  some 
at  the  base  of  the'  tail,  is  a  series  of  glands 
which  secrete  a  strong  mnsky  fiuid.  The  teeth 
vary  from  38  to  83 ;  there  are  two  very  large 
Incuors  in  each  Jaw,  nearly  horizontal  in  the 
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lower  and  much  curved  in  the  npper ;  canines 
absent;  premolara  |=| to  fi|,  molars  fzf:  the 
posterior  molars  are  many-pointed,  and  the 
anterior  ones  conical;  the  precise  homologies 
of  the  cheek  teeth  have  been  the  subject  of 
mnoh  oontroversy.  The  snont  ends  in  a  naked 
muffle  with  the  noatrils  pierced  on  the  sides; 
eyes  very  amall,  ears  distinct,  and  feet  nearly 
plantigrade  and  usually  naked  beneath ;  mam- 
nue  sii  to  ten ;  feet  five-toed,  each  with  a  olaw. 
Their  food  consists  of  insects,  worms,  and  mol- 
lusks,  though  they  sometimes  destroy  small 
vertebrates  and  devonr  each  other;  they  are 
nocturnal,  more  or  leas  aquatic,  do  not  hiber- 
nate, and  the  young  are  bom  blind  and  naked ; 
most  of  the  species  live  on  the  surface  of  the 
ground,  and  a  few  in  burrows.  They  are 
spread  over  the  northern  hemisphere,  some- 
tunes  going  very  far  north,  and  the  smaller 
species  enduring  severe  cold.  The  snbfamilv 
larieina  is  the  only  one  represented  in  North 
America ;  other  snbf amilies  are  found  in  south 
and  central  Africa,  Asia,  the  East  Indiea,  and 
Europe;  .none  as  yet  have  been  detected  in 
South  Ajnerioa. — Of  the  American  genera, 
neotorms  (Baird)  has  rather  short  ears,  partly 
furred  on  both  surfaces ;  teeth  82 ;  tall  longer 
than  body  and  head,  and  hairs  of  equal  length 
eioept  a  toft  at  Che  tip ;  feet  very  large,  with 
a  fringe  of  ciliated  hairs ;  raozzle  very  slender. 
In  the  genus  torcz  (I .inn.),  which  contains  a 
great  part  of  the  species  of  the  new  and  old 
worlds,  the  ears  are  large  and  valvular,  the 
tdl  about  as  long  as  the  body,  and  the  feet 
moderate  and  not  fringed;  it  is  divided  into 
two  sections,  one  with  82  and  the  other  with  80 
teeth,  most  of  the  American  species  belonging 
in  the  former.  Prof.  Burd  describes  12  species 
in  vol.  viii.  of  the  Paoiflc  railroad  reports,  va- 
rying in  length  from  8  to  44  in.,  of  which  the 
tail  is  about  one  hall  ranging  from  blaokiah 
and  brownish  t«  grayish  above  and  lighter  to 
whitish  below.  The  S.p«nonatui  (Geoffr.)  ia 
the  least  of  the  American  shrews,  and  among 


Hole  Shreir  (Bkrlni  talp<ridH). 

the  smallest  of  the  quadrupeds  of  this  country, 
being  not  qnite  8  in.  long;  it  belongs  in  the 
8.  Atlantic  states.  Most  of  the  species  belong 
on  the  Pacific  coast  or  in  the  N,  W,  territories. 
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Id  the  geauB  htarina  (Gray)  the  bodf  i«  stont; 
the  tail  shorter  than  the  head,  with  short  bristl; 
hairs  and  small  brash  at  tip;  the  hands  larg« 
in  proportion  to  the  feet,  and  the  soles  usually 
hairy  at  the  heels ;  skall  short  and  broad;  ears 
very  short  with  the  external  surface  densely 
farred.  This  genaa,  peculiar  to  America,  is 
also  divided  into  sections,  one  with  32,  the 
other  with  80  teeth.  The  mole  shrew  (B,  tal- 
poitUt,  Gray),  the  largest  of  the  American 
shrews,  4^  in.  long,  is  found  from  Nova  Scotia 
to  Lake  Superior,  and  sonth  to  Georgia;  it  is 


CommaD  European  fibnw  (So»x  uiDeiu). 

dark  ashy  gray  above  and  paler  below,  with 
whitish  feet.  Several  other  species  are  de- 
scribed bj  Burd,  of  which  two  are  in  Uexioo 
and  Texas.  In  the  old  world,  among  the  spe- 
cies of  tortx,  subdivided  into  seve^  bj  Wag- 
ler,  and  called  miuaraigjui  bj  the  French, 
is  the  common  Eu'opean  shrew  (S.  araneat, 
Linn.),  4)  to  6  in.  lonR,  of  which  the  tail  is 
1}  in. ;  the  color  is  reddish  mouse  above  and 
graybh  below;  it  is  found  in  dry  places  very 
generally  over  Europe. — The  shrews  appear 
dnriDg  the  miocene  age  in  small  nambers,  and 
continue  through  the  diluvisl  epoch  to  the 
present  time,  withont  material  change. 

SaaEW  MOLE    SeeUoi.B. 

SHSEWSBUBT,  the  ahire  town  of  Shropshire, 
England,  on  the  river  Severn,  140  m.  N.  W. 
of  London ;  pop.  in  1871, 23,40S.  The  remains 
of  the  ancient  oaatle  are  still  standing,  and 
also  a  portion  of  the  ancient  walls  of  the  city. 
The  Severn  is  crossed  bj  two  bridges;  there 
is  a  canal,  and  railways  connect  it  with  all 
parts  of  the  kingdom.  Shrewsbury  is  the  seat 
of  a  Roman  Oatholic  bishop,  and  in  1872  had 
S2  pl^es  of  worship.  The  principal  mana- 
faotnres consist  of  thread,  linen  ;am,  and  can- 
vas; and  there  are  extensive  iron  works  at 
Ooleham,  a  subnrb.  The  salmon  fishery  of  the 
Severn  is  valnable.  There  is  a  considerable 
trade  in  Welsh  flannels. — Shrewsbury  was  im- 
portant in  the  5th  century,  and  ia  prominent 
in  English  history  as  a  royal  residence  for 
short  periods.    Its  original  name  of  Pengwern 
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was  changed  by  the  Saxons  to  Sorobbeebyrig 
(Scrubsborough),  of  which  Shrewsbnry  is  a 
cormption.  Parliaments  were  held  here  in 
12S3  and  1308;  and  a  battle  was  foaghthere 
in  1403  between  the  royalist  troops  and  the 
insurgents  tinder  Bongtas  and  Hotspur,  in 
which  the  latter  was  kLled.    (See  Psboi.) 

SmUKi:     Bee  Butohkk  Bikd. 

SBBIMP,  a  common  decapod  or  ten-footed 
and  long-tailed  crustacean,  of  the  genns  emn- 
gon  (Fabr.) ;  with  the  prawn  {palamon)  it  ia 
called  ermette  by  the  French.  The  integn- 
ment  ia  corneous,  the  carapace  considerably 
flattened,  the  abdomen  very  large,  and  the  tul 
powerfnl ;  the  rostrum  very  short ;  eyes  large 
and  free ;  antennn  inserted  about  on  the  same 
transverse  line,  the  internHl  pair  the  shortest 
and  ending  in  two  many-jointed  filaments,  the 
outer  larger  and  longer ;  nuindibleB  slender  and 
withont  palpi ;  jaw  feet  moderate,  with  a  ter- 
minal flattened  joint  and  a  short  palpus  on  the 
inside ;  sternum  very  wide  behind ;  first  pair 
of  feet  strong,  ending  in  a  flattened  band  hav- 
ing a  movable  hook  opposed  to  an  immovable 
tooth ;  second  and  third  pairs  of  legs  very  slen- 
der, and  the  fourth  and  fifth  much  stronger ; 
branchlie  seven  on  each  side,  consisting  of  hor- 
izontal lamelln ;  false  swimming  feet  on  under 
side  of  abdomen  large,  and  caudal  plates  wide. 
The  common  shrimp  (C.  vulgaru,  Eabr.)  is 
li  to  at  in.  long,  graeniah  gray  spotted  with 
brown ;  the  carapace  is  smooth,  except  a  spine 
behind  the  rostnun,  one  on  the  stemnm,  and 
seven  on  each  side  of  the  thorax ;  abdomen 
without  ridgea  or  spines,  and  middle  caudal 
plate  pointed  and  not  grooved  below.  It  is 
common  on  the  coasts  of  Europe,  and  in  Eng- 
land and  France  it  is  much  nsea  as  food.  The 
shrimpers  catch  these  animals  in  large  nets 
with  a  semicircular  mouth,  which  they  push 
before  them  along  the  bottom  during  ebb  tide ; 
thia  fishery  gives  employment  to  many  hundred 
people  in  Great  Britain.  Shrimps  are  nsed  in 
the  United  States  chiefiy  as  bait.  They  spawn 
thronghoDt  most  of  the  year,  carrying  the  eggs 


(Crengon  TOlgii*). 


attached  to  the  swimming  appendages,  and 
cast  their  skins  from  March  to  June.  They 
feed  on  such  animals  as  they  can  seize  with 
their  claws,  and  on  what  may  be  killed  by  the 
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TKTM  or  other  oanses,  and  are  tbenuelTas  de- 
Tonred  by  fishes,  aqnuio  birds,  ecbini,  tmd  star 
fiabes.  Other  apecies  are  found  in  the  Medi- 
temnean.  Though  the  American  Bbrimp  re- 
ceived from  3a,j  a  diflerent  name  from  that 
ot  Europe,  there  leem  to  be  no  well  marked 
apedfio  differences. — The  long-beaked,  almost 
transparent  crustacean,  oommonl;  called  shrimp 
in  New  England,  and  used  Mmetimea  for  bait, 
has  been  described  bj  Ur.  Slimpson  as  pala- 
mimoprit  vulgarit. 

SBIWSHIR^  or  Salip^  a  Vf.  oonntj  of  Eng- 
land, bordering  on  the  oonntiea  of  Ohester, 
Stafford,  Woreeeter,  Hereford,  Radnor,  Uont- 
gomerr,  and  Denbigh ;  area,   1,291  sq.  m. ; 

S>f.  in  1871,  248,0M.  The  surface  is  greatly 
rersified.  Toward  the  frontiers  of  Walea 
it  beoomeB  wild  and  moontoinons,  while  the 
other  parts  are  comparatively  level.  The  Sev- 
ern flows  8.  S.  between  the  elevated  and  the 
level  portions,  and  baa  a  course  within  the 
county  of  nearly  70  m.,  all  navigable.  Ita 
tiiiot  tribatariei  are  the  Tern  and  the  Teme. 
There  are  several  small  lakes,  of  which  Elles- 
mere,  covering  116  aoree,  is  the  largest.  There 
b  commnnication  by  canals  with  all  the  im- 
portant rivers  of  England.  The  soil  varies 
mnch,  and  there  are  oonsiderable  tracts  of 
moorland,  bnt  much  of  it  is  easily  worked  and 
yields  good  crops.  Large  nnmbers  of  cattle 
are  rewed.  Lead  mines  are  worked  to  a  oon- 
siderable extent,  bon,  coal,  and  limestone  are 
fonnd,  and  the  manofactnre  of  iron  is  exten- 
iBvely  carried  on.  There  are  mannfactnres  of 
machinery,  glaaa,  stone-china  were,  earthen- 
ware, and  coarse  linen  and  woollen  goods. 
The  principal  towns  are  Shrewsbury,  the  oap- 
hal,  Bridgenortb,  Wenlock,  and  Ludlow. 

8BI0TB  TIDE  (A.  S.  Mer\faa,  to  absolve  in 
confession),  the  days  immediately  preceding 
Aih  Wednesday.  These  days  were  so  desig- 
nated becanae  on  them,  and  especially  on  the 
last  of  them,  people  were  wont  to  confess 
Uieir  sins  as  a  preparation  for  Lent  Shrove 
tide  or  confession  tide  comprised  a  whole 
week  in  aome  countries.  In  most  Roman 
Catholic  countries  it  began  on  the  Sunday  be- 
fore Lent.  While  the  ancient  penitential  can- 
ons were  in  vigor,  all  adults  were  enjoined  to 
E resent  themsdves  to  the  bishops  snd  priests, 
1  order  that  private  penitents  might  be  shriv- 
en In  private  and  assigned  a  day  for  receiving 
communion,  and  that  public  penitents  might 
be  instructed  as  to  what  they  should  do  to  be 
reconciled  at  Easter.  Thia  practice  continned 
snbstantially  long  after  public  penance  had 
fallen  into  disuse.  It  ia  mentioned  in  the 
homilies  of  ^Ifric  (died  about  lOOS)  as  being 
in  force  in  England  in  his  time.  Shrove  tide 
soon  became  a  season  of  feasting  and  merri- 
ment, especially  Shrove  Tuesday,  the  eve  of 
the  long  Lenten  fast.  This  day  is  still  called 
mardi  grot  (fat  Tuesday)  by  the  French,  and 
Shrove  tide  is  known  to  them  as  U»  joun 
frtu.  Shrove  Tuesday  Is  also  popularly  called 
Pancake  Tae»daj  in  EngUah-speaking  oonn- 
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tries,  from  the  common  practice  of  eating  pan- 
cakes on  that  day,  the  use  of  eggs  having  been 
formerly  forbidden  during  Lent. 

BHCmCK.  L  Jsha  iMplBr,  an  American 
naval  officer,  bom  in  South  Carolins,  Sept.  12, 
1778,  lost  at  sea  in  1816.  He  entered  the 
service  as  a  midshipman  in  1606,  and  was  at- 
tached to  the  Chesapeake  in  her  aSairwith  the 
Leopard  in  1807.  in  May,  1812,  he  was  made 
a  lieutAnant,  and  served'  in  the  Constitution 
in  her  action  with  the  Gnerriere  in  Angcet, 
1812,  and  in  the  Hornet's  with  the  Peacock 
in  Febniary,  1818.  For  his  services  in  these 
engagements  he  received  medals  from  con- 

Sress.  He  was  second  lieutenant  of  the  Presi- 
ent  when  she  was  captured  by  a  British  squad- 
ron in  January,  161B.  In  that  year  he  was 
first  lieutenant  of  the  Guerriere,  and  was  pres- 
ent in  ell  the  operations  against  Algiers.  On 
the  conclusion  of  peace,  be  was  despatched 
with  the  treaty  to  the  United  SUtes  in  the 
Epervier  tloon  of  war,  which  was  never  heard 
from  after  slie  left  the  Mediterranean.  IL 
WUaH  IraiiM,  an  American  naval  officer, 
brother  of  the  preceding,  born  in  South  Caro- 
lina, Oct  81,  1790,  died  in  Washington,  D.  0., 
May  97, 1674.  He  was  appointed  midshipman 
in  June,  1806,  and  in  May,  1807,  joined  the 
sloop  of  war  Wasp.  At  the  beginning  of  the 
war  of  1812  he  was  an  acting  lieutenant  on 
board  the  Hornet,  and  was  soon  transferred  to 
the  frigate  Constellation,  which  rendered  im- 
portant services  in  defence  of  Norfolk  and  the 
navy  yard  at  Gosport.  In  ISIS  he  was  trans- 
ferred to  the  Constdtutdon.  in  which  he  mode 
two  cruises,  and  uded  in  tne  capture  of  three 
ships  of  war,  inolnding  the  Oyane  and  Levant 
(1816),  When  the  Levant  surrendered  he  waa 
ordered  to  her  command.  He  returned  to  the 
United  States  in  May,  1816,  second  in  com- 
mand of  the  Oonstitntion,  and  was  awarded  a 
sword  by  his  native  state  and  a  medal  by  con- 
gress. In  Becember,  181S,  he  was  made  se- 
nior lieutenant  of  the  Washington,  74  guns,  un- 
der Creigbton,  the  first  ship  of  the  line  which 
made  a  full  cruise  under  the  United  States 
flag,  returning  in  1818.  He  became  command- 
er in  1820  and  captain  in  1681,  and  on  Feb, 
8,  1844,  was  appointed  chief  of  the  naval  bu- 
reau of  provisions  and  clothing.  On  July  9, 
1846,  he  was  appointed  to  command  the  Pa- 
cific squadron ;  on  July  8,  1868,  the  eastern 
coast  squadron ;  and  on  Sept.  6, 1868,  the  Bra- 
ztl  squadron  and  Paraguay  expedition,  from 
which  he  returned  May  11,  1868.  On  July 
19,  1862,  he  was  commisnoned  rear  admiral. 

SBBMLi,  a  walled  and  strongly  fortified  city 
of  EnropMn  Turkey,  in  Bulgaria,  48  m.  W,  ot 
Varna  and  186  m.  N.  W.  of  Constantinople; 
pop.  about  20,000,  exclusive  of  the  garrison. 
It  lies  on  the  S.  slope  of  the  Balkan,  aboot 
midway  between  its  crest  and  the  lower  Dan- 
ube, in  a  gorge,  enclosed  on  three  sides  by 
mountains.  The  inhabitants  of  the  higher  por- 
tion of  the  town  are  principally  Turks ;  of  the 
lower,  Jews,  Armenians,  aad  Greeka.    There 
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U  trade  in  grain,  vine,  silk  goods,  oopper  irsr«, 
morocoo,  ftoap,  and  candlea. — This  town,  ori- 
ginallj  called  Shutnen  or  Shnmna,  was  burosd 
In  811  bj  the  emperor  Nioephonu,  and  ia 
1087  it  was  bedaged  bj  Alexis  Oomnenoa. 
It  wu  taken  hj  the  Turks  in  1867,  and  embel- 
liahed  and  fortiSed  in  1S89  and  the  90  jean 
that  followed,  mainlj  hf  the  grand  virier  Hb»- 
aan,  whose  tomb  ia  Uie  most  remarkable  mon- 
nment  of  the  oitj.  In  all  the  ware  between 
Torkej  and  Rnsaia,  it  haa  formed  the  point  of 
concentration  of  the  Turkieb  army.  The  Baa- 
aiana  attempted  amncceasfallr  to  take  it  in 
1774,  in  IBIO,  and  in  1836. 

flHDBTUIF  OOUiBfi^  an  institaHon  of  learn- 
ing nnder  the  control  of  the  Baptists,  at  Up- 
per Alton,  Uadison  oo.,  lUinola,  H  ™-  ^-  °f 
the  oitj  of  Alton.  It  was  established  in  18S2 
nnder  the  title  of  Alton  BemiDarj,  and  obar- 
tered  inl885  aa  Alton  college.  In  1686  its 
name  was  ohanged  in  honor  of  Benjamin 
ShartleS,  M.  D.,  of  Boston,  who  had  given  it 
$10,000.  It  was  designed  espeoiallj'  for  the 
ednoation  of  yoang  men  for  the  mitdstr^,  bnt 
a  distinct  theological  department  waa  not  or- 
ganized till  18SS.  The  inatitntion  now  oonusts 
of  an  academio  and  preparatory  department, 
Kendall  Institnte  for  Vonng  ladiea,  the  ooUege, 
and  the  theological  departmenL  Both  eexea 
are  admitted  to  the  academio  and  preparatorj' 
department  and  to  the  college.  The  latter  has 
a  olaadoal  and  a  aoientifio  ooaraa,  on  the  com- 
pletion of  which  the  degrees  of  bachelor  of 
arta  and  boohelor  of  philosophy  respectivelj 
are  conferred.  Kendall  inatitnte,  established 
in  1678,  haa  a  flue  building  and  gronnds,  and 
is  ohieflj  nsed  as  a  home  for  young  ladies  at- 
tending the  other  departments.  Taition  is 
free  in  the  theological  department,  and  aeveral 
Bcholarshipa  have  been  foanded  to  provide  for 
the  taition  of  needy  students  in  the  other 
departments.  Additional  aid  is  afforded  to 
needy  candidates  for  the  ministry  by  the  "  nii- 
nois  Baptist  Ednoation  Sodety."  The  libraries 
ot  the  institatitm  contain  7,800  valnmes.  The 
namber  of  instmctora  in  1874-'S  was  14;  of 
■tndents,  204  (1S4  males  and  SO  females),  via. ; 
theological  department,  6;  college,  68;  aca- 
demio and  preparatory  department,  14S.  The 
whole  number  of  students  has  been  8,B2S;  of 
graduates,  158.  The  property  of  the  institution 
amounts  to  abont  (180,000;  the  debt  to  $30,000. 

8HU¥AL0FF,  CtaM.    See  supplement. 

BUM,  the  chief  kingdom  of  the  peninsula 
atyled  Indo-Ohina,  or  Further  India.  Siyam, 
from  the  dark  color  of  the  inhabitants  or  of 
tiie  soil,  is  the  ancient,  and  Muang  Phai,  the 
kingdom  of  the  free,  the  modem  native  ap- 
pellation for  the  ooantry ;  Thai,  the  free,  for 
the  people.  With  its  Laos,  Cambodian,  and 
Ualay  peninsular  dependencies,  it  lies  between 
lat  4°  and  32°  N.,  and  between  Ion.  87°  and 
106°  E. ;  greatest  length  l,SfiO  m.,  breadth  460 
m.;  area  estimated  at  about  800,000  so.  m.; 
pop.  about  6,750,000.  The  capital  is  Bang- 
kok.    Biam  proper  lies  munly  between  lat. 
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18°  md  IS"  and  Ion.  SS"  and  103°,  being  bomd- 
ed  by  its  dependencies,  the  gulf  ot  Siam,  and 
the  British  territory  of  TeoBSserim.  Two 
monntain  ranges,  extending  mainly  B.  E.  from 
the  Himalaya,  form  general  natural  diviriona 
from  China  on  the  north,  and  partly  from 
Anam  on  the  east  and  Bnrmab  and  the  Brit- 
ish possessions  on  the  west.  A  third  range, 
less  oontinnons  and  direct,  passes  through  the 
oentral  regions ;  in  this  is  situated  -Ota  P'bra 
Bat,  or  monntun  of  "the  sacred  foot"  (foot- 
print) of  Buddha,  a  Mecca  for  Buddhists.  Th« 
Salf  of  Biam,  between  Biam  proper  and  the 
[alay  peninsula,  forms  a  long  coast  line,  and 
has  numerous  islands,  much  precipitous  shore, 
and  several  ports,  of  which  Bangkok  is  the 
chief.  It  ia  never  visited  by  typhoona  or 
heavy  gales. — The  country  is  watered  by  aev- 
eral rivers,  bearing  the  generic  name  Menam, 
"mother  of  waters,"  and  taking  the  apedfio 
name  or  names  from  cities  or  provinces.  Th« 
Uenom  Kong,  Mekong,  or  river  of  Cambodia, 
1,800  m.  long,  traverses  In  its  middle  course 
the  N.  E.  or  Laos  depMndencies  of  Biam. 
(Bee  Mkkoho.)  The  Menam  Chow  P'ja,  Me- 
nam Bangkok,  or  simply  the  Menam,  rises  in 
the  north  and  flows  8.  throa^h  the  centre  of 
Siam  proper  into  the  gulf  of  Biam.  Its  length 
is  about  600  m. ;  its  principal  tributary  is  the 
Meping  from  the  west.  Bangkok,  Ajuthla, 
Angtong,  and  other  towns  are  situated  on  the 
Menam.  The  Balwen  flows  on  the  border  of 
British  Bnnnah.  These  rivers,  with  the  Terj 
numerous  intersecting  canals,  for  rowing,  not 
tracking,  are  the  great  highways  of  trafBo. 
The  plains,  irrigated  and  enriched  by  their 
annual  overflow,  are  extensive  and  fertile ;  tli« 
valley  of  the  Menam  eqnals  in  richness  that 
of  the  Nile,  and  in  extent  half  of  the  state  of 
New  York. — The  seaaona  are  two,  the  wet  or 
hot  and  the  dry  or  oooL  The  former,  opening 
near  the  middle  of  March,  is  not  a  successioa 
of  wholly  rainy  days,  but  resembles  a  New 
York  April  and  August  combined.  The  an- 
nual rainfall  is  aboat  60  inches.  April,  th« 
hottest  month,  haa  at  Bangkok  a  maximum 
of  87°  F.  and  a  mean  of  84  .  in  October  tha 
8.  W.  monsoon  gives  plac«  to  the  N.  E.,  which 
ushers  in  the  diy  and  cool  season;  thisisvery 
fine,  with  only  a  few  light  showers  throughout. 
January  is  the  coolest  montli;  but  the  mer- 
cury rarely  fails  below  66°.  The  mean  annual 
temperature  is  82^°,  and  die  m^  range  18°. 
Vegetation  is  luxurious,  fruitful,  and  beautiful 
beyond  description,  and  the  soil  yields  a  rich 
return  to  rude  and  careless  cultivation.  Rice, 
sugar,  pepper,  cotton,  and  hemp  are  the  staple 
products.  In  the  abundance,  variety,  and  ex- 
cellence of  fruits,  v^etables,  and  spices,  Siam 
is  unsurpassed.  Many  fruits,  as  the  durian, 
mangosteen,  and  custard  apple,  are  caltivated 
in  large  gardens  or  orchards,  trenched,  and 
watered  by  the  daily  tide.  In  the  forests  are 
found  gutta  percha,  lac,  dammar,  gamboge, 
catechn,  gura  benjamin,  and  the  odoriferous 
agila  or  eagle  wood ;  innumerable  medicinal 
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plants,  Itarbs,  and  rooti;  sapftn,  foitio,  indi- 
go, and  other  dyea ;  the  lofty  silk-ootton  tree, 
with  its  soft  silky  floss  for  mattresses,  but  too 
brittle  tot  the  loom ;  the  bamboo,  the  rattan, 


otiier  ship  and  hoose  timbers ;  iroD,  red,  and 
white  woods,  rose  woods,  and  ebony;  the 
banian,  and  the  sacred  fig  tree.  The  animal 
kingdom  is  no  lees  Taried  and  iDteresting,  Uost 
eelebrated  is  the  white  elephant,  a  dark-creion 
albino,  prized  and  honorea  as  very  rare,  and 
when  captured  belonging  to  the  king.  The 
national  standard  is  a  white  elephant  on  a  orim- 
Bon  gronnd,  and  the  royal  seal,  medals,  and 
money  bear  the  same  device.  Albino  deer, 
monkeys,  and  even  tortoiaes  ate  sometimes 
fonnd,  and  the  natives  believe  white  animals 
to  be  the  abode  of  transmigrating  souls.  The 
eleplianta  of  8i4un  attain  a  size  and  strength 
nnsnrpassed  in  other  oonntries,  and  are  much 
prized  throughout  India.  Among  other  ani- 
mals  are  the  rhinoceros,  tiger,  leopard,  bear, 
pangolin,  otter,  mosk  tuvet,  wild  hogs,  onrang 
ontangs  and  other  apes,  monkeys,  and  deer ; 
dogs  and  cats,  wild  and  domestic,  are  inno- 
merable.  The  forests  aboond  in  peacocks, 
pbeaaoDts,  pigeons,  and  other  birds ;  aqnatic 
birds  of  all  kmds  are  numeroos ;  the  sea  swal- 
low which  prodnoes  the  edible  neat  is  common. 
Among  the  reptiles  are  the  crocodile,  turtle, 
python,  cobra  de  capello,  nnmerona  other 
anakes,  and  several  varietiee  of  lizards.  Fish 
are  plentiful,  but  of  poor  qnality.  The  most 
noteworthy  insect  is  the  eoecut  Jieut,  which 
prodnoes  die  lao  of  commerce  by  ponoturea  in 
tesinoQfl  trees.  Gold,  copper,  iron,  tin,  and 
lead  all  abound,  in  great  pnrity;  hot  by  rea- 
•on  of  the  rodenesa  of  working,  the  jealonay 
toward  foreigners,  and  the  fevers  and  liard- 
■hqw  of  the  jangle,  their  vast  wealth  ia  com- 
paratively ondevMoped.  Antimony,  zinc,  snl- 
Ehar,  and  arsenio  also  exist,  and  silver  in  oom- 
ination.  Bait  is  largely  mannfactnred  by  so- 
lar evaporation,  and  saltpetre  less  so.  Mining, 
previonaly  under  the  stnot  surveillance  of  gov- 
ernment, and  carried  on  chiefly  by  Chinese, 
has  recently  excited  some  interest  among  £o- 
ropeans.  Rnbiea,  spinel,  oomndom,  sappliire, 
amfithyet,  garnet,  topaz,  and  other  precious 
Stones  are  found. — According  to  the  French 
eonsDl  Gamier  at  Bangkok  (18T4),  the  popnla- 
tion  of  Siam  proper  and  its  Laos  dependencies 
it  composed  of  1,800,000  Biaraese,  1,600,000 
CbincM,  1,000,000  Laos,  900,000  Ualays,  60,000 
Cambodians,  50,000  Pegnans,  and  60,000  Ka- 
rens and  others.  The  Biomeae  ore  of  Uongo- 
liao  origin  and  Ijkm  or  Shyan  descent.  They 
are  olive-colored  and  of  medium  height.  The 
bead  is  large,  face  broad,  forehead  low,  oheek 
bones  prominent,  jaw  bouea  in  retreat  very 
divei^nt;  month  eapacious,  lips  thick,  nose 
heavy,  and  eyes  black  ajid  without  the  Oliineee 
torn  of  the  lid.  The  teeth  are  stained  black,  and 
tometimea  serrated.  The  hair  is  all  plncked 
bom  the  face  in  yontJi,  and  the  most  of  the 
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head  is  shaved  bi^nonthly.  A  blaok  bristling 
tuft  4  or  6  in.  broad  and  2  in.  high  is  left  on 
the  topi  that  of  the  women,  whose  hair  is  only 
closely  cut,  ia  often  encircled  by  a  thread  of 
bare  skin  whence  two  or  tiiree  hairs'  breadths 
have  been  nprooted.  The  dreaa  consists  of  a 
cotton  waist  cloth  (to  which  women  add  a  silk 
shoulder  scarf),  a  jacket  for  the  cold,  and  a 
straw  hat  for  the  sun.  Children  under  seven 
or  eight  years  old  are  clad  only  in  jewels,  fig 
leaves,  flowers,  and  turmeric.  Priests,  with 
head  entirely  ahaven  and  uncovered,  wear  sev- 
eral yellow  robes  of  cotton  and  ailk.  King* 
and  nobles  on  state  occasions  wear  silk  and 
gold  brocades  and  high  conical  tiats.  The  Si- 
amese are  indolent,  greedy,  and  nntmthful, 
intemperate,  servile,  and  anperetitious.  At 
the  same  time  they  are  peaceable  and  polite, 
decorous  in  public,  and  affectionate  to  kin- 
dred and  kind  to  the  poor  and  imbedle.  The 
dwellings  are  of  one  story,  partly  to  prevent 
the  indtgnity  of  another's  walkijig  over  the 
head.  They  consist  of  huts,  built  on  piles, 
of  bamboo,  roofed  and  sided  with  atap  leaf ; 
boats,  serving  also  as  peddling  stalls  or  vehi- 
cles; floating  houses,  of  panelled  teak,  riaing 
and  falling  with  the  tide  on  bamboo  rafts; 
and  palacee,  of  white  staccoed  brick,  adorned 
with  gilding,  carving,  painting,  foreign  furni- 
ture, pictures,  gold,  silver,  china,  end  glass. 
These  palaces  are  not  of  Chinese,  but  rather 
of  Indian  architecture,  and  they  often  occupy 
several  aorea,  with  the  dwellings  of  the  wives, 
the  quarters  of  the  servants,  and  the  grounds, 
wbi<^  are  paved,  shaded,  adorned  with  flow- 
era,  and  enclosed  by  high  walls.  Marriage 
tokee  place  as  early  as  18  for  males  and  14  for 
females,  withont  the  aid  of  magistrates  or 
priests,  though  the  latter  may  be  present  to 
make  prayers,  and  especially  to  feast  and  to 
receive  preaents.  The  number  of  wives,  ordi- 
narily one,  in  the  palaces  reaches  scores  and 
hundreds;  but  the  first  is  the  wife  proper,  to 
whom  the  rest  are  subject.  Social  distinctions 
are  very  numerous,  and  in  the  law  are  repre- 
sented numerically,  from  100,000  for  the  sec- 
ond king  down  to  G  for  the  lowest  slave.  Be- 
fore "the  lord  of  life"  on  the  throne,  far  above 
numerical  representation,  all  crawl  and  crouch, 
or,  with  head  bowed  to  the  ground,  lie  "dust 
at  the  sacred  feet"  Prince  is  approached  by 
noble,  noble  by  lord,  lord  by  master,  &o.,  each 
with  body  bent,  eyes  prone,  and  hands  folded 
and  raised  to  tne  forehead  or  above  the  head, 
giving  and  receiving  homage.  An  annual  ser- 
vice of  three  months  is  paid  to  the  king  by 
all,  save  the  Chinese  triennially  taxed.  One 
third  of  the  common  people,  it  is  largely  es- 
tunated,  are  slavee  by  biith,  by  gambling  or 
other  debts,  by  redemption  from  the  penalty 
of  crime,  by  capture,  «o.  Men  sell  their  chil- 
dren, their  wives,  or  themselves ;  convicts  in 
scores  clank  their  chuns  about  the  streets; 
villages  of  thouBanda  are  made  np  of  foreign 
captives.  Yet  Btamese  life  is  in  the  main  com- 
fortable, and  is  moreover  gladdened  by  many 
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■porta,  Bmnsenienta,  and  holidsfs.  On  all 
great  ocoasioni  the  ooffere  of  kinn  and  nobles 
are  opened  widely  for  merrjniaiinK  for  the 
people,  and  merit-making  for  themsalvea.  The 
odIj  honorable  dispoMl  of  the  dead  Is  bf  bam- 
ing.  The  badges  of  mourning  are  white  robes 
and  an  entire  sharing  of  the  head.  A  limit- 
ed and  Bnperfioial  edooation  is  afforded  gra- 
tnitouslj  at  the  temples,  to  the  males,  80  or  80 
per  cent.  oC  whom  read.  The  drama  ia  much 
cultivated,  and  dramatic  companies  are  at- 
tached to  the  palaces  and  gaming  hooees.  The 
masio  is  unwritten,  simple,  plaintive,  and  pleas- 
ing. Bands  of  10  or  13  instruments,  most  re- 
sembling Javanese,  are  a  part  of  ever;  wealth; 
eatablishment.  Gand;  and  Incongmous  paint- 
ings, of  rude  perspective,  chiefly  adorn  the  tem- 
ples. The  medical  art  is  in  a  barbaroas  state. 
Nowhere  else  does  Buddhism  hold  so  pure  and 
absolute  a  sway  as  in  Siam.  It  is  of  the  Cey- 
lonese  rather  than  Chinese  type.  The  wata  or 
temples,  resembling  not  the  Oitinese,  but  dis- 
tantly the  Egyptian  architeoture,  are  among 
the  most  beaatifnl  and  aplendid  in  the  East. 
They  ore  in  vast,  choicely  sitaated,  paved  parks, 
with  white  walls  gleaming  throagn  the  leaves, 
serrate  roofs  and  spacious  domes  and  lofty  pra- 
eKadi  spires,  al!  painted  and  gilded  and  glazed, 
vocal  with  air-rung  bells,  and  resplendent  in 
the  sunlight.  One  is  estimated  to  have  cost, 
with  all  its  paraphernalia,  over  |800,000.  (See 
BuiBKOE.)  Miflsions  have  been  carried  on  by 
the  Roman  Catholics,  under  tlie  greatest  vioia- 
aitndes,  since  the  middle  of  the  16th  century. 
The  missionarieB  are  French,  and  their  con- 
verts were  reckoned  in  1673  at  10,000  in  10 
oongregations.  At  the  head  of  the  mission 
is  a  vicar  apostolic.  Protestant  missions  date 
from  the  visits  of  GOtslaff,  Tomlin,  and  Abeel 
in  1928--'31,  and  properly  from  the  settlement 
of  Jones  in  18S3.  Representatives  of  the 
American  Baptist  missionary  nnion,  of  the 
Presbyterian  board  of  foreign  missions,  and 
of  the  American  missionary  association  luve 
established  several  Protestant  oongregations, 
schools,  and  religions  papers.  The  number  of 
the  Baptist  congregations  in  1B74  was  1S4, 
and  of  PreBbyteriau  38. — In  commerce  Bang- 
kok once  ranked  second  only  to  Calcutta  and 
Canton  in  the  far  East ;  but  monopolies,  exor- 
bitant duties,  and  nnmberless  resbdctions  had 
well  nigh  stifled  production  and  banished  trade 
till  in  18oG-'B  new  treaties  were  negotiated  for 
Great  Britain,  the  United  States,  and  France, 
by  Sir  John  Bowring,  Townsend  Harris,  and 
Oonnt  de  Montigny.  The  pnrchase  of  land 
is  now  allowed ;  the  monopolies  and  tonnage 
duties  are  abolished ;  imports  pay  8  per  cent, 
in  money  or  kind,  and  exports  one  duty  only, 
according  to  tariff.  In  1873  the  number  of 
Siamese  vessels  entering  the  port  was  157,  ton- 
nage G3,049 ;  British  84,  tonnage  82,406  \  Ger- 
man 10,  tonnage  4,781 ;  French  14,  tonnage 
0,198;  American  1,  tonnage  S88.  The  to^ 
arrivals  in  1ST8  were  88fi,  tonnage  103,404; 
clearances  366,  tonnage  97,213.    The  principal 
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wood,  hides,  and  cardamoms.  Their  total  valne 
in  1873  was  abont  (4,600,000;  that  of  the 
imports,  $4,000,000.  The  most  important  trade 
is  that  with  China,  earned  on  in  junks  built  and 
navigated  by  Chinese.  The  Jnnks  leave  the  Ue- 
nam  generally  in  June,  returning  in  December, 
The  deal,  a  silver  coin  bearing  the  device  of 
an  elephant  and  weighing  386  grains  b«y, 
with  bars  of  silver  cut  into  pieces,  stamped, 
and  bent  into  an  irregular  oval,  in  valne  7^, 
10,  and  60  cents,  with  cowries,  form  the  cnr- 
renoy.  Dollars  are  also  current,  though  nsnally 
exchanged  for  silver  ticals  at  the  rate  of  three 
dollars  for  five  tioals.  The  rate  of  intereat  is 
abont  30  per  cent.  The  inland  trade  is  con- 
ducted chiefly  by  boats.  Foreign  steamersply 
between  Bangkok  and  Singapore.  The  Uni- 
ted States  and  European  treaty  powers  are 
represented  by  resident  consuls  at  Bangkok. 
— The  government  of  Siam  is  theoreticidly  a 
doarchy,  practically  a  monarchy.  While  fbere 
is  a  second  or  vice  king,  the  first  or  senior 
king  is  actual  sovereign.  The  crown  is  hered- 
itary, but  without  primogeniture,  being  be- 
queathed, with  the  sanction  of  princes  and 
nobles,  to  any  son  of  the  queen ;  but  intrigue 
and  violence  have  often  diverted  the  sucoae- 
sion  from  the  high  royal  line.  A  royal  de- 
cree of  May  8, 1874,  announced  that  in  future 
the  king  would  give  important  laws  only  after 
consulting  the  council  of  state  and  the  minis- 
try. The  ooonoil  of  state  comprises  the  first 
king  as  president,  the  ministers,  who  have  no 
vote,  from  10  to  30  conncillora,  who  have  to 
draft  new  laws  and  from  their  own  nnmbw 
elect  a  vice  present,  and  six  princes  of  the 
royal  honse.  Any  two  members  of  the  council 
may  submit  a  new  law  to  the  king.  The  min- 
istty  {tmu^iodij  consists  of  an  honorary  preri- 
dent,  three  ministers  of  the  interior  (of  the 
west,  the  north,  and  the  east),  and  the  ministers 
of  agriculture,  justice,  the  royal  honse,  and 
finance.  The  minister  of  finance  may  be  dis- 
missed at  any  time ;  the  diamlsaal  of  any  other 
minister  requires  a  sentence  of  the  court  The 
country  is  divided  into  41  provinces,  each  of 
which  is  governed  by  a  phraya  or  council  of 
the  first  class.  There  are  also  several  territo> 
ries  which  hare  their  own  princes,  tribntary  to 
the  king.  The  king  is  by  title  "  sacred  lord  of 
heads,"  "  possessor  of  aU,"  and  property  and 
life  are  at  nis  will,  to  be  taken  at  government- 
al necessity  or  caprice ;  bat  many  considera- 
tions conspire  to  render  a  violent  and  arbi- 
trary exercise  of  this  absolute  power  compar- 
atively nnfreqnent.  The  queen  consort,  the 
wife  supreme  among  hundreds,  must  be  of 
native  and  royal  biood,  and  she  is  rigidly  kept 
from  all  possible  intercourse  with  an  inferior 
of  the  other  sex.  She  never  becomes  regent, 
or  takes  any  part  in  political  affairs,  but  is 
treated  with  the  highest  deference.  She  has 
a  leparate  court,  in  which  appear  tiie  prin- 
cesses, who,  not  allowed  to  marry  beneath 
them,  rarely  marry  at  all.    She  hea  her  fe- 
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male  gauda  in  nniform  and  anas.  The  nnm- 
ber  of  females  within  the  polaoe  ia,  on  royal 
antfaoritf,  G,000,  and  of  malea  aboot  t^e  aame. 
The  noond  king  haa  also  a  separate  palace, 
seraglio,  oEBcera,  retainers,  and  soldiers,  onlf 
aecond  to  those  ot  the  firat.  Thoagb  nerer 
appaoring  at  the  audiences  of  the  nohtea  wi^ 
rae  senior  king,  his  opinion  and  sanction  are 
sought  on  important  state  policy,  and  Ms 
name  is  associated  in  treaties.  Uis  porition 
seems  to  be  that  of  connsellor,  not  of  eo-roler 
or  anoceasor.  The  larger  portion  of  the  pnblio 
rerenne  b  ranbesded  by  the  unmerooB  omoers, 
who  receive  only  a  nominal  salary.  The  rev- 
enne  of  the  king  ia  estimated  at  aboat  (4,000- 
000,  There  ia  a  very  ancient  written  code  of 
laws,  the  acts  and  decisions  of  the  kings,  and 
an  onwritten  code,  soaroetj  leas  aothoritadve, 
of  traditional  osages;  both  are  often  absord, 
nDJnsL  and  cmel,  and  both  liable  to  be  disre- 
garded at  the  ro^al  wilL  More  than  £6  claaaea 
•re  ezoloded  from  testifying,  many  for  the 
most  trivial  reasons.  The  penaldea  are  vari- 
ona,  from  bambooing  to  beheading.  Capital 
crimes  are  now  very  few.  Treason,  very  com- 
prehenmve,  is  pnnished  by  beating  the  con- 
vict, enclosed  in  a  large  soek,  nearly  to  death, 
and  then  casting  him  loaded  into  the  river. 
The  military  force  is  small,  and  is  disciplined 
by  Enropean  officers.  In  time  of  war  alt  msJe 
Inhabitauta  are  liable  to  service.  The  fleet 
oonnsta  of  seven  men-of-war  carrying  40  guns. 
— The  history  of  Siam  dates  back  some  cen- 
turies before  Christ,  but  only  the  annals  sab- 
•eqnent  to  the  f onnding  of  Ajnthia,  the  for- 
mer capital,  A.  D.  ISSO,  can  be  deemed  an- 
tiientic  In  the  ISth  centary  the  dominion 
extended  to  Singapore,  and  the  first  western 
connection  was  made  with  the  Fortngaeae  and 
Spanish.  In  1604  the  Bntch  eBtablished  rela- 
tions; in  1SS2  an  English  ship  arrived;  and 
the  Utter  part  of  the  oentnry  is  remarkable 
for  the  grand  embassies  from  and  to  Lonis 
XTV.  of  France,  ond  the  later  bloody  and  al- 
most atter  overthrow  of  French  influence.  In 
17B2  tlie  present  dynasty  ascended  the  throne, 
and  transferred  the  seat  of  government  from 
Aynthia  (sacked  by  the  Bonnese)  to  Bang- 
kok. In  1S22  and  I82C  treaties  were  made 
with  Great  Britun,  or  rather  with  the  East 
India  company,  through  Mr.  Crawfurd  and 
OaptBomey.  In  ISSS  a  treaty  was  made  with 
the  United  Statee  throagh  Edmnnd  Koberta. 
The  firet  embassy  from  the  country  for  nearly 
two  centnriea  was  sent  to  England  in  18CT; 
and  another  was  sent  to  France  in  18S1,  In 
16418,  on  the  death  of  his  father,  the  reigning 
king  ascended  the  tiirone,  with  the  title  Phra- 
bat  Somdetya  Ghula  Lankarana,  and  daring  his 
minority  a  r^ent  carried  on  the  government ; 
he  became  of  age  Nov.  16,  1S73.  The  name 
of  the  present  second  king  (ISTG)  is  £roma 
Phraratoha.  The  recent  kings  of  Siam  have 
Veen  among  the  most  remarkable  characters 
of  the  East  by  their  attunments  in  languages 
and  general  infomutioD,  adoption  of  foreign 
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Idea*  and  improvements,  wise  and  humane 
government,  and  liberal  and  enlightened  inter- 
oonrse  with  foreigners  and  foreign  powers.  In 
January,  187fi,  a  conflict  arose  between  the  first 
and  seotmd  kings,  the  latter  for  a  time  taking 
refuge  with  the  British  oonsnl ;  bnt  a  reconcil- 
iation was  soon  effected. — The  beat  books  on 
Siam  are  Crawfnrd's  "Embassy  to  Siam  and 
Cochin- China "  (London,  1836);  Pallegoii's 
Betcription  du  roj/aunu  ISat  ov  Siam  tParis, 
1864);  Bowring'B  "Kingdom  and  People  of 
Siam"  (London,  1867);  Bastian's  Eeiten  in 
^om  (Berlin,  1867);  Mrs.  LeonoweDs's"  Eng- 
lish OovemesB  at  tiie  Siamese  Court "  (Boston, 
1870);  McDonald's  "Siam,  its  Government, 
Manners,  Oostoms,"  &c.  (Philadelphia,  1671) : 
"  Siam,  or  the  Land  of  the  White  Elephant," 
oompilad  by  the  Bev.  George  B.  Bacon  (New 
YorlE,  1878);  and  "The  Land  of  the  White 
Elephant,"  by  Frank  Vincent,  ir.  (New  York, 
1674). 
SUM,  Laagugt  aad  Ubnlan  •£    Siamese  is 

rken  from  Bormah  and  British  Bnrmah  on 
west  to  Anam  and  Cambodia  on  the  east, 
and  from  the  Malay  state  of  Eeddah  on  the 
Boeth  to  the  confines  of  China  on  the  north. 
The  dialectical  variations  are  nomerons,  and 
the  Isngnage  is  spoken  well  only  in  Bangkok 
and  by  persons  educated  there.  (See  Iimo- 
CBumsa  Baoes  AND  LAnoTTAOBS.)  The  Siam- 
ese alphabet,  supposed  to  he  derived  from  the 
ancient  Cambodian  letters  still  used  in  Sianiese 
saered  books,  and  oltimately  from  the  original 
Pali  alphabet,  consists  of  44  consonants  and  SO 
vowels,  including  diphthongs  and  semi-vowels. 
The  gradation  of  uie  vowel  sounds  is  very 
delicate,  and  some  of  the  consonants  are  but 
slightly  changed  forms  of  the  some  letter,  indi- 
cating the  tone  in  which  tLey  are  to  be  nttered 
in  certain  syllables.  The  English  g,  j,  c,  «, 
and  *  are  wanting.  The  th  sound,  though  fre- 
qaent  in  Burmese,  is  entirely  nnknown  in  Si- 
amese, the  th  used  in  transcriptions  of  the  lat- 
ter representing  on  aspirated  t,  or  a  combined 
ntterance  of  the  two  sounds  t  and  A.  Accord- 
ing to  the  tone  in  which  it  is  nttered,  a  word 
has  several  distinct  meanings,  by  means  of 
which  the  otherwise  very  meagre  vocabulary 
Is  considerably  increased.  Thus  hkai,  hiai^ 
hiai,  prononnced  In  the  same  tone,  would 
mean  whet  who?  who? ;  bnt  enunciating  each 
with  a  different  tone,  it  may  be  made  to  mean 
"  Who  sells  eggs ! "  This  same  word  hkai  may- 
farther  be  msde  to  signify  a  fever,  to  open, 
rough,  fortreas,  or  camp,  by  other  intonations. 
Besides  the  parts  of  speech  distingDished  in 
English  grammar,  there  is  in  Siamese  a  pecnliar 
class  of  numeral  or  classifying  nouns.  Such  a 
word  is  lam,  which  ia  nsed  in  conjaoction  with 
objects  having  the  quality  ot  length,  as  ships 
and  palm  trees ;  others  of  this  class  are  an,  too, 
lut,  toft,  and  mtt,  all  ot  which  must  be  used 
when  speaking  ot  one  or  another  class  of  ob- 
jects. Three  genders,  masonliiie,  feminine,  and 
common,  are  distinguished  by  the  grammarians, 
bat  in  common  sp^ch  and  in  poetry  gender  is 
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epacial  wordH.  The  plural  is  expressed  bj  add- 
ing some  word  like  hlai,  me,aj,  or  mak,  muob. 
There  are  no  inflectiODs,  and  case  is  indicated 
bj  the  nae  of  a  preposition,  or  bj  tbe  positdon 
ol  the  word  in  the  wntenoe.  There  is  a  great 
7ariet7  of  pronoiuia,  or  pronominal  ezpreseioiiB, 
and  the  proper  nse  of  one  or  another  depends 
on  tbe  r^tive  rank  of  those  writing  or  speak- 
ing. Moods  and  tenses  are  indicated  by  pre- 
fixes and  saffliea,  or  hj  anxiliary  verbs ;  thns 
hia  ioh,  I  Bay ;  hica  dai  boh,  I  have  said ;  hka 
eAa  ftoi,  I  shall  eay,  &o.  The  aiamese  are  very 
fond  of  nsing  words  in  pairs,  for  euphony, 
diatinotness,  or  fignrativaness. —Siamese  liter- 
ature is  not  of  a  very  high  order.  The  works 
on  history  and  medicine  contain  little  else  bnt 
fables  and  qnackery.  The  law  books  ore  very 
elaborate,  but  wanting  in  legal  ocomen  and  pre- 
cision. The  religions  and  philosophical  pro- 
dnotions  are  based  upon  the  Pali  scriptures  and 
Ohinese  learning,  and  exhibit  nothing  of  an 
original  growth.  The  books  of  Siamese  prov- 
erbs, however,  have  been  praised  as  contain- 
ing much  social  wisdom  sharply  pat  The  best 
prodactiona  of  Siameae  literature  are  works 
of  fiction,  poems,  and  dramas,  though  a  large 
I>ortion  of  them  ore  borrowed  from  or  imita- 
tions and  adaptations  of  Hindoo  works. — See 
Pallegoii.  Orammatiea  Lingua  Thai  (Bang- 
kok, 1850),  and  J)ietunMrium  Lingua  Thai 
(Paris,  1B54) ;  Bastian,  IteUea  in  3iam  (Ber- 
lin, 1867},  which  contains  learned  disquisitions 
on  the  language  and  literature  of  the  coun- 
try; Alabaster,  "Wheel  of  the  Law"  (London, 
1871);  and  the  "  Siam  Repository,"  a  journal 
pablished  at  Bangkok  in  English. 

SIlMffiE  TWINS.    See  Moksteb. 

HBESU,  a  part  ot  the  Russian  dominions 
occupying  the  whole  of  northern  Asi^boand- 
ed  N.  by  the  Arctic  ocean,  E.  and  8.  E.  by 
Behring  strait,  Behring  sea  or  the  sea  of  Kam- 
tchatko,  and  the  seas  of  Okhotsk  and  Japan 
(inlets  of  the  North  Pacific),  8.  by  China  and 
the  Rassian  provinces  of  central  Asia,  and 
W.  by  European  Russia,  from  which  it  is  sep- 
arated by  the  Ural  monntains.  As  officially 
bounded,  it  extends  from  laL  41°  80' to  77°  60* 
N.,  and  from  Ion.  69°  80'  to  190°  E. ;  length 
abont  8,000  m.,  breadth  2,000  m. ;  area,  4,836  - 
829  sq.  m. ;  pop.  in  1870,  8,428,887.  It  is  di- 
vided for  administrative  purposes  into  the  four 
governments  of  Tobolsk,  Tomsk,  Teniseisk, 
and  Irkutsk,  and  the  four  provinces  of  Trans- 
baikal,  Yakutsk,  Amoor,  and  the  Littoral  or 
Primorsk.  In  a  geographical  sense,  however, 
the  fonr  northern  provinces  of  Russian  Cen- 
tral Asia,  Semipolatinsk,  Akmolinsk,  Targai, 
and  Uralsk,  and  portions  of  the  governments 
of  Perm  and  Orenburg,  also  belong  to  Siberia, 
and  will  be  included  in  parts  of  this  descrip- 
tion. Tobolsk  comprisee  the  western  end  of 
Siberia,  as  officially  constituted,  and  extends 
from  the  Arctic  ocean  to  the  Central  Asian 
province  of  AkmoUnak.    Tomsk  lies  E.  of  It 
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on  the  borders  of  the  Central  Asian  provinoa 
ot  Bemirietehen^.  Yeniseisk  includes  the 
Arctic  coast  from  the  gulf  of  Obi  to  the  river 
Anabara,  and  extends  S.  to  the  borders  of 
Mongoho.  Irkutsk  lies  between  Yeniseisk  and 
Lake  Baikal,  and  the  Truisbaikal  province  east 
of  Lake  Baikal.  Yakutsk  comprises  the  Arctic 
coast  from  the  Anabara  river  to  Ot^ie  Shelog- 
ski,  extending  S.  te  the  Amoor  province,  whidi 
indudes  the  country  on  the  left  buik  of  the 
AmooT  from  the  Stanovoi  monntains  to  the 
N.  E.  extremity  of  Mantchooria.  Tbe  Littoral 
province  covers  the  entire  E.  coast  from  Cape 
Shelagski  in  the  Arctic  ocean  to  the  sea  of  Ja- 
pan, including  tbe  Tchnktehi  peninsula,  Eam- 
tohatka,  the  district  of  Okhotsk,  the  lower 
course  of  the  Amoor,  and  the  island  of  Ssgha- 
lien. — The  coasts  of  Siberia,  both  along  the 
Arctic  ocean  and  tbe  seas  on  tbe  east  and 
south,  are  indented  by  many  bays  and  Inlets. 
On  the  N.  coast  the  first  large  inlet,  beginning 
at  the  W.  extremity,  is  Kara  bay,  an  o&shoot 
of  the  Kara  »ea  lying  between  Siberia  and 
Nova  Zembta.  Next  is  the  gulf  ot  Obi,  on 
inlet  of  the  same  sea,  which  forms  between  it 
and  Kara  bay  the  Telmert  or  Bamoyed  pen- 
insula. It  recdves  the  Obi  or  Ob  at  its  S.  W. 
extremity.  A  branch  on  its  £.  side  is  called 
the  Taz  gnlf.  The  gulf  of  Yeniaei,  the  outlet 
of  the  river  of  the  same  name,  forms  with 
Khatanga  golf,  tbe  outlet  of  the  Ehatonga  riv- 
er, the  'Taimyr  peninsula.  On  the  W.  aide  of 
Taimyr  bay  is  Cape  Taimyr  or  Northwest  cape^ 
and  on  its  S.  side,  at  the  extremity  of  a  long 
peninsula,  is  Tchelioskin  or  Northeast  cape, 
tbe  northernmost  point  of  Asia,  in  lat.  77°  60" 
K .  Between  Khatanga  gulf  and  Behring  strait 
are  many  smaller  bays,  most  of  which  are  the 
outlets  of  some  of  the  numerous  rivers  which 
empty  into  tbe  Arctic  ocean.  The  principal 
islands  oS  the  N.  coast  are  the  Liakhoff  or 
New  Siberia  group,  extending  206  m.  opposite 
tbe  shore  between  the  months  of  the  Yana 
and  the  Indigirka;  the  largest,  £otelnoi,  is 
100  m.  long  by  60  m.  brood;  the  next  in  size 
is  called  Fadeyeff,  and  the  next  New  Siberia. 
Between  the  main  gronp  and  the  coast  are 
smaller  islands  colled  Liakhoff  and  Moloi.  The 
surface  of  the  islands  is  covered  with  alter- 
nate layers  of  sand  and  ice,  and  in  their  hills 
are  immense  alluvia!  deposits  filled  with  wood 
and  the  fossil  bones  of  animals.  Great  quan- 
tities of  fossil  ivory  have  been  obtuned  from 
them  and  the  neighboring  coasts  of  the  main- 
land. N.  of  the  coast,  abont  the  180th  meri- 
dian, and  separated  from  it  by  Long  strait, 
is  Wrangel's,  Plover,  or  Kellett  land,  of  un- 
known cxtenL  Along  the  whole  Arctic  coast 
of  Siberia  the  sea  is  frozen  tor  more  than  half 
the  year ;  and  in  the  warmer  seasons  tlie  ice 
fioota  in  such  masses  as  to  render  navigation 
always  dangerons  and  oft«n  impossible.  A 
large  part  of  the  coast  is  unexplored,  and 
all  efforts  to  double  Cape  Tcheliuskin  have 
been  nusuoceaafnl ;  but  Lieut.  Tcheliuskin, 
from  whom  it  is  named,  reached  its  north- 
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it  point  in  174S  in  &  sledge.  The  east- 
ernmost point  of  Siberia  ia  Cape  East  at  the 
end  of  the  Tcbnktcbi  peDtDsalo,  which  juts 
into  Befaring  strait,  opponite  C&pa  Prince  of 
Wales  in  ALuka,  the  weBtemmoat  point  of  the 
American  continent.  On  the  S.  side  of  this 
peninsula  is  tiie  baj  of  Anadjr,  an  inlet  of 
Beliring  sea.  The  coast  follows  thence  a  gen- 
eral sonthweeterl^  direction  to  the  end  of  the 
peninsnla  of  Eamtchatka,  W.  of  which  lies 
the  Okhotslc  sea,  separated  from  the  Pacifla 
bj  the  chain  of  the  Knrile  islands  stretching 
from  Eamtchatka  to  Yezo.  Of  the  iglan£i 
of  Behring  sea,  onlj  Behring  and  Copper  isl- 
ands and  those  iTing  dose  to  the  coast  belong 
to  Rnssia. — The  sorface  of  Siberia  ia  in  its 
general  form  a  vast  dilarial  plain,  elightlj- 
undulating,  and  sloping  gradually  from  the 
Altai  monntains  on  the  sonth  to  the  Arctic 


in  which  grassy  prairies  alternate  with  reed 
marshes,  fresh  lakes  with  salt,  and  tracts  of 
riob  arable  land  with  extensive  forests.  Parts 
of  this  region  present  in  summer  fine  park 
Hcenerj',  in  whidi  beaatiftil  wooded  hills  rise 
from  grassy  plains  covered  with  flowers.  Here 
the  bircfaea  often  attain  a  diameter  of  4  ft.  and 
a  hd^t  of  150  ft.,  and  the  pines  much  great- 
er dimensions.  B.  and  K.  of  the  steppes  the 
spurs  of  the  Altai  moontuns  jut  into  the  plain 
like  tlie  headlands  of  a  seaooast  Itaaj  of  the 
great  rivers  rise  here,  the  upper  part  of  their 
courses  being  through  dense  forests.  In  east- 
em  Siberia  the  pMn  is  more  broken  by  hills, 
and  has  bnt  little  land  fit  for  agricultnre.  In 
the  3.  part  of  Irkutsk  and  in  Ta^atsk  the  bills 
and  monntains  ore  covered  for  most  of  the 
yew  with  good  pasture,  and  in  favorable  places 
aD  the  grains  of  temperate  climates  are  grown. 
The  greater  part  of  tne  ooantry  is  covered  with 
open  forest^  in  which  there  is  tolerable  pastur- 
age at  certain  seasons.  Between  the  Kolyma 
river  and  Behring  sea  the  oonntrj  is  travwsed 
by-  several  monntain  ranges  having  a  general 
elevation  of  2,000  to  8,000  ft.  above  the  sea. 
The  eutire  N.  coast  of  Siberia  ia  a  dreary  region 
of  salt  ateppee  and  frozen  swamps,  called  the 
tundra,  where  the  aoil  is  perpetually  frozen  to 
the  depth  of  hundreds  of  feet  The  surface  ia 
never  thawed  before  the  end  of  Jnne,  and  is 
agvin  ice-bound  by  the  middle  of  September, 
and  deep  enow  covers  the  ground  nine  or  ten 
months  in  the  year.  The  banks  of  the  rivers 
are  lined  with  vast  nnmbers  of  uprooted  trees 
bronght  down  by  floods,  which  eventually  And 
their  way  into  the  Arctic  ocean,  to  be  drifted 
away  by  the  corrent  flowing  from  E.  to  W, 
along  the  Siberian  coast — The  principal  moun- 
tain range  of  Siberiais  that  which  forms  in  the 
vest  its  S.  bonndarj  with  China,  and  which  ia 
called  by  various  names  in  different  parts.  Its 
£.  extremity  is  at  East  cape  in  Behring  strait, 
whence  it  extends  in  a  general  S.  W.  direction, 
forming  the  boundary  between  the  Littoral,  the 
Amoor,  and  Yakatak  provinoes,  ontil  It  reaches  , 
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the  Chinese  frontier,  when  its  course  is  first  S., 
then  W.,  and  then  N.  ff.  to  the  boundary  be- 
tween Irkutsk  and  Yeniseisk,  from  which  it 
again  runs  S.  W.  to  the  borders  of  Turkiston. 
In  the  east  and  along  the  shores  of  the  sea 
of  Okhotsk  this  range  is  called  the  Stanovol 
mountains,  W.  of  the  Amoor  province  the  Ya- 
blonnoi,  further  W.  the  Danrian  and  fiayaman 
mountains,  and  finally  the  Altai  mountains  in 
the  narrower  sense.  The  general  height  of 
the  chun  (the  Altai  in'  Its  widest  sense)  is 
about  8,000  ft,  but  the  highest  summits  of  the 
Altai  proper  reoch  an  elevation  of  upward  of 
10,000  ft.,  and  the  Yablonnoi  mountains  ore 
littto  more  than  an  undulating  plateau.  There 
ore  many  spurs  from  the  main  range,  as  well 
as  several  smaller  ranges  in  the  interior.  (See 
Altai,  Auoos  Cocntrt,  and  Kamtcoxtsa.,) 
— With  the  exception  of  the  Amoor  and  a  few 
streams  of  less  importance,  the  rivers  of  Sibe- 
ria all  flow  into  the  Arctic  ocean.  The  Obi 
ranks  among  the  largest  rivers  in  the  world, 
and  many  of  its  tributoriea  are  of  great  size ; 
the  moat  important  of  these  are  the  Irtish, 
Ishim,  Toliol,  and  Tom.  The  Yenisei  is  by 
some  authorities  said  to  Ania  a  greater  ex- 
tent of  surface  and  to  have  a  longer  course 
than  the  Obi ;  its  chief  affluents  are  the  Lower 
Tunguska,  Stony  Tunguska,  and  Upper  Ton- 
gmik  or  Angara.  The  Lena  is  nearly  as  targe, 
and  the  principal  streams  which  join  it  are 
the  Vilini,  Vitim,  Olekma,  and  Aldan.  The 
other  rivers  of  most  importance  which  flow 
into  the  Arctic  ocean  are  the  Kadvm,  Pur, 
Taz,  Piasina,  Ehatanga,  Anabara,  Clem,  Ole- 
nek,  Yana,  Indigirka,  Alazeya,  Kolyma,  and 
Tcluan.  The  chief  rivers  flowing  into  the 
seas  which  bound  Siberia  S.  E.  are  the  Amoor 
or  Saghalien,  which  forms  part  of  the  south- 
ern boundary  and  receives  several  oonaiderable 
tributaries  from  the  north  ;  the  Anadyr,  flow- 
ing into  the  gulf  of  tiie  same  name ;  and  the 
Okhota,  which  baa  its  month  on  the  W.  shore 
of  the  sea  of  Okhotsk.  Few  of  these  rivers 
present  any  obstacles  to  navigation  except  ice. 
Frozen  inundations  are  frequent  As  the 
rivers  flow  from  warm  to  cold  latitudes,  their 
lower  and  middle  courses  freeze  while  their 
head  waters  ore  still  Open,  Near  their  months 
they  freeze  to  the  bottom,  while  above  for 
hundreds  of  miles  only  the  surface  is  frozen. 
The  waters  accumulating  under  the  ice  finally 
burst  from  confinement  and  flood  the  valleys 
with  many  thicknesses  of  ice.  At  the  close  of 
winter  these  acoumulstioni  are  sometimes  20 
ft.  in  depth.  There  are  many  lakes,  but  they 
are  all  small,  with  the  exception  of  Baikal, 
between  the  Transboikol  province  and  the 
government  of  Irkutsk.  (See  Baikal.) — The 
geology  of  Siberia  is  but  little  known,  except- 
ing in  a  few  parts.  Granite  and  crystalline 
.schists  are  found  in  the  Ural  mountains,  and 
also  in  the  Altai  and  its  E.  continuations,  be- 
tween Ion.  65'  and  ISO"  and  as  far  N.  as  lat  67", 
and  again  in  the  E.  extremity  of  the  country 
between  Ion.  166"  and  Bebringsb'dt  Yolcanio 
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rookfl  ooohf  chiefly  id  the  soatii,  and  are  f  otrnd 
along  with  the  granite  and  orTBtaUine  aohiatB ; 
and  there  are  a  few  aotire  Tolcanoea.    Other 

rocks,  bolon^ng  to  the  Silurian,  Devonian,  and 
DarbODiferona  Bfetems,  are  foond  in  the  sonth 
and  extending  toward  the  interior  of  the  coun- 
try. The  tertiary  formation  is  the  most  ex- 
tenriTely  developed,  and  is  found  thronghoat 
the  whole  of  Siberia.  The  shores  of  the  Arctic 
ocean  are  oovered  for  a  oonnderable  distance 
inland,  and  for  a  great  part  of  their  extent,  by 
a  deep  allavial  deposit  wtiich  oontaina  innnense 
numbers  of  fossil  remaioa  of  extinct  species 
of  elephants  and  other  animals,  front  which 
large  qaantities  of  ivory  are  procured.  (See 
Mamhoth.)  Mining  operations  in  Siberia  are 
confined  to  three  parts  of  the  country.  The 
west«rnmOBt  district  is  on  the  E.  face  of  the 
Ural  mountains,  and  occupies  a  tract  about  40 
m.  broad,  extending  between  lat.  66°  and  00° ; 
gold,  silver,  platinnm,  copper  and  iron  ores,  and 
precions  stones,  are  all  found  in  this  territory. 
This  region  Is,  however,  not  officially  inclnded 
in  Siberia.  (See  Yekatbbinbubo.)  The  second 
district  lies  on  the  N.  side  of  the  Altai  moun- 
tains, in  the  neighborhood  of  the  head  streams 
of  the  river  Irtish ;  silver  and  copper  are  found 
here,  and  gold  and  lead  in  ampler  qusntitiee. 
The  third  district  lies  in  the  Tablonnoi  moun- 
tains, E.  of  Ion.  120° ;  in  this  gold,  silver,  lead, 
lino,  antimooy,  iron,  and  arsenic  are  all  found, 
and  there  are  emerald  and  topaz  mines  of  great 
value.  Diamonds  are  occasionally  found  on 
the  E.  slopes  of  the  Ural  monntaina.  Por- 
phyry, jasper,  and  malachite,  for  omamental 
uses,  and  mica,  used  as  a  substitute  for  window 
glass,  are  common.  Salt  is  found  in  great 
abundance  on  the  steppes,  and  on  the  surface 
of  some  of  the  lakes,  where  the  summer  heat 
rapidly  evaporates  the  water  and  leaves  mass- 
es of  crystallized  salt,  sometimes  B  or  9  in. 
thickj  and  so  solid  that  beasts  of  burden  pass 
over  m  safety. — The  climate  of  Siberia  is  much 
colder  than  in  corresponding  latitudes  in  En- 
rope.  At  Ustyansk,  at  the  mouth  ot  the  river 
Tana,  la  lat.  70°  65',  the  mean  annual  tem- 
perature b  4'89''  F.,  while  at  North  o^e  in 
Europe,  a  few  minutes  further  north,  it  is 
82°.  At  Irkutsk,  in  lat.  63"  IT',  1,240  ft. 
above  the  sea,  the  mean  temperature  is  81°; 
in  winter  gnicksiiver  freezes,  and  remains  so 
for  about  two  months.  In  1884  Fumpelly 
taw  the  thermometer  indicate  TO"  below  zero 
at  a  station  near  Irkutsk.  The  severity  of  the 
climate  increases  toward  the  east.  At  Nizhni 
Eotymsk,  at  the  month  of  the  Kolyma,  in  lat. 
88°  81',  ion.  180°  66',  and  nearly  on  a  level 
with  the  sea,  the  river  freezes  over  in  the  be- 
ginning of  September,  and  is  not  again  free 
from  ice  till  the  beginning  of  Jane.  The  sea 
begins  to  freeze  in  October,  but  the  cold  at 
this  time  is  somewhat  diminished  by  vapors 
which  rise  from  It  before  the  ice  forms.  In 
January  the  thermometer  falls  to  00°  below 
zero,  and  respiration  becomes  difficult.  The 
cold  ia  almost  as  great  in  February,  but  in 


Uorch  It  beg^DB  to  decrease  perceptibly;  ths 
wind  blows  from  £.  S.  £.,  and  the  tempera- 
ture rises  to  36°.  In  June  it  is  sometimes  72° 
at  noon;  and  in  July  the  beat  ia  very  great, 
and  the  atmosphere  is  filled  with  swarms  of 
gnats,  which  compel  the  reindeer  to  migrate 
from  the  forests  to  the  open  country  on  the 
shores  of  the  aea.  In  August  frosts  begin  at 
night  and  the  temperature  rapidly  decreases. — 
Forests  cover  a  large  part  of  southern  and  cen- 
tral Siberia,  but  the  tundra  on  the  N.  coast  ia 
bare  of  trees.  The  birch,  larch,  fir,  pine,  wil- 
low, poplar,  elm,  and  Tartar  maple  are  the 
principtu  trees.  The  silver  poplar  is  found  as 
far  north  as  lat.  60°)  the  silver  flr  ceases  at 
about  80°  GO' ;  the  polar  limit  of  birch  is  about 
68°,  although  dwarf  specimens  are  sometimes 
seen  further  north ;  the  pine  is  found  on  arid 
slopes  and  heights  In  lat.  64°,  and  the  red  fir 
(pimu  abia)  disappears  about  the  same  paral- 
lel. Larch  trees  with  twisted  trunks  and  many 
branchea  are  found  in  the  southern  part  of  the 
tundra.  OnthemostdesolateBteppesondmonn- 
tain  sides,  from  tbe  Okhotsk  sea  to  the  Arctic 
ocean,  grows  the  truling  cedar,  celled  kedre- 
vnik  by  the  Russians.  It  has  needles  and  conea 
like  the  common  white  pine ;  it  never  stands 
erect,  but  covers  the  ground  under  the  snow 
with  a  network  of  gnarled,  twisted,  and  inter- 
locking trauks.  It  furnishes  almost  the  only 
firewood  of  the  wandering  natives,  and  without 
it  N.  £.  Siberia  would  be  nearly  uninhabit«ble. 
With  the  opening  of  summer  the  melting  snows 
are  rapidly  followed  by  foliage  and  flowers,  and 
the  wiiole  region  is  converted  for  a  short  time 
into  a  blooming  garden.  The  flora  of  Irkutsk 
is  richer  than  that  of  Berlin,  exhibiting  the 
plants  of  warmer  oonntries  beside  those  of  the 
arctic  re^ons.  Tnrtchaninoff  discovered  1,000 
phanerogamous  plants  in  its  neighborhood, 
many  of  them  of  unknown  species. — Along 
the  bonks  of  the  rivers,  particularly  in  S.  w. 
Siberia,  is  much  land  well  suited  for  agricultu- 
ral purposes.  Wheat,  barley,  rye,  buckwheat, 
oats,  and  hemp  are  grown,  and  some  inferior 
tobacco.  Grain  is  cultivated  as  far  north  aa 
lat  61°,  and  turnips, and  other  vegetables  ot 
tonperate  climates  thrive  in  favorable  places. 
Reindeer  and  wild  sheep  ore  found  on  the 
monntains  which  aeparate  Siberia  from  Mon- 
golia, and  the  former  roam  in  vast  herds 
throughout  the  N.  part  of  the  coimtry.  The 
Bengtd  tiger  and  a  species  of  panther  (Jili*  irbit) 
also  inhabit  these  monntains,  and  are  sometimes 
seen  much  further  north.  The  Caspian  ante- 
lope is  fonnd  in  the  southwest,  and  the  black 
and  arctic  or  stone  fox  in  the  nortli.  Sables,  er- 
mines, marmots,  martens,  and  squirrels  abound 
in  the  south.  The  white  bear,  the  lynx,  the 
wolf,  the  wild  hog,  and  the  glutton  are  com- 
mon everywhere.  The  dog  of  the  country, 
which  beara  a  strong  resemblance  to  the  wolf, 
is  used  to  drag  sledges.  The  animals  belong- 
ing to  central  Asia  are  nearly  all  fonnd  in  the 
S.  part  of  Siberia.  Camels  are  kept  by  the 
Calmacks  and  some  other  tribes,  but  do  not 
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fire  If.  of  lat.  66°.  The  domeRtio  sheep  ue  of 
two  kpeoies,  the  RoMisn  snd  the  brood-tailed 
Eii|ibi£ ;  the  Utter  &re  chiefly  kept  iiy  the  no- 
mkdic  tribes,  single  herdamen  of  whom  eome- 
timeBpoesesaflocksof  10,000 head.  TbehorDed 
cattle  of  Russia  degenerate  in  size  in  SiberiA. 
The  horeee  are  good,  and  geDsraU;  white,  but 
■ometimes  they  are  ainffnlarlf  marked.  Fish 
are  very  nnmeroos.  Ddoeb,  geese,  swans,  wood- 
ooeli,  partridgea,  and  other  fowl  ahoand  in 
the  6.  part  of  the  ooastry. — The  popoiation 
of  Siberia  is  compiMed  of  Tsrians  tribes  and 
raoes.  More  than  half  are  Rnssians  or  their 
deaoei^antB,  some  of  whom  came  to  the  oona- 
tij  OS  volnnteer  immigrants,  bnt  the  greater 
part  were  sent  as  exiles.  These  eiitee  conBist 
of  three  classes,  criminals  and  political  and  re- 
ti^oos  offenders.  The  worst  class  are  con- 
demned to  the  mines,  and  thoie  whose  oSenoea 
have  not  been  so  great  are  employed  at  less 
laboriocB  work,  while  the  rest  are  formed  into 
settlements  under  the  saperviuon  of  the  polioe, 
and  reoeire  grants  of  land  for  OQltivstion. 
None  except  the  worst  criminals  are  sent  to 
Siberia  witnont  their  families.  In  1874,  from 
May  to  October,  ie,B89  persons  were  banished 
to  Siberia.  Of  these  1,700  were  sentenced  to 
hard  labor,  and  1,624  ware  dronkardH  and  va- 
grants. They  were  accompanied  voluntarily 
by  1,080  women  and  children  over  16  years  of 
age,  and  1,26S  younger  children.  Among  the 
native  tribes  are  the  Bamoyedsin  the  NTW., 
and  the  Ostiaks,  who  occn^  the  country  S.  of 
them  as  far  B.  as  the  river  Yenisei-  these  peo- 
ple live  by  fishing  and  hunting,  and  but  few  of 
them  have  been  converted  to  Christianity.  In 
the  S.  W.,  beddes  some  hordes  of  Bashkirs, 
are  the  Kiiyhii,  occupying  the  steppes  of  the 
lahim  and  Irtish,  commonly  called  from  them 
the  Eir^uz  steppes ;  they  are  still  in  a  barba- 
rona  atate.  Among  the  inhabitants  of  the  W. 
parts  of  the  Alt^  mountains  the  most  nnmer- 
ona  are  the  OalmQcks,  who  have  beeoms  par- 
tially civilized  and  have  Md  snde  many  of 
their  natjonal  peonliaritiea;  they  manufacture 
iron  and  gunpowder,  and  cultivate  some  grain 
and  tobacco,  bnt  uieir  chief  subsistence  is 
drsvn  from  their  flocks  and  herds.  Their  re- 
ligion is  made  up  of  various  superstitions.    On 


Sagai,  and  Katchins.  The  Buriata  are  of  Mon- 
gol origin,  bear  a  strong  resemblance  to  the 
people  of  S.  China,  and  are  the  most  nnmer- 
ona  native  tribe  in  Siberia;  thej  arp  found 
chiefly  about  Lake  Bukal  and  £.  to  the  river 
Onon,  a  tributary  of  the  Amoor.  Most  of  the 
nations  of  N.  E.  Siberia  may  be  referred  to 
one  or  the  other  of  three  olasaea,  the  Yakuts, 
the  Tnnguses,  and  the  Tchuktchis  and  Eoriaks. 
The  Yakuts,  settled  chieSy  along  the  Lena, 
from  its  source  to  its  mootb,  are  of  Tartar 
origin,  Bpeakins  a  language  said  to  resemble 
closely  the  Tnrkish.  They  are  all  more  or 
less  civilized  by  Bneaian  contact,  many  baring 
adopted  tba  Greek  faith,  and  are  the  most 
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thrifty  and  Industrious  of  the  nations  of  N. 
Asia.  The  Tnngnaes,  and  the  allied  tribes,  the 
Lomuts,  the  Monzhurs,  and  the  Oilyaks  of  the 
Amoor  river,  all  of  Mongol  ori^n,  are  found 
as  far  W.  as  the  Yenisei  and  as  far  £.  as  Ana- 
dyrak  in  Ion.  1 00°.  They  are  amiable,  and  easi- 
ly governed  and  influenced.  Their  original  re- 
ligion was  Shamanism,  but  they  now  profess 
almost  universally  the  Greek  faith.  Hiey  train 
reindeer  for  riding  and  pack-carrying  (the  oth- 
er nations  using  them  only  in  sledges),  and  pay 
a  regular  tribute  in  furs  to  the  government. 
The  Tchaktchis  and  Eoriaks,  inhabiting  the 
extreme  £.  part  of  Siberia,  between  the  I60tii 
meridian  and  Behring  strut,  stron^^y  retemble 
the  Korth  American  Indisna  in  general  appear- 
ance, and  are  tall,  rigorous,  and  athletic  A 
part  of  them  are  settled  along  the  seashore,  hut 
most  are  nomadic  The  latter  own  large  herds 
of  reindeer,  numbering  frequently  several 
thousand,  and  their  wandering  life  is  a  ueoes- 
sity  to  proride  food  for  them.  The  Tchuktchis 
and  Koriaks  are  independent  of  dviliiation, 
impatient  of  restraint,  and  bold  and  self-reliant. 
They  are  the  only  Siberian  tribes  that  ever 
made  a  sncceasful  stand  against  Kussian  inva- 
rion.  Kearly  all  the  Siberian  nations  eat  a 
Bpeciea  of  toadstool,  called  by  them  muk-a- 
mur,  which  in  smaU  doses  produces  all  the 
effects  of  alcoholic  liquor,  but  when  eaten  in 
large  quantities  is  a  violent  narootjo  poison. 
Its  habitnal  use  shatters  the  nervous  system, 
and  its  sale  to  the  natives  by  traders  is  made  a 
penal  offence  by  Russian  law.  In  respect  to 
religious  belief  the  inhabitants  are  divided  as 
follows:  Orthodox  Greeks,  2,6TC,C33 ;  Ras- 
kolnika,  65  CDS;  Armenian  Greeks,  9;  Ro- 
man Catholica,  24,764;  Protestants,  G,722;' 
Jews,  11,400;  Mohammedans,  ei,0S8;  pagans, 
388,621.  The  population  in  towna  nnmhers 
llS,28e. — ^Althougli  the  manufactures  of  Si- 
beria are  not  eit^oaive,  a  remarkable  spirit  of 
enterprise  among  the  people  is  rapidly  devel- 
oping the  industrial  resources  of  the  coun- 
try. In  most  of  the  chief  towna  there  are 
manufactories  of  cotton  and  woollen  cloths, 
linen,  glass,  iron,  eartheuware,  and  leather; 
aaA  others  are  springing  up  all  over  the  coun- 
try. The  internal  commerce  is  of  ^eat  im- 
portance, oon^Bting  principally  of  skms,  fors, 
cattle,  flsh,  both  dry  and  salted,  cariare,  soap, 
and  tallow.  The  transit  trade  between  Chi- 
na and  European  Russia  is  also  largely  carried 
on  across  Siberio.  The  sole  entrepot  of  this 
commerce  was  formerly  at  Eiakhta,  S.  E.  of 
Lake  Baikal,  but  trade  is  not  now  restricted 
to  it.  The  principal  exports  to  Ohina  are  cot- 
ton and  woollen  clotha,  lineiL  furs,  gold  and 
silver  articles,  and  leatiier;  the  imports,  tea, 
both  leaf  and  compressed  in  cakes,  sugar, 
silks,  cottons,  wool,  cattle,  leather,  furs,  grain, 
dried  fruit,  and  colors.  This  trade  has  been 
chiefly  carried  on  by  means  of  the  rivers 
which  flow  into  Lake  Baikal,  thence  through 
the  Upper  Tunguska  to  Yeniseisk,  thence  after 
a  land  carriage  of  about  40  m.  passing  through 
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the  Eet,  the  Obi,  uid  the  Irtuh  to  Tobolslc, 
whence  there  is  again  ft  land  oonvejanoe  of 
about  GOO  m.  acroM  the  Ural  monntaina  to 
Perm.  In  winter  it  is  maintaiaed  bj  means 
of  sledges.  But  reoeotlj  the  tendency  of  the 
trade  has  appeared  to  be  to  take  the  sea  roate 
b^  the  ooast  of  Obina  to  Nikolsjersk,  and 
thenoe  np-the  Amoor  by  steamboat.  There  is 
alao  a  oonidderable  caravan  trade  with  Ili, 
Taahkend,  Ehokan,  &o.  A  great  deal  of  the 
trade  of  the  ooantr/  is  transacted  at  fsirs  held 
at  atat«d  periods.  The  most  important  fairs 
are  at  Obdorsk  near  the  mouth  of  the  Obi,  Tn- 
rokhanak  on  the  Tenisel,  Ustyansk  on  the  Ya- 
na,  Ostrovnoje  on  a  trihntary  of  the  Kolyma, 
Tinmen  on  a  W.  tribntsry  of  the  Irtish,  and  Ir- 
bit  in  the  E.  part  of  the  Kovernment  of  Perm. 
Daring  the  snmmer  steamers  ply  on  all  the 
large  streami  of  central  and  soatbem  Siberia 
ana  on  Lake  Baikal,  so  that  there  U  leu  than 
1,000  m.  of  wagon  transit  between  St  Peters' 
bnt^  and  the  month  of  the  Amoor.  A  Krest 
railway  across  the  oondnent  is  projected,  to 
oonnect  European  Rusaia  with  Peking.  The 
proposed  western  tenninns  is  Yekaterinbarg 


Tomsk,  and  Knwnoyarak  to  Irkntsk.— Siberia 
la  divided  into  two  military  oircumscriptionB, 
East  and  West  Siberia :  the  former  comprises 
the  governments  of  Irkutsk  and  Yeniseisk, 
and  the  provinces  of  Transbaikal,  Yakutsk, 
Amoor,  and  the  Littoral;  the  Utt«r  the  gov- 
emmenta  of  Tobolsk  and  Tomsk,  together  with 
the  Kirghiz  territories  of  oeotrel  Asia.  Tbe 
respective  capitals  are  Irkntsk  and  Omsk. 
Each  of  these  two  great  divisions,  which  were 
formed  on  the  present  basis  in  ISSS,  has  a  mil- 
itary governor  general,  who  is  also  command- 
er-in-chief of  the  troops,  and  has  control  of 
all  afiiurs,  civil  and  military.  Each  of  the 
governments  and  provinces  has  also  a  civil 
governor,  snbordinate  to  the  governor  general, 
who  is  assisted  by  a  council  of  regency.  A 
vioe  governor  fills  his  place  in  case  of  his  ab- 
sence or  sickness. — Qenghis  Khan  conquered 
a  part  of  Siberia,  and  his  snocessors  reduced 
the  country  lying  on  both  sides  of  the  Irtish. 
Abont  1680  the  Rnssian  family  of  Strogonoff, 
to  whom  the  czar  had  granted  lands  on  both 
■ides  of  the  Ural  moantaini,  utplied  to  a  Oos- 
BO^  diuet,  Yermak  Ttmofeyeff,  for  assistance 
against  tbe  khan  Kntohnm,  who  ruled  the 
eonntry  on  the  Tobol  and  Irtish  rivers.  Yer- 
mak invaded  tbe  oonntry  and  made  extensive 
conqnests.  Other  adveutnrera  followed  up  his 
sooeeases,  which  resulted  in  IC67  in  the  snb- 
jeetioa  to  Rniaia  of  the  khanate  of  Sibir  (called 
after  a  town  of  that  name,  whence  the  name 
Siberia).  Tobolsk,  Tinmen,  Pelymsk,  and  Be- 
rezov  were  soon  after  founded  and  settled  by 
Enropeans.  In  1S04  Tomsk  was  fonnded,  and 
the  Oossaoka,  poshing  eastward,  fonnded  sac- 
easnvely  Knznetsk,  Yeniseisk,  Irkutsk,  Selen- 
ginsk,  and  NertobiDsk,  and  at  last  readied  the 
•hores  of  Behring  strait.    The  oonqaest  of  the 
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entire  country  was  effected  in  abont  SO  years. 
The  Amoor  region  was  soon  after  visited  by  a 
Pole  and  some  other  eiilei  esoaped  from  Ye- 
niseisk, who  bailt  a  small  fort  on  the  river; 
but  having  qnarrelled  with  the  Tnugnsea,  they 
offered  the  oonqnest  to  the  emperor  of  Russia, 
and  begged  forgiveness  for  their  former  of- 
fences, while  the  Tungusea  about  the  same  time 
?>plied  to  the  emperor  of  China  for  assistance. 
tuB  ted  to  disputes  between  the  two  govern- 
ments, but  war  was  prevented,  and  the  boun- 
dary between  China  and  Siberia  establiahed, 
by  a  treaty  oonolnded  at  Peking  in  1689.  A 
aecondtreaty  wasmadeinlTST,  confirming  the 
former  and  oonfining  commercial  intercourse  to 
Eiokhta  and  Maimatchin.  The  Amoor  coun- 
try was  finally  ceded  to  Russia  in  1866,  and 
in  1860  a  treaty  was  conclnded  by  which  the 
whole  line  of  the  frontier  was  thrown  open 
for  traffic.  The  transportation  of  criminals  to 
Siberia  was  began  by  Peter  the  Great  in  ino. 
A  well  organized  insorreotion  of  Foliah  exiles 
was  promptly  suppressed  in  1866.  In  1871  the 
BoBsians  took  posaeaaion  of  the  whole  of  the 
island  of  Saghalien,  which  by  a  treaty  concln- 
ded in  1897  had  been  dirided  between  Russia 
and  Japan,  and  in  1876  the  Japanese  govern- 
ment resigned  all  claims  to  it. — See  Atkin- 
son, "Oriental  and  Western  Siberia"  (Lon- 
don, 1868);  Pampelly,  "Across  America  and 
Asia"  (New  York,  1870) ;  and  Kennan,  "  Tent 
Life  in  Siberia"  (New  York,  1870). 

HBLEY,  a  S.  county  of  Slinnesota,  bonnded 
B.  E.  by  the  Uinnesota  river;  area,  aboat  COO 
sq.  m. ;  pop.  in  1870,  3,T2S.  The  enrface  is 
nndolating  and  the  aoil  fertile.  Lake  Minne- 
tcnka,  80  m.  long,  is  in  this  county.  The  chief 
prodnctiOQH  in  1870  were  287,706  bnahela  of 
wheat,  143,060  of  Indian  com,  221,416  of  oats, 
84,646  of  barley,  82,&fi0  tons  of  hay,  16,600 
lbs.  of  wool,  and  310,217  of  butter.  There 
were  1,726  horses,  8,681  milch  oows,  6,952 
other  cattle,  S,S66  sheep,  and  8,990  awine. 
Oapital,  Henderson. 

SBOSl,  Marie  nirtil|iii  iagail*,  a  French  pre- 
late, bom  at  St  Fanl-Troie-Ch&teanx,  DrAme, 
Apnl  4,  1762,  assassinated  in  Paris,  Jan.  8, 
18C7.  He  was  edncated  at  Avignon  and  at 
Paris,  was  for  a  time  professor  m  the  aemi- 
nnry  of  St.  Nicholas  du  Chardonnet  in  Paris, 
was  next  vioar  to  the  parish  of  St.  Sulpioe  and 
to  the  chapel  of  the  mittiont  itrangira,  in  1822 
became  canon  of  tbe  chnrch  of  Nhnes,  in  1888 
vicar  general  of  that  diocese,  in  1840  bishop 
of  Bigne,  in  1848  archbishop  of  Paris,  as  suc- 
cessor to  Aflre,  and  in  18fi2  a  senator.  In 
1867,  while  opening  the  yearly  nine  days'  de- 
votion in  honor  of  St  Genevieve  in  the  chnrch 
of  St.  Etienne  du  Uont,  he  was  stabbed  to  the 
heart  by  a  priest  named  Verger,  whom  he  had 
recently  suspended.  He  was  distinguished  for 
religions  and  charitable  activity,  and  published 
ItitUtuUmu  dioeStain*  (2  vols.,  1S46). 

8IBn<  (Or,  irl/JvUu),  a  name  applied  to  sev- 
eral women  reputed  prophetic  in  the  ancient 
mythical  period.     Some  antbora  say  tbera 
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ware  four,  others  ten,  viz. :  the  Babylonian, 
th«  Libju),  th«  Delphian,  the  Oimmeri&u,  th« 
ErjthTsan,  the  Samun,  the  Cmnesn  (some- 
timei  identified  with  the  Erythneim),  the  Hel- 
leapontiuL  or  Troj&n,  the  Phrjgiui,  and  the 
Tlbnrttne.  Ooansel  and  help  were  aooght 
from  them  nnder  the  belief  that  thef  were 
able  to  predict,  to  avert  odamitiee,  and  to  ap- 
e  goda.  The  most  famons  of  all  was 
»an  aibjl,  lo  called  from  Onma,  her 
reddenee  in  Oampania.  According  to  an  an- 
cient Roman  legend,  ahe  offered  to  tell  Tar- 
qninina  Prisons  nine  books,  which  the  king 
refnaed.  Boming  three,  she  offered  tfae  re- 
maining nz  for  the  same  price  that  she  had 
asked  for  the  nine ;  refosed  as^n,  she  bnraed 
three  more,  and  still  demanded  the  same  price 
for  the  remaining  three.  Tfae  king  purchased 
these,  and  the  sibjl  vanished.  Thaj  were  the 
famoos  sibylline  books,  and  were  preserved 
in  the  temple  of  Jnpitw  Capitolinns,  in  care 
of  two  offioers  {duumtiri),  afterward  10  (da- 
eemmiri),  and  finally  16  {guirtd«e«mviri),  who 
alone,  directed  by  the  senate,  migbt  inspect 
their  contents.  Of  these  nothing  definite  is 
known.  The  sibylline  booktf  having  perished 
when  the  temple  of  Japiter  Oapitolinns  was 
burned  in  63  B.  0.,  a  new  collection  was  com- 

Cd  by  ambassadors  sent  to  the  various  sibyl- 
oradee  in  Italy,  Greece,  and  Ana  Uinor, 
and  waa  deposited  in  the  new  temple  of  Jupi- 
ter- In  the  reign  of  Augustas  spurious  pro- 
phetio  books  multiplied  in  private  hands,  and 
the  emperor  ordered  2,000  of  tham  to  be 
homed.  Those  volames  in  cnstody  of  the 
state,  revised  by  Tiberius,  were  preserved  in 
two  gilt  chests  in  the  temple  of  Apollo.  Eight 
books  of  apocryphal  Christian  literature,  col- 
lected after  the  Sd  centary,  entitled  "  Sibyl' 
line  Oracles,"  and  still  extant,  oonsist  of  a  he- 
teroganeona  mixtnre  of  heathen,  Jewish,  and 
Christian  poenia.  An  edition  of  these  books 
WH  pablisned  by  GalUena  in  1689  (4to,  Am- 
sterdam), and  fragments  have  been  edited  by 
Angelo  Ud  (Milan,  1817)  and  Struve  (Eflnigs- 
berg,  iei8). 
MCUD,  laA  iBtnIn  Cmoin,  abbS,  a  French 

Ehilanthropist,  bom  at  Fonsseret,  near  Tou- 
ttiM,  Sept  30, 1741,  died  in  Paris,  Uay  10, 
18S2.  He  was  ednoated  at  the  university  of 
Tonlonae,  entered  holy  orders,  reoeived  instrao- 
tionfrom  the  abh£del'£p6e,  opened  the  sohool 
for  deaf  mntes  at  Bordeaux  in  1  T8d,  and  became 
vioar  general  of  Oondom  and  oanon  of  Bor- 
deaux, In  11B9,  on  the  death  of  De  I'Sp^e, 
he  waa  appointed  his  snoocMor  in  the  In- 
stitation  at  Paris.  His  former  church  pre- 
ferments cansed  him  to  be  saBpect«d,  ana  on 
Aug.  26,  1792,  he  waa  imprisoned,  and  barely 
M«^>ed  death  at  the  September  massacre.  His 
lectorea  attracted  many  of  the  more  eminent 
literary  men  of  Paris;  but  he  incurred  the 
wrath  of  the  directory,  and  waa  banished  for 
his  ftriotnrea  upon  the  government.  He  im- 
prond  De  l'£p6e'B  metiiod  by  the  addition 
of  signs  for  metaphyrical  ideas.    In  1810  he 


SICILIES  (Tax  Two) 


19 


visited  England,  taking  with  him  his  pnplla 
Uassien  and  Clerc.  He  pnbUshed  aevanl 
works  on  deaf-mute  instruction.  (See  Di^r 
ASK  Dumb,  vol,  v.,  p.  YSB.) 

SICHiliS,  Hh  Tws  (It.,  HtffTio  delU  Dv*  Si~ 
eilU),  formerly  a  kingdom  of  southern  Italy, 
inclading  the  island  of  Sicily,  with  various 
smaller  islands,  and  the  kingdom  of  Nsples. 
At  the  time  of  its  incorporation  with  tlie  do- 
minions of  Victor  Emanuel  in  IBSO,  the  area 
was  18,226  sq.  m.,  and  the  popnlation  6,708,130. 
It  now  forms  lii  main  divisions  of  the  king- 
dom of  Italy,  viz. :  the  island  of  Sicily,  with 
seven  provinoes  (see  Bioilt),  and  the  conti- 
nental divisioDS  of  Abruzm  and  Molise,  Gam- 
pania  (with  Naples),  Apulia,  Basilicatia,  and 
Calabria,  with  an  aggregate  of  Ifl  provinces 
(including  Benevento,  which  formerly  belonged 
''       lapat  dominions)  and  somewhat  o 


part  of  the  conntry,  which  in  ancient  times 
comprised  the  divisions  of  Bruttimn,  Lucaula, 
Oalabrlo,  Apulia,  Samuiam,  Campania,  and  a 

Eart  of  Latium,  is  closely  connected  with  the 
istory  of  Borne,  and,  throngh  the  Magna 
Gneeian  cities  of  Tarentum,  Oroton,  Sybwla, 
Thnrii,  Bbeglmn,  Keapolis,  and  others,  partly 
also  with  that  of  Greece.  After  the  fall  of  the 
western  empire  the  conntry  was  encceesively 
under  the  power  of  the  Goths,  the  Byzantine 
exarchate  of  Ravenna,  and  the  Saracens ;  but 
several  small  republics  or  duchies,  as  Naples, 
Salerno,  Amalfl,  Gaeta,  and  Benevento,  ulti- 
mately rose  to  independence.  Dnring  the  first 
half  o(  the  Ilth  century  great  numbers  of 
Norman  adventurers  served  these  small  states 
as  mercenaries,  bnt  soon  began  to  wage  war  on 
their  own  accoant ;  and  under  the  leadership 
of  William  Bras  de  Fer,  Brogo,  and  Robert 
Gniseard,  they  conqnered  the  greater  part  of 
Apulia,  which  they  divided  into  12  oonntiea, 
forming  together  a  feudal  confederation.  In 
lOOS  Pope  Leo  IX.,  at  the  bead  of  German 
and  Italian  troops,  tried  to  expel  the  new  con- 
qnerors;  but  he  was  defeated  at  Civitella  and 
taken  prisoner,  and  his  captors  obliged  him  to 
recognize  their  conquests  by  formally  holding 
them  as  vassals  of  the  holy  see.  Robert  Gnis- 
eard established  his  power  paramoimt  over  his 
companions  in  arms,  assumed  the  title  of  dnke 
of  Apulia,  and  subdued  Calabria,  while  bis 
youngest  brother  Boger  made  himself  master 
of  the  island  of  Sicily,  previously  occupied  by 
the  Saracens.  In  113T  the  whole  of  the  Nor- 
man acqnisitiont  were  nnited  under  Roger  H., 
son  of  Roger  I.,  the  conqueror  of  Sicily,  who 
received  in  IISO,  from  the  antipope  Anade- 
tus  II.,  the  title  of  king  of  Bioily  and  Apulia. 
The  bull  which  conferred  that  dignity  clear- 
ly established  tfae  paramount  lordsfaip  of  the 
pope,  and  stipulated  the  annual  tribute  to  be 
paid  by  the  new  kingdom.  Roger  conquered 
Capna  and  Naples.  He  was  snooeeded  in  llfi4 
by  his  son  WilUam  I.  tfae  Bod,  who  left  his 
orown  to  William  11.  the  Good  (1166-'89)  ; 
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the  latter  promoted  pnblio  prosperitj,  and  wu 
a  BtoBoh  sapporter  ol  Fope  Alexander  111.  and 
the  oitiw  of  Lombardj'  againBt  the  emperor 
Prederiok  Barbaroua.  William  II.  died  with- 
out iasae,  and  his  Idngdotn  was  claimed  bj 
bis  annt  Ooaatantia,  who  bad  married  tbe  aon 
of  Frederiok  Barbarona.  Her  hnsband,  Hen- 
ry VI.,  upheld  her  rights  against  the  usnrper 
TanoTEid,  uid  finally  in  1104  united  the  Idng- 
dom  of  Naples  and  Sioilf  to  the  empire.  On 
hia  premature  death  in  1197,  hit  Italian  crown 
passed  to  his  son,  afterward  the  emperor  Fred- 
erick II.  The  exertiona  of  this  prince  to  an- 
nihilate tbe  Lombard  leagae  and  to  strengtlten 
hie  dominion  over  Italy  drew  npon  himself  and 
bis  descendants  the  persecution  of  the  papal 
eoort;  and  daring  tbe  minority  of  Oonradin, 
hii  grandson,  the  Soman  see  took  the  king- 
dom. Uanfred,  a  nataral  son  of  Frederiok 
II,,  at  first  regent  for  his  nephew  Oonra- 
din, then  king  on  tbe  pretended  death  of 
this  yoang  pnoco  (l^BS),  was  finally  defeated 
and  sl^n  at  the  battle  of  Benevento  (Feb.  2S, 
12M),  by  Charles  of  Anjon,  who  had  been 
crowned  as  bis  saocessor  by  Fope  Clement  IV., 
and  who  now  usarped  the  power  in  the  two 
kingdoms.  Conra<un,  the  last  of  the  Hohen- 
atanfen,  was  utterly  defeated  at  Togliacozzo, 
Aug.  23,  isas,  and  beheaded  at  Naples,  Oct. 
99.  Tbe  exasperation  prodnocd  by  Charles's 
despotiam  finally  culminated  (March  80,  12S3, 
at  the  bonr  of  vespers)  in  the  revolt  and  maa- 
•acre  at  Palermo  provoked  by  the  licentious 
bmtality  of  a  Frenchman,  and  the  expulsion 
of  tbe  French  from  Sicily,  an  event  known 
aa  "the  Sicilian  vespers,"  and  Fedro  III. 'of 
Aragon,  the  hasband  of  Constantia,  Manfred's 
daughter,  became  king.  Charles  strove  in  vain 
to  regain  possession  of  Sicily.  For  more  than 
a  oentury  and  a  half  the  island  (mainly  ruled 
by  a  younger  branch  of  tbe  house  of  Aragon) 
and  the  continental  kingdom  were  separated 
from  each  other,  and  tbe  aorereigns  of  both 

Sarts  styled  themselves  kings  of  Sicily..  Tbe 
esttoies  of  tbe  bouse  of  Anjoa  at  Naples,  ob- 
scured during  the  later  years  of  Charles  I.  and 
tbe  reign  of  his  son  Oharles  11.  the  Lame, 
brightened  again  nnder  Robert  the  Wise  (1S09-- 
'48),  the  patron  of  Petrarch ;  but  the  reign  of 
his  granddaughter,  Joanna  I.,  was  marked  by 
all  sorts  of  domestic  crimes  and  diacrders. 
After  her  execution  by  order  of  tbe  king  of 
Hungary  (see  Jojlvsl)  in  1362,  a  bloody  con- 
taat  r^d  between  Louis  I.,  the  bead  of  the 
second  honse  of  Anion,  her  adopted  son,  and 
Charles  of  Durazzo,  Tier  lawful  beir.  The  lat- 
ter finally  triumphed,  but  was  called  to  Hun- 
gary by  discontented  nobles  in  188C,  crowned 
king,  and  murdered  soon  after.  Hia  son  Ladis- 
las,  scarcely  10  years  old,  waa  overthrown  by 
the  Angevine  party,  who  called  in  Louis  II.  of 
Anjou  in  18S9 ;  bat  in  1899  he  reascended  his 
throne,  and  crushed  the  adherents  of  his  rival. 
He  was  saoceeded  in  1414  by  his  sister  Joanna 
II.,  whoae  reign  of  SI  years  was  as  shameful 
and  disastrons  aa  that  of  Joanna  I.     After 


adopting  in  sncoeasion  Alfonso  T.  of  Aragon 
and  Louis  III.  of  Anjou,  she  finaUy,  on  the 
latter's  death,  bequeathed  the  crown  to  hfa 
brother  Ben6.  After  a  few  years'  war  Rend 
waa  expelled  by  Alfonso  V.,  who  received  the 
investiture  of  bis  new  kingdom  from  Pope 
Engenius  IV,,  and  thus  remiited  the  two  parts 
of  the  old  monarchy.  On  hia  death  in  14li8 
he  left  the  kingdom  of  Naples  to  hia  natoral 
son  Ferdinand  I.,  who  finally  muntained  hia 
rights  against  John  of  Calabria,  soq  of  King 
Ren6,  while  Sicily  aa  well  as  Aragon  fell  to  his 
brother  John  11.  In  1494  tbe  kingdom  of 
Naples  was  suddenly  conquered  by  Charles 
VIlI.  of  France,  and  its  possession  waa  di>- 
pnted  by  the  French  and  Spaniards  until  Fer- 
dinand the  Catholic  became  master  of  it  in 
ISOS,  and  was  successively  known  as  Ferdi- 
nand HI,  of  Naples  and  Fenliuand  11.  of  Sicily. 
The  oppressive  rule  of  the  Spanish  viceroys 
resulted  in  1047  in  the  rising  under  UasanieUo 
at  Naplea,  and  in  other  commotions;  the  distur- 
bances created  by  tbe  former  lasted  for  year& 
thoQgb  Maseniello  was  speedily  Bseassinated 
(Jnly  IS,  1647).  Daring  the  war  for  the  Span- 
ish saceessiou  the  people  sided  vrith  Philip  V., 
tbe  Bourlxjn  king;  bnt  in  1707  they  accepted 
his  competitor  Oharles  of  Austria,  afterward 
emperor  of  Germany  as  Charles  VI.,  whose 
title  to  Naples  was  confirmed  by  the  treaty  of 
Utrecht  in  1T18,  while  Sioily  was  given  to  Vio- 
tor  Amadeus  of  Savoy.  The  latter  exchanged 
Sicily  in  1730  for  Sardinia,  and  the  two  king- 
doms remained  under  the  rule  of  Charles  VI. 
till  1734,  when  they  were  conquered  by  Don 
Carlos,  son  of  Philip  V.  of  Spain,  who  was 
crowned  at  Palermo  in  ITSO  aa  Charles  III., 
and  acknowledged  as  king  of  tbe  Two  Sidles. 
In  1769,  on  his  snocession  to  the  tiirone  of 
Spain,  his  son  Ferdinand  IV,  became  king  of 
Naples  and  Sioily.  Under  the  infiaence  of  his 
wife  Qaeen  Caroline  and  her  favorite  the  prime 
minister  Acton,  he  joined  the  first  couition 
against  France,  and  m  1799  the  French  estab- 
lished the  Fartbenopean  repnhlic  in  the  Nea- 
politan territory.  This  was  overthrown  after 
a  few  months,  and  Ferdinand  restored.  He 
retained  the  island  of  Sicily  with  tbe  assistance 
of  England,  bnt  after  bis  violation  of  the  treaty 
of  Paris  which  in  1801  be  bad  conclnded  with 
France,  Napoleon  deposed  tbe  Bourbons,  and 
inl806gsve  tbe  throne  of  Naplea  to  his  brother 
Joseph,  and  in  1S03  to  Murat.  In  181Q,  after 
tbe  overthrow  of  Marat,  Ferdinand  was  re- 
stored; and  on  Dec.  12,  1816,  he  aasnmed 
power  over  the  two  oountriea  as  Ferdinand  L 
of  the  (united)  kingdom  of  tbe  Two  Sicilies. 
He  abrogated  the  constitution  which  he  had 
granted  while  in  Sicily.  The  rising  nnder  Pepe 
In  1820  obliged  him  to  adopt  the  Spanish  lib- 
eral constitntion  of  1912,  but  with  the  «d  of 
Austria  he  soon  suppressed  it  On  his  death, 
Jan.  4,  1B26,  he  was  saoceeded  by  his  son 
Francis  I.,  who  had  become  popular  by  hia 
liberalism,  bnt  whose  reign  was  notorioas  for 
hia  subserviency  to  Austria.    He  died  in  1830. 
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HIb  Bon  and  Bncaessor,  f erdinand  II.  (18SO-'G9), 
vu  tii«  mort  odiODB  of  all  the  Bonrbon  ralera 
from  his  saopimarf  repression  of  iDaurrectiona 
in  Scily  and  iTqtles.    His  excesses  oroiued  the 


hjateta.  Id  lesOGsribsldi  invaded  Sicily, 
qaered  it,  and  oroesed  the  strait  uf  MessDa. 
On  hia  approach  in  September  toward  Naples 
Francis  fled  to  Gapna.  There  he  rallied  an 
army,  which  was  however  oompelled  to  sar- 
ronder  with  the  fortress,  Not.  S,  the  court 
retiring  to  Qaeta.  The  two  kingdoma  were 
laecma  with  Victor  Emanael's  possessions,  and 
the  fli^t  of  Francis  from  Ga^ta  and  the  anr- 
render  of  that  stronghold  to  Gen.  Cialdini, 
Feb.  13,  1S61,  removed  the  last  obstacles  to 
notional  anity,  and  Victor  Emanuel  received 
on  Feb.  28  the  title  of  king  of  Italj. — See 
(^annone,  Storia  eivil«  del  ragno  di  Napoli  (4 
vols.,  Naples,  1723:  new  ed.,  13  vols.,  Uilan, 
1823  et  aeq.);  Colletta,  SUtria  dd  name  di 
If^oli  dot  1734  *ino  al  18aS  (2  vols.,  Capo- 
Ugo,  1S34 :  Engliab  translation,  16S8) ;  and 
Renehlin,  OetehickU  NeapeU  vidhrmd  der  Utt- 
tm  tubtig  Jahre  (NOrdlingen,  1662). 

BKDiT  (ano.  Trinoerta,  from  its  triangnlar 
ah^w,  Sieania,  and  Sieilia),  the  largest  iSand 
of  the  Mediterranean,  forming  part  of  the 
kingdom  of  Italj,  separated  from  Calabria  b; 
the  strait  of  Hewina,  between  lat.  86°  88'  and 
M"  18'  N.,  and  Ion.  12°  26'  and  15=  40'  E.  The 
northern  side  ia  180,  the  eonth  western  171,  and 
the  eastern  118  m.  long ;  area,  11,291  aq.  m. ; 
pop.  in  1872,  2,064,099.  The  extreme  points 
of  the  island  are  Capo  di  Faro  or  Cape  Feloro 
(anc.  Ptlonu)  at  the  northeast,  Cape  Passaro 
iPoeAyitut)  at  the  sontheast,  and  Cape  Boeo 
llAlpbaum)  at  the  northwest  It  is  divided 
Into  the  prorinces  of  Callanisetta,  Catania, 
Glrgenti,  Uessina,  Palermo,  Syracuse,  and  Tra- 
pani.  Capital,  Palermo.  The  coast  has  nn- 
merona  indentatlona,  the  larseBt  of  which  are 
the  gnlf  of  Castellamare  on  the  northwest,  the 
gnlf  of  Patti  on  the  northeast,  and  the  baj  of 
Oataniaon  theeast;  the  best  harbors  are  those 
of  Palenno,  Messina,  Asosta,  and  STracnae.  The 
tidee  on  the  coast  are  slight  and  trregnlar.  Of 
the  two  principal  cnrrents  of  the  Mediterra- 
nean, that  from  the  Atlantic  and  that  from  the 
Black  sea,  only  the  first  is  felt  npon  the  shores 
of  Sidlj,  and  in  its  set  throngn  the  strait  of 
MeMna  it  causes  the  wbirlpool  at  the  N.  end 
oallod  b;  the  ancients  Oharybdis.  Moat  of  the 
monntains  of  Sicily  are  regarded  as  part  of  the 
Byvtem  of  the  Apennines.  The  northern  part 
of  the  island  is  generally  high,  the  monntains 
in  several  places  coming  close  to  the  aea;  but 
In  the  opporite  direction  they  recede  to  a  con- 
siderable distance,  and  the  coasts  are  of  mod- 
erate elevation.  The  celebrated  volcano  Mt. 
Etna  rises  in  solitary  grandeur  (upward  of 
10,800  ft)  from  the  E.  coaat,  midway  between 


r.  and  B.  extremities  of  the  island.    (See 

n  Capi 

Peloro,  on  the  strait  ot  Mearina,  to  the  8.  w. 


Etka.)    a  range  of  monntuns  rans  from  C 
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following  the  E.  coast  to  near  Taormina,  SO  m. 
from  Messina,  where  it  ia  Joined  by  a  chain 
from  the  weerti  which  keeps  much  nearer  the 
N.  than  the  6.  W.  shore,  and  sends  d£F  spars 
to  the  coast  in  the  former  direction.  The 
first  chain,  now  called  Pelorian,  was  andenlly 
known  as  Neptnnins  Mons;  the  second  is  now 
called  Madonian,  and  was  anciently  known  as 
the  Nebrodion.  No  part  of  this  oliain  rises 
above  6,300  ft.,  and  in  the  west  it  becoroea 
much  broken.  Abont  half  way  across  the  isl- 
and a  chain  of  great  hills  breaks  oS  from  the 
Madonian  monntains,  runs  W.  of  the  high  pla- 
teau of  Etna  to  the  southeast,  and  is  cnt  np  by 
numerous  and  precipitons  ravines,  but  ainks 
into  a  flat  country  as  it  approaches  the  8.  E. 
point  of  Sicily.  The  island  is  watered  by  nn- 
merons  atreama,  the  most  important  of  which 
are  the  Alcantara  (anc.  Taurominitu)  and  Gia- 
retta  or  Bimeto  {3]/tnathia)  on  the  E.  coast 
the  Salso  (S.  Bimera),  Platani  (Balyeut),  and 
Belici  {ffyptat)  on  the  B.  W.,  and  the  Termini 
(N.  Bimera)  on  the  N.  They  are  nearly  all 
mere  torrents,  dry  or  nearly  so  in  sommer, 
bnt  swelling  into  floods  during  the  seasons  of 
heavy  rains;  and  few  ot  them  are  navigable 
even  at  their  months.  The  largest  lake  is  that 
of  Lentini,  near  the  £.  coast,  between  Catania 
and  Syracuse;  it  is  about  13  m.  in  circnmfer- 
enoe,  but  sb^low  end  stagnant. — Sicily  contsina 
no  strata  corresponding  to  those  of  the  Silu- 
rian, the  old  red  sandstone,  the  carboniferous, 
or  the  new  red  sandstone  formation ;  granite 
and  limestone  are  found  in  some  places,  and 
near  Etna  a  large  tract  is  covered  with  volca- 
nic products.  Different  kinds  of  flne  stone 
abound,  and  amber  is  procured  near  Catania. 
Small  auantities  of  argentiferous  lead,  quick- 
^ver,  iron,  copper,  and  antimony  ore  found, 
but  they  are  selaom  worked.  The  other  min- 
erals include  marble,  petroleum,  emery,  alum, 
rock  salt,  agates,  and  sulphur,  the  most  impor- 
tant of  all.  The  climate  is  temperate  end  agree- 
able. The  thermometer  rarely  rlsea  higher  than 
62°  F.  and  seldom  sinks  below  8S°,  and  the 
mean  annual  temperature  at  Palermo  is  about 
64°.  The  annaal  fall  of  rain  is  about  26  inch- 
es, nearly  all  during  the  winter  months.  In 
summer  the  weather  ia  settled,  but  aft«r  the 
aatnmnal  equinox  it  becomes  (or  a  time  hazy 
and  boisterous.  Thnnder  storms  are  violent 
and  frequent ;  and  the  sirocco,  or  S.  E.  wind, 
blowing  for  three  or  four  days  at  a  time,  is  very 
diatressingin  some  parts  of  the  island.  There 
are  two  kinds  of  level  ground  in  Sicily.  Of  the 
first  an  example  is  found  in  the  dreary  wastes 
along  the  S.  shore,  where  the  limestone  rock 
coming  near  the  anrtoce  sopporte  a  scanty  vege- 
tation 1  and  of  the  second  in  the  fertile  plains 
of  Palermo,  Catania,  and  Castellamare,  filling 
up  the  curves  of  the  mountains  which  recede 
from  the  sea.  The  hilly  regions  are  varied 
with  undulating  slopes  and  bold  crags,  the 
former  of  which  are  clothed  with  forests  of 
fine  timber,  or  covered  with  excellent  pastures. 
In  the  fertile  plains  cultivation  Is  general,  and 
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tJfhoQgh  the  mode  ia  rode  aai  oorolesa,  tha 
crops  are  often  rem&rkable  for  their  lusnri- 
woe;  the  most  important  are  wheat,  maize, 
barlej',  mid  pnlsa.  Artificial  graasea  are  ^own 
to  a  Bmall  extent,  and  hemp  is  raised  m  the 
deeper  and  lower  groanda.  The  vine  and  olive 
are  extenaivaljr  cnltivated,  and  often  inter- 
mixed. The  other  prodootioDS  include  angar, 
barilla,  cotton,  Buraaoh,  aaffron,  manna  ob- 
tained from  a  species  of  ash  (/raxintu  omut), 
and  the  mulberry,  which  ia  extensivelT'  appli^ 
to  rearing  ailkworma.  Various  kinds  of  fmit 
abound.  The  most  valuable  kinds  of  timber 
aie  oab,  oalc,  pine,  elm,  and  ohestnnt.  Oattla 
ore  not  nmnerons,  and  are  generollj  neglected. 
Bheep  are  extensively  reared,  but  the  breed  is 
inferior,  and  in  many  places  goata  are  preferred 
to  them.  Snakea  are  common  in  the  plains, 
and  wolvea  in  the  moantains. — The  population 
ia  a  mittare  of  manj  raoea,  but  the  Sioaniana 
or  Siouliana  aeem  to  have  b«en  the  aboriii- 
nea.  Qreeka,  Oartbaginians,  Romana,  Vandala, 
Ootha,  Herutians,  Araba,  and  Normona  after- 
ward settled  among  them.  The  Sicilians  are 
of  light  olive  oompleiion,  middle  atatnre,  and 
well  mode.  The  dialect  differs  considerably 
from  the  Italian,  being  much  miied  with  Ara- 
bio  and  other  langnages.  Thej  are  all  Roman 
Oatholica,  exoepting  a  number  of  deaoendants 
of  modem  Qreek  settlers,  who  adbere  U>  the 
Greek  church.  The  nneqaal  distribution  of 
landed  property,  the  fatal  rale  of  the  Bour- 
bona,  the  total  neglect  of  edacation,  and  other 
ontoward  circumstancea  have  prodnoed  great 
misery  in  Sicily;  but  the  Island  is  gradnal- 
ly  improving  under  Victor  Bmannel,  altbongb 
brigandage  atill  prevails,  especially  under  a 
wide-spread  ot^anization  known  as  the  I£(^fia. 
There  are  now  elementary  schools  in  the  vil- 
lages and  higher  schools  in  the  towna,  and 
Palermo  has  a  oelebrated  nniversity.  Industry 
is  not  much  developed,  and  the  mannfaoturea 
are  limited  chiefly  to  the  larger  towns.  The 
wines  of  the  country  are  largely  exported,  along 
with  fruit,  grain,  oil,  sulphur.  Bilk,  wool,  sn- 
mach,  tK.    The  fisheriea  are.  among  the  most 

Eroduotive  in  the  Mediterranean. — The  firet  In- 
abitanta  of  8icUy  are  supposed  to  have  come 
from  the  continent  of  Italy.  The  Fhceniciana 
early  founded  colonies  there,  including  Panor- 
mua  (now  Palermo)  and  Eryx.  In  the  Bth 
oentnry  B.  0.  the  Greeks  drove  them  into  the 
Interior,  and  in  that  and  the  following  two  een- 
taries  establiahed  several  colonies  on  the  coasts, 
anoh  as  Zanole  or  Measona  (Messina),  Syracuse, 
Leontini  (Lentini),  Oatana  (Catania),  several 
towns  called  Hybla,  Gela,  Selinna,  and  Agri- 
gentum  (GKrgenti),  of  which  Syracuse  and  Mea- 
aana  became  the  moat  celebrated.  The  Cartha- 
ginians invaded  the  island  early  in  the  Gth  cen- 
tury and  also  established  colonies,  which,  aft«r 
long  conteata  with  the  Greeks,  finally  (ell  nnder 
the  power  of  Syracuse.  (See  Btbaocsb.)  Du- 
ring the  firat  Punie  war  Agrigentnm  was  the 
prindpal  stronghold  of  the  Oartbaginians,  but 
was  oonqnerea  by  the  Bomona,  who  mibse- 
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qnently  obtained  poaaeMion  of  the  whale  isl- 
and, i^rward  thdr  principal  granary;  On 
the  decline  of  the  Roman  empire  Sioly  was 
overrun  by  barbarians.  The  Ostrogoths,  who 
conquered  It  at  the  close  of  the  Cth  century, 
were  expelled  in  CSfi  by  the  Byzantine  general 
Beliaarins.  The  Saracens  occupied  it  about 
880,  and  mode  Palermo  their  capitoL  In  the 
11th  century  they  were  driven  out  by  the  Nor- 
mans, who  established  the  feudal  sysl^m,  and 
united  Sicily  to  Naples,  with  which  its  sobae- 
quent  history  is  identified.  (See  Siciubs,  the 
Two.) — Among  recent  works  on  Sicily  are: 
L'Hiitoire  de  la  SieUt  tout  la  domiaatitm  det 
Notmandt,  by  Bazanoonrt  (2  vols.,  Paris,  1840) ; 
Storia  dei  Miaulmani  di  Sieilia,  by  Amari 
(Florence,  18C3) ;  Gomptndio  delta  ttoria  di 
Sieilia,  by  San  Fiiippo  (7th  ed.,  Palermo, 
1660);  NaapaluadSieili»n,hj'L6heir(2vo\a., 
Munich,  1804) ;  Sieiliana,  by  Gregoroviua,  in- 
cluded in  his  WaiiderjaAre  tn  Itaiien  (4  vols., 
Leipsio,  1874) ;  "  History  of  Bicily  to  the  Athe- 
nian War,"  by  W.  Watkiss  Lloyd  (London, 
18T4) ;  and  Oaehiehte  Sieilitru  im  Alterthnm^ 
by  Ad.  Holms  (3  vole.,  Leipsio,  18T4  et  «w.). 

BUKINGEir,  ETaw  TW,  a  Qerman  soldier,  bom 
in  the  castle  of  Siokuigeu,  Baden,  March  1, 
1481,  died  May  7,  1538.  He  was  rich  and  dis- 
tinguished fur  valor  and  generosity.  He  en- 
couraged the  cef  onnation,  protected  Renohlin 
and  Ulrich  von  Hutten,  and  offered  an  asylum 
to  Luther.  In  1618  he  declared  war  against 
the  city  of  Worma,  and  subsequently  fongfat 
against  the  duke  of  Lorrune,  levied  large 
amounts  of  money  apon  Metz  and  other  cities, 
and  Itud  siege  to  Mentz,  when  the  ouarrel  was 
adjusted  by  the  emperor.  In  1621  ne  invaded 
Pioardy  with  the  count  of  Nassau,  but  was 
forced  by  a  strat^em  of  the  chevalier  Bayard, 
and  by  stcknesa  in  his  army,  to  abandon  the 
expedition.  In  1622  a  private  diapnte  brought 
him  into  war  with  the  archbishop  of  Treves, 
and  he  raised  an  army  of  12,000  men  and  des- 
olated his  territoriee.  In  1528  he  waa  besieged 
in  his  castle  I^ndstuhl  near  Eaiseralautem,  and 
Burrendered  after  receiving  a  mortal  wonnd. 
He  was  one  of  the  last  nobles  who  maintained 
in  Oermany  the  right  of  private  warfare.  His 
descendants  became  oonnta  of  the  empire; 
only  one  branch  of  them  now  sorvivea. — Bee 
EitUr  Front  von  Sielsingen  vtid  teine  NaeA- 
ib^mmsn,  by  Bchneegans  (Creuznach,  18Q7). 

SICKLE.    See  Bcythb. 

nCELE-nU.    8ee  Oitblsw. 

SICKLES,  SaiM  i^krata,  au  American  general, 
born  in  New  York,  Oct.  20, 1823.  He  studied 
at  tbe  university  of  New  York,  hut  did  not 

Saduate,  and  waa  admitted  to  the  bar  in  1844. 
1847  he  waa  elected  to  the  state  legislature, 
and  in  1868  was  appoiut«d  corporation  attor- 
ney in  New  York  city.  In  the  latter  year  he 
accompanied  Mr.  Buchanan  to  England  as  seo- 
rotaryof  legation.  He  was  elected  to  the  state 
senate  in  1866  and  to  congress  in  1860,  and  re- 
elected tothe  latterin  1868  andlSSO.  inises 
he  shot  Philip  Barton  Key  in  Washington  for 
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tn  intrigoe  with  his  irif«,  and  was  tried  for 
mnrdeTj  bnt  acquitted.  On  the  outbreak  of 
the  dnl  war  in  1661  he  raised  the  ExoeUior 
hrigade  in  Sow  York,  aod  was  conuniaaioned 
colonel.  In  Soptamber  hii  nomination  as  a 
brigadier  general  of  volonteera  was  rejected  bj 
the  senate,  bat  on  ita  renewal  woa  oonfirmed ; 
•nd  in  the  battles  of  the  Chick&hominj  cam- 
paign he  oommanded  a  brigade  of  Hooker'i  di' 
fiaion  of  the  ftd  corps.  He  sDOceeded  Hooker 
in  the  command  of  hia  dividon,  which  he  led 
in  the  battles  of  Antietam  and  FrederickBbni'g. 
He  was  commissioned  a  major  general  of  vol- 
nnteers  Nov,  98,  1863,  and  commaodod  the 
M  corps  kt  CbanoelloraTill&  May  S-4,  1868, 
and  at  Gettfsbmg,  Jvlj  2,  wnere  be  lost  a  leg. 
He  waa  appointed  colonel  of  the  42d  infantry 
raiment  of  tbe  regalar  army,  Jnlj  29,  1866, 
and  was  commander  of  the  aMond  miUtArj 
diftrict  (North  and  South  Carolina)  till  Ang. 
88, 1867.  In  1669  he  waa  appointed  minister 
to  Spain,  which  oflioe  he  resigned  in  1ST4. 
He  married  a  SpaiuBli  ladj  as  his  second  wife. 
HCTM  (now  Vanliia),  one  of  tbe  moat 
ancient  citiea  of  Greece,  in  the  Peloponneana, 
ariginaUT  on  a  plain  near  the  Corinthian  golf. 
Hning  been  destrojed,  it  was  rebnilt  by  De- 
metrine  Foliorcetae  on  a  hill  between  the  Aeo- 
ptts  and  HeJisson.  about  10  m.  K.  W.  of  Cor- 
inth. The  streeta,  laid  out  at  right  angles,  are 
Mill  traceable.  Its  territory  was  called  Sicyo- 
nia.  It  was  one  of  the  Dorian  states,  and  waa 
ruled  by  tyrants  for  about  a  century  after  676 
B.  0.  It  joined  tbe  Persians  in  their  wars, 
waa  repeatedly  aas^ed  by  the  Athenians,  and 
tSTorea  tbe  Spartans  in  the  Feloponnesian 
eonflict.  Aratna,  its  general,  anited  it  to  tbe 
Acluean  leagne  in  SGI.  It  was  loi^  a  chief  seat 
of  Grecian  art,  and  had  an  eminent  school, 
fonnded  by  Eupomnua  and  inoloding  Apelles 
and  Pamphilns,  ana  was  the  model  of  taste 
and  fashion  In  dress  for  all  Greece. 


Bre^^noct^  ktuuui  •tucdjui 
London,  June  8, 1681.  The  eldest  of  the  chil- 
dren of  Roger  Eemble  (see  Kkwble),  at  18 
years  of  age  she  took  principal  perta  in  Eng- 
lish operas.  At  IB  ahe  married  Mr.  Siddona, 
a  young  actor  in  the  Kemble  company.  She 
fint  appeared  at  Dmry  I^ne  theatre  Dec.  29, 
1776,  as  Portia  in  tbe  "Merchant  of  Yenice," 
but  failed  to  prodnce  a  decided  Impresaion, 


devoted  herself  anew  to  stndy,  and,  after  great 
snccasaen  at  various  provincial  theatres,  was 
solicited  to  reappear  at  Drary  Lane.  On  Oct. 
10, 1782,  she  b^an  this  second  engagement  as 
Isahdla  in  "  Tbe  Fatal  Marriage,"  prodncing  a 
profoond  eenaation.  At  once  abe  stood  at  the 
Mod  of  the  British  stage,  and  so  continned  till 
hv  retirement  from  profesdonal  life,  June  29, 
181S.  On  this  occasion  ahe  played  Lady  Mac- 
beth, and  the  moment  the  night  scene  was  over 
the  audienco  rose  and  demanded  that  the  play 
(hoDid  close.     Mrs.  Siddona  was  of  me^om 
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height,  symmetrical  and  mi^eitjc,  with  corre- 
sponding voice  and  expression.  Her  counte- 
nance was  of  extraor^nary  flexibility.  Her 
genius  at  first  inclined  to  pathetic  characters, 
as  Isabella,  Ophelia,  Jane  bhore,  Belvidera,  or 
Enphrasia,  but  later  to  those  of  power  and 
majesty.  In  some  other  rfiles  she  was  but 
moderately  successful.  Her  private  character 
was  highly  esteemed. 

OMXEIL  UNI.    See  Bat. 

SIM  HOBUunS,  emperor  of  Morocco,  bom 
in  1808,  died  Sept.  20, 1878.  He  succeeded  to 
the  throne  in  1869,  as  tbe  elder  son  of  Abder- 
rabman,  and  soon  afterward  was  engaged  in 
difficulties  with  France  and  in  a  serious  war 
with  Spain,  on  aoconnt  of  the  depredations 
of  the  Ri(  piratea.  The  Spanish  forces  under 
Prim  and  O'Donnell  achieved  signal  victories, 
and  the  final  treaty  of  April  27,  1860,  boood 
tbe  emperor  to  pay  an  inaemnity  to  Spain  of 
20,000,000  piBstera,  and  to  cede  her  some  ter- 
ritory, besides  granting  her  other  concessions. 
He  afterward  strove  to  aecnre  the  good  will  of 
Christian  powers  by  introducing  reforms  and 
making  concessions  to  foreigners,  which  pro- 
duced aach  diaoontAnt  among  his  subjects  that 
they  nearly  drove  him  from  tne  throne  in  166S. 
Yet  in  1664  he  granted  liberty  of  commerce 
to  all  European  traders  in  his  dominions,  and 
the  result  was  repeated  insnrrectiona.  That 
of  1867,  the  most  formidable,  he  quelled  by 
attacking  tbe  insurgents  in  person  at  the  head 
of  a  powerful  army.  He  was  succeeded  by 
his  son  Mnley  Hassan. 

fflVMHTTB,  UN.    See  Addihoton. 


Dec  7,  1668.  He  was  the  second  surviving 
son  of  tbe  second  earl  of  Leicester  of  that 
creation,  by  the  eldest  daughter  of  the  earl 
of  Kortbnmberland,  and  grutdncphew  of  Sir 
Philip  Sidney.  In  1682  be  accompanied  his 
father  to  Denmark,  where  tbe  latter  was  ao- 
credited  as  ambaaaador,  and  four  years  later 
to  France.  In  1641  he  served  in  Ireland  as 
captain  of  a  troop  of  horse  in  a  regiment  com- 
manded by  bis  father;  and  at  the  outbreak  of 
tbe  civil  war,  while  on  bia  way  with  bia  broth- 
er to  join  the  king's  forces,  be  was  detained  at 
Liverpool  by  order  of  parliament.  The  king 
believed  this  had  been  done  through  tbe  con- 
nivance of  tbe  young  men,  who,  reaenting  his 
distmst,  at  onoe  dedared  for  tbe  parliament. 
Algernon  Sidney  was  commiasionea  a  captain 
in  May,  1644,  and  fought  with  gallantry  at 
Marston  Moor,  where  he  was  severely  wounded. 
In  1646  he  was  appointed  lieutenant  general  of 
horse  In  Ireland,  and  governor  of  Dublin.  In 
tbe  same  year  he  entered  parliament  for  Oar- 
di£F,  and  in  May,  1647,  received  the  thanks  of 
parliament  for  his  services  in  Ireland,  and  was 
made  governor  of  Dover  castle.  Ha  acted  as 
one  of  the  judges  of  the  king,  but  refrained 
from  Btgning  tne  warrant  for  bis  execution, 
although  he  anbaequently  characterized  it  as 
"the  justest  and  bravest  action  that  ever  was 
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don*  in  Ensland  or  sn^vhere  else."  E!s  op- 
position to  Uie  protectorship  of  Cromwell  oom- 
pelled  him  M  rellDqniBh  bis  legislative  duties ; 
and  in  April,  1S53,  he  retired  to  Mb  father's 
residence  at  Penshuret.  He  resumed  hia  seat 
at  the  first  meeting  of  the  restored  parliament 
in  1SS9,  and  on  Ma;  IB  was  nominated  one  of 
the  oonneil  of  state.  On  June  5  he  was  sent  as 
one  of  the  comniissi oners  to  negotiate  a  poace 
between  Sweden  and  Denmark,  and  was  ab- 
sent from  England  at  the  time  of  the  reatora- 
tion.  nnwilling  to  retnm  to  his  native  coun- 
ty while  it  remained  under  "the  government 
of  a  single  person,  kingship,  or  house  of  lords," 
he  remained  a  Yolnntaiy  exile  for  nearly  ]8 
jrears.  Intent  upon  establishing  an  Enf^liah 
republic,  in  1S65  he  sought  the  assistance  of 
the  Dutch  government  and  the  iofluence  of 
the  French  ministers  toward  that  end.  Fail- 
ing in  both  instances,  he  retired  to  the  south 
of  France,  where  he  lived  till  1S7T,  when,  at 
the  sotioitatioD  of  his  father  (a  centenarian),  a 
permission  for  him  to  retnm  home  was  ob- 
t^ned  from  the  king.  He  3O0n  became  an  ac- 
tive opponent  ot  the  conrt,  bat  was  defeated 
in  two  attempts  to  obtain  a  seat  in  parliament 
He  is  charged  with  accepting  GOO  gnineas  for 
favoring  the  intrignos  of  Barillon,  the  French 
ambassador,  who  about  this  time  was  in  clan- 
destine correspondence  with  prominent  mem- 
bers of  the  popular  party  seeking  to  crush  the 
dnke  of  York  and  the  Roman  OathoUcs,  the 
parliament,  and  the  ministrj.  But  it  has  been 
alleged  that,  if  true,  the  act  was  not  criminal, 
as  it  required  no  betrayal  of  his  principles,  and 
OS  he  needed  the  money  and  its  acceptance  was 
not  repugnant  to  the  practice  of  the  age.  The 
discovery  of  the  Rye  House  plot,  in  June, 
16S8,  gave  the  king  an  opportunity  to  exact 
vengeance  for  years  of  restraint  and  humilia- 
tion ;  and  Sidney,  with  his  tllnstrioos  compan- 
ion in  misfortune,  William  Lord  Russell,  was 
ftrrested  on  a  charge  of  complicity  with  the 
conspirators,  and  imprisoned  in  the  tower.  At 
his  trial,  over  which  Jeffreys  presided,  but  a 
single  living  legal  witness  to  the  conspiracy 
for  an  insurrection,  the  infamous  I/Ord  How- 
ard, conld  be  produced ;  but  garbled  extracts 
from  a  theoretical  work  on  government  in 
mannacript,  which  had  been  found  among  Sid- 
ney's papers,  were  read  in  evidence  agunst 
him.  These,  though  containing  assertions  of 
the  right  of  a  people  to  depose  an  unworthy 
sovereign,  were  unconneotea  by  other  evidence 
with  the  conspiracy  itself ;  under  the  ruling  of 
the  court,  they  were  nevertheless  deemed  suffi- 
cient to  convict  Sidney  met  his  death  "  with 
the  fortitude  of  a  stoic."  His  attainder  was 
reversed  by  the  first  parliament  of  William  and 
Mary.  Hia  "Disoonrses  concerning  Govern- 
ment" were  published  in  1S96,  and  a  fourth 
edition,  with  additions  by  Thomas  Rollis,  in- 
cluding his  "  Apology,"  dated  on  the  day  of 
Ids  death,  and  a  number  of  letters  and  miscel- 
laneous pieces,  in  1772.  His  "Essay  on  Vir- 
tDons  Love  "  was  pnblislwd  in  vol  viii.  of  the 


Somers  collection  of  tracts  (174S).    The  fra^ 
mentsr;  distich, 


which  he  wrol«  in  the  nnivernty  album  at 
Copenhagen,  is  perhaps  the  best  remembered 
exbact  from  hie  writings.  The  r^ort  of  hia 
trial,  after  Jeffreys  bad  struck  ont  whatever 
he  pleased,  was  published  in  166i;  it  is  also 
given  in  "  Howell's  State  Trials."— His  life 
has  been  written  by  George  Wilson  Ueadley 
(Svo,  London,  IBIS),  and  br  U.  Van  Bant- 
voord  (12mo,  New  York,  1861).  Bee  alao  Ar> 
thur  CoUina,  "  Memoirs  of  the  Lives  and  Ac- 
tions of  the  Sidneys,"  prefixed  to  his  "Letters 
and  Memorials  of  Btal«,"  tea.  (2  vols.  foL, 
London,  1740),  and  Blencowe,  "Sydney  Pa- 
pers" (Svo,  1826). 

BIDirET,  or  STtej,  Sir  PbHp,  an  English  ao- 
thor,  bom  at  Penshorst,  Kent,  Nov.  29, 1G64, 
died  in  Amhem,  Holland,  Oct  7,  1686.  His 
father,  a  descendant  of  Sir  William  Sidney, 
chamberMn  to  Henry  II.,  was  in  his  youth 
the  bosom  friend  of  Edward  VI.,  and  during 
the  reign  of  Elizabeth  held  for  many  years  the 
office  of  lord  deputy  of  Ireland.  His  mother 
was  the  eldest  danghter  of  the  ambitioua  and 
unfortunate  John  Dudley,  duke  of  Northnm- 
berland,  end  sister  of  Robert  Dudley,  earl  of 
Leicester.  At  the  age  of  12  Sidney  was  s^t 
to  the  grammar  school  of  Shrewsbury,  and  in 
1669  entered  Christ  Church  college,  Oxford. 
He  subseqneutly  studied  at  Cambridge,  and  at 
both  universities  waa  distinguished  not  less 
for  preeminence  in  manly  exercises  than  io 
mental  accomplishments.  Id  May,  1872,  he 
obtained  a  license  from  the  queen  "  to  go  oat 
of  England  into  parts  beyond  the  seas,"  in  or- 
der to  perfect  his  knowledge  of  the  continen- 
tal tongues.  At  the  court  of  Charles  IX.  ot 
France  he  attracted  the  attention  of  the  king, 
who  appointed  him  gentleman  in  ordinary  of 
his  chamber ;  but  tiie  spectacle  of  the  St 
Bartholomew  massacre  induced  him  to  depart 
abruptly  from  Paris,  and  he  travelled  throng 
Qermany,  Italy,  Hungary,  Poland  (where  he 
took  some  part  in  the  skirmishes  with  the 
Russians),  and  the  Low  Oonntries.  Returning 
to  England  at  the  expiration  of  three  yeara, 
he  at  OQce  took  his  place  among  the  foremost 
of  the  accomplished  Englishmen  of  the  time. 
The  queen  uiowed  him  special  favor,  and 
called  him  "her  Philip,"  In  opposition,  it  is 
supposed,  to  Philip  of  Spain,  her  sister  Msry's 
husband.  In  lfiT6  he  was  nominated  ambas- 
sador to  Vienna,  ostensibly  to  condole  with 
the  emperor  Rndolph  on  the  demise  of  his  fa- 
ther, Maximilian  II.,  bnt  with  the  secret  in- 
strnction  to  cement  an  alliance  of  the  Prot«8- 
tant  states  against  Spain;  a  miasion  which  he 
discharged  suocessfully,  gaining  the  esteem  and 
high  praise  of  the  prince  of  Orange.  He  re- 
turned in  1677,  and  for  the  next  few  years  wu 
employed  in  no  important  public  capacity,  part- 
ly from  his  relootanoe  to  give  up  hie  literarj 
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OMmpfttioiu,  and  partlj,  it  hu  been  soggested, 
tbroagh  (.he  macJunstJons  of  Lord  Burleigh. 
Bat  h«  defended  ■aooeMfnllf  the  oharaoter  of 
bia  father,  irhose  adroinutrBtioii  in  Ireland 
htd.  been  miarepreMuted  bj  enemies  at  court. 
When  admoniaoed  bj  the  qneen,  In  conie- 
qnence  of  a  diapnte  betireen  nimielf  and  the 
earl  of  Oxford,  of  the  difference  in  degree 
between  earls  and  gentlemen,  he  replied  that, 
"  althongh  Oxford  was  a  great  lord  bf  birth, 
alliance,  and  grace,  jet  be  waa  no  lord  over 
bim;  and  therefore  the  difference  of  degrees 
between  freemen  conld  not  challenge  anj  oth- 
er homage  than  preoedenoj'."  Aithoagh  the 
answer  iras  taken  in  good  part  hj  the  qneen, 
ffidnej  deemed  it  pmdent  to  retire  for  a  while 
from  oonrt;  and  while  residing  at  the  seat  of 
hii  aiflter,  the  oonntess  of  Pembroke,  he  wrote 
hia  pastoral  romance  of  "Arcadia,"  which  is 
In  proee,  tnt«rBpersed  with  short  poems.  It 
never  received  the  finishing  toncbea  and  cor- 
rections of  the  anther,  and  was  moreover  left 
bicomplete.  After  circnlating  in  roannscript 
for  several  years,  it  was  pnbliahed  bj  the  conn- 
teM  of  Pembroke  in  16B0;  and  snch  was  its 
popniarity,  that  previous  to  the  middle  of  the 
17th  centiiry  upward  of  ten  editions  bod  ap- 
peared, and  a  French  translation  was  pnb- 
Ushed  in  1S24.  To  this  period  also  probably 
belong  the  "Defence  of  Foesie,"  pnblislied  in 
1696,  and  originally  designed  as  an  answer  to 
the  attacks  of  the  Pnritans,  end  the  seriea  of 
amatory  poetns  entitled  "Astrophel  and  Stella" 
(1561),  which  recount  the  author's  passion  for 
Lady  Bich,  sister  of  Lord  Essex,  to  whom  he 
was  at  one  time  betrothed.  In  the  intervals 
of  his  literary  owmpations  he  participated  in 
eoortly  pageants  ana  jousts,  the  most  conspic- 
nons  of  aU  the  brillisnt  circle  who  snrronnd- 
ed  the  throne;  and  in  1SB8  he  married  the 
daughter  of  Sir  Francis  Walsinghsm,  and  was 
knitted.  Id  16S6  he  was  nominated  governor 
(rfFhiBhing,  and  in  the  latter  part  of  the  year 
q)pfHnted  general  of  hone  under  his  nncie  the 
earl  of  Leicester,  who  waa  sent  with  a  body 
of  English  troops  to  aid  the  I>Qtch  in  their 
wai  of  independence.  Sidney  was  fast  bnild- 
ing  np  a  repntation  as  a  skilful  general  when 
his  career  wsa  bronght  to  an  nntimely  close. 
On  Bept  23,  168S,  a  small  detachment  of  Eng- 
lish troops  under  his  command  Dnexpectedly 
encountered  8,000  Spaniards  who  were  march- 
ing to  the  relief  of  Zntphen,  and  a  desperate 
engagement  was  fought  nnder  the  walls  of  the 
fortress,  in  which  the  enemy  were  signally 
defeated.  Sidney,  seeing  the  Spanish  leader 
going  into  battle  lightly  armed,  was  indnoed 
by  a  chivalric  spirit  of  emnlatiott  to  imitate 
his  example ;  and  after  a  series  of  gallant 
ehargea,  in  which  he  had  a  horse  killed  under 
him,  he  received  a  musket  ball  in  his  left  thigh. 
While  leaving  the  tieN,  "being  thirsty  with 
excess  of  bleeding."  says  Lord  Brooke,  "he 
called  for  drink,  wnich  was  presently  bronght 
him ;  bat  as  be  was  pntting  the  bottle  to  his 
moath,  lie  sftw  a  poor  soldier  carried  along. 
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who  had  eaten  his  last  at  the  same  fesst,  ghast- 
ly casting  np  his  syes  at  the  bottle.  Whidi 
Sir  Philip  perceiving,  took  it  from  his  head 
before  he  drank,  ana  delivered  it  to  the  poor 
man,  with  these  words :  '  Thy  necessity  is 
yet  greater  than  mine.' "  He  lingered  several 
weeks  in  great  sgony,  and  met  his  death  with 
Christian  aerenity,  solacing  even  hia  lost  hours 
with  literary  composition.  His  body  was 
taken  to  London,  and  after  lying  in  state  was 
interred  in  St.  Paul's  cathedral,  Feb.  16,  1G8T; 
and  a  general  moaming,  the  first  on  record  in 
England,  was  observed.  Spenser  has  embalmed 
their  mutual  friendship  in  a  pastoral  ode  en- 
titled "  Astrophel."  Sidney  left  an  only  daugh- 
ter, who  became  fifth  countess  of  Botland,  bat 
died  without  issue;  and  his  name  is  now  rep- 
resented in  the  English  peerage  by  Lord  De 
I'Isle,  a  descendant  of  bii  brother  BoberL 
His  "Complete  Works"  were  published  in  S 
vols.  8vo  rLondon,  1T26),  and  his  "Uiscella- 
neons  Works"  were  edited  with  a  memoir  by 
W.  Gray  (Oxford,  1B89;  reprinted,  Boston, 
I860).  The  latest  edition  of  his  works  te  "  The 
Complete  Poems  of  Sir  Philip  Sidney,"  edited 
by  the  Kev.  A.  Grosart,  In  the  "  Fuller  Wor- 
thies' Library,"  printed  for  prirate  circulation 
(2  vols.,  167S).~Hia  sister  Mart,  conntets  of 
Pembroke  (died  Sept  26,  lS2t),  is  intimately 
connected  with  his  private  history.  He  Joined 
with  her  in  a  translation  of  the  Psalter  "  into 
sundry  kinds  of  verse,"  first  printed  in  London 
in  1823.  She  wrote  an  elegy  on  her  brother, 
a  pastoral  poem  in  prslse  of  Aatr«a  (Eliza- 
beth}, and  a  poem  "  On  our  Saviour's  Passion," 
preserved  in  manuscript  in  the  British  muse- 
um, and  published  in  1862,  besides  translating 
from  tbe  French  the  "Tragedy  of  Antonie." 

SIDOK,  or  turn  (Heb.  lUdon,  fishery;  now 
Saida),  an  ancient  dty  of  Pht^nicia,  on  the 
coast,  28  m,  N.  of  Tyre.  According  to  Jose- 
phua,  it  waa  called  Bidon  after  tbe  first  bom  of 
Canaan,  but  the  name  probably  haa  reference 
to  the  first  occupation  of  its  Inhabitants.  From 
its  antiquity  it  was  termed  tbe  metropolis  of 
Phcenicia.  It  seems  to  havs  been  divided  into 
Great  Stdcn,  on  the  sea,  and  Little  Sidon,  some 
distance  inland.  The  Fhtenicions  as  a  nation 
often  designated  themselves  as  Sidonians,  and 
generally  called  so  by  neighboring  peo- 


(rom  about'  1600  to  1200  B.  0.,  during 
which  time,  as  appears  from  the  Egyptian  in' 
soriptions,  it  was  more  or  less  under  the  su- 
premacy of  Egypt  At  tbe  time  of  the  He- 
brew conquest  of  Palestine,  the  rule  of  Sidon 
extended  over  the  N.  W.  part  of  that  country. 
The  ancient  history  of  the  town  is  in  a  mea- 
sure that  of  the  whole  of  Pbtenicia,  at  least 
until  the  commencement  of  the  supremacy  of 
Tyre.  (See  Phovicia,  and  Tras.)  It  flour- 
i^ed  under  the  Persians,  but  was  destroyed 
in  S61  B.  0.,  as  a  punishment  for  rebelnng 
againat  Artaxerxes  III.  Ocbui.  It  was  theooe- 
forth  a  provincial  capital,  but  retained  its  own 
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local  goTernment  antil  the  time  of  Roman  sd> 

Eremac;.  Chrutianitj  earl;  fonsd  an  aaylnm 
ere  (Acts  xxvii.  8),  and  a  8idonian  bishop  is 
mentioned  as  present  at  the  NicceBn  conncU  of 
825.  On  the  riso  of  Uoslem  power  it  raad- 
ilj  Bobmitted  to  it.  In  1106  it  waa  invested 
bj  the  oTDsadera,  and  in  1110  it  waa  taken 
bj  Baldwin  I.  The  Saracens  captared  it  in 
1187,  bnt  the  Christians  reooTered  it  in  1187. 
Thej  abandoned  it  in  1&91,  and  Snltan  Malek 
Ashraf  ordered  it  to  be  razed.    (Sea  Saida.) 

SDMNIIB  IPOUnun,  GdM  Satas  MadNtv, 
a  Latin  aathor  and  stunt,  bom  probably  in 
Lyons  about  A.  D.  481,  died  at  Olennont  in 
Anvergne,  in  482  or  484.  He  was  a  diligent 
Btadent,  and  early  acqnired  a  high  repatation. 
He  married  a.  daughter  of  Flavias  ATitns,  after- 
ward emperor,  accompanied  him  to  Rome  in 
4SS,  and  pronoonoed  bis  panegyrio  in  vene  be- 
fore the  senate,  for  which  that  bod;  erected  a 
bronze  statae  in  his  honor.  He  was  prefect  of 
Rome  when  Avitns  was  dethroned  by  Hajorion. 
Sidonias  pronoonoed  at  Lyons  a  public  pane- 
gyric on  tue  latter,  by  whom  he  was  created  a 
count  and  sent  to  govern  the  Gallic  province 
of  Aries.  In  467  be  went  to  Rome  as  ambas- 
aador  of  the  Arverni,  delivered  a  panegjrio  on 
the  reigning  emperor  Anthemins,  was  made  a 
patrician,  and  governor  of  the  city  a  second 
time,  and  waa  honored  with  a  second  statue. 
In  473  he  was  elected  bishop  of  Giermont 
(Arvernum),  though  only  a  layman,  accepted 
the  office  relactontly,  fulfilled  its  duties  faith- 
fully, and  Btrenaonsly  opposed  the  spread  of 
Arianism.  He  left  nice  hooka  of  epiaties  of 
considerable  historical  interest,  which,  with  his 
poems  and  panegyrics,  were  published  in  Milan 
in  1498  by  Birroond  fParis,  1614;  republished 
by  Labbe  in  lflG2,  the  best  edition),  and  by 
Migne  in  vol.  Iviii.  of  his  PatrologU  latin«. — 
See  Saint  Sidoiat  Appollinairg  et  ion  riiele, 
by  Ohaii  (2  vols.,  Olermont-Ferrand,  18e7-'8). 

BIIHU,Gidftfc    SeeSTBTis. 

8ID0LD>  L  PhfllppfmiTM,  aOerraantrav- 
oller,  bom  in  Worihurg,  Feb.  IT,  1786,  died  in 
Unnioh,  Oct  18, 186S.  He  stn^ed  medicine, 
natnral  soienoes,  and  geography,  and  in  1822 
went  to  Batavia  as  a  physician  and  naturalist 
in  the  Dutch  service,  and  in  ]838  to  Japan  as 
a  member  of  the  Dutch  embaasy.  In  182S  he 
went  to  Yedo,  and  was  involved  in  difficul- 
ties with  the  Japanese  for  procuring  an  official 
nap  of  their  country.  Finally  acquitted,  he 
returned  to  Enrope  in  1880,  bnt  from  18S9  to 
1SS3  resided  again  in  Japan.  He  published 
Nippon,  Archit  tur  Bttehreibung  von  Japan 
(20  vols.,  Leyden,  1882-'57);  Fauna  Japonlea 
(jointly  with  Temminck  and  others,  1838  et 
Mff.);  Flora  Japoniea  (1S8S  tt  atq!);  Bihli- 
Otkeea  Japoniea  (jointly  with  J,  Hoffmann,  6 
vols.,  I833-'41);  and  several  other  works  on 
Japan.  II,  Kail  TbtttiMt  Enst  vsa,  a  German 
physiologist,  brother  of  the  preceding,  iiorn  in 
Wflrzburg,  Feb.  18,  1804.  After  teaching  in 
ToriouB  places,  he  became  in  18B8  professor  of 
physiolt^,  comparative  anatomy,  and  after- 


ward also  of  zoology,  at  Mnnich.    His  prutdpal 

works  are  Lahrbtich  der  tiergltUhendtn  Anata- 
mie  der  ieirbelloien  l%Ure  (Berlin,  1648 ;  Eng- 
lish translation,  London,  18C4),  and  Beitrdge 
tur  Parihtnogenttii  der  Artkropoden  (1871), 

8RDMX  1>  A  W.  government  of  Russia,  in 
the  kingdom  of  Poland,  bordering  on  the  gov- 
ernments of  LomEB,  Warsaw,  Radom,  Lublin, 
Volhynia,  and  Grodno ;  area,  6,684  sq.  m. ; 
pop.  in  18T8,  648,392.  It  is  level  and  fertile. 
The  chief  river  is  the  Bug,  which  forms  the 
£.  and  K.  £.  frontier.  The  principal  towns 
are  Siedlce,  Uiendzyrzeoz,  and  Wlodawo.    The 


andent  Polish  territory  of  the  same 
name,  however,  lay  mainly  between  the  mid- 
dle Bug  and  the  Niemen.  IL  A  town,  capital 
of  the  govemmoit,  61  m.  E.  S.  E.  of  Waraaw, 
with  winch  it  is  connected  by  rail ;  pop.  in 
1867,  10,013.  It  has  a  fine  palace  and  town 
hall,  distilleries,  sugar  refineries,  and  mann- 
factories  of  agricultural  implements.  Doring 
the  wars  between  the  Russiaua  and  Folea  it 
was  repeatedly  taken  and  retaken. 

SIEGE  (Fr.  »iige,  seat),  a  protracted  military 
attack  upon  a  fortified  place.  Such  a  place 
may  sometimes  be  taken  by  throwing  in  heavy 
projectiles,  explosive  shells,  incendiary  balla, 
&a  ;  or  by  completely  surrounding  it,  prevent- 
ing reception  of  supplies,  the  defenders  may  be 
compelled  to  surrender ;  or,  advancing  by  reg- 
ular approach^  the  besiegers  may  breach  the 
walls,  and  carry  the  place  by  assanlt.  The 
first  ts  called  a  bombardmeut,  the  second  « 
blockade,  and  the  third  a  siege,  which  term  is 
often  also  applied  to  the  other  two.  In  a  strict 
sense,  the  term  si^^  signifies  the  process  of 
advancing  toward  a  fortified  place  under  cover 
of  earth  thrown  up  from  trenches,  silencinK 
the  fire  from  the  work  by  a  superior  one,  and 
breaching  the  ramparts,  compelling  a  surren- 
der or  carrying  the  place  by  essanlt.  Siegei 
are  divided  into  ancient  and  modem,  or  those 
carried  on  before  and  after  the  appticatioo 
of  gnnpowder  to  miUtary  pnmoses. — Ancient 
Siege*.  The  ancients  fortified  a  place  by  snr- 
ronnding  it  with  a  wall  of  brick  or  stone,  form- 
ing a  continuous  line  around  the  city  or  town, 
high  enough  to  render  escalade  difficult,  and 
thick  enough  to  offer  considerable  resistance 
to  the  battering  ram.  Sometimes  there  were 
two  and  even  three  of  these  walls,  often  con- 
nected by  others  to  give  them  greater  solidity. 
Outside  of  the  wall  was  a  ditch,  always  filled 
with  water  if  circnni  stances  permitted.  The 
inhabitants  were  the  defenders ;  and  as  their 
lives,  liberty,  and  property  were  involved,  the 
resistance  in  ancient  sieges  was  more  obsti- 
nate and  persevering  than  that  nsnally  made 
in  modem  times.  The  modes  of  attadc  were 
by  surprise,  aided  by  treason  or  particular 
knowledge  of  unguarded  points ;  by  escalade, 
having  surprised  the  place;  by  escalade  in  an 
saaault,  having  outnumbered  and  overpowered 
the  defenders ;  by  blockade,  having  deprived 
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dtom  of  nippBea ;  and  hj  regnlar  riege  opera- 
tiotiM.  When  the  uege  wemed  likdf  to  last 
some  time,  the  anoieiitg  were  in  the  habit,  if 
the;  expected  sorties  from  the  place  or  an  at- 
tempt to  Teliere  it  from  without,  of  securing 
their  pomtion  hj  a  double  line  of  works,  of 
oiroamvallation  and  conntervsllation.  These 
were  senerallj  oontinuoas  lines  oonstmcted 
of  earUi,  wood,  and  sometimes  of  mosonrf, 
danked  hj  towers.  Anno^inff  the  besieged 
with  mUailes  thrown  from  all  the  artiUer; 
known  in  that  day,  the;  pnahed  forward  cov- 
ered approashes  on  the  points  of  attack.  These 
were  wooden  frames,  7  ft.  high,  8  ft.  wide, 
and  IS  ft.  lonft,  mounted  on  wheels,  with  a 
roof  strong  enongh  to  resist  the  projectiles 
tiiTown  b;  the  besieged.  Tbej  were  oorered 
with  raw  hides  or  turf,  or  protected  hj  other 
expedients  from  being  set  on  fire.  The  ditch 
when  reached  was  filled  with  earth,  logs,  and 
atones,  npon  wliioh  the  battering  ram  could 
be  placed  in  position  to  breach  the  wall 


a  deaoent  i 


made  into  it  for  the 


purpose 


of  nndermining  the  wall.  The  hattenng 
waa  ordioarilj  placed  in  the  lower  story  of  a 
tower  and  suspended  bj  chains  or  other  mech- 
anicm.  The  tower  was  high  enongh  to  com- 
mand those  of  the  place,  and  was  filled  with 
armed  men,  who  drove  the  defenders  away 
from  that  part  of  the  wall  in  its  front.  They 
were  frequently  aided  by  other  towers  poshed 
along  on  the  ground  or  on  inclined  planes. 
The  besieged,  besides  shooting  lighted  arrows 
and  throwing  incendiary  compoaitionH  against 
the  approaches,  made  sortiea,  which  were  nsn- 
bUj  bloody  in  their  reenlts,  for  want  of  cov- 
ered way»  or  other  eiterior  works  beyond  the 
ditoh.  The  battering  ram  being  in  position, 
the  berimed  saipended  beams  of  wood,  stuffed 
eontrivance*  like  huge  mattresses,  and  other 
dericea,  between  the  head  of  the  ram  and  the 
wan,  to  deaden  its  blows.  They  sometimes 
used  machines  on  the  principle  of  the  crone, 
by  means  of  which  they  canght  the  head  of 
the  ram,  or  even  the  wnole  engine,  and  lifted 
it  from  the  gromid  or  overturned  it.  Arohi- 
medea  devised  snch  maohinea  for  the  defence 
of  Syracuse  when  it  wa»  besieged  by  the 
Bomans,  in  314-219  B.  0.  The  wall  being 
breached  by  the  ram,  or  thrown  down  by  nn- 
demitning,  preparations  were  made  to  assanlt 
tb«  place  throngb  the  opening.  Often,  while 
the  Maiegers  were  engsged  in  removing  the 
raina  from  the  breaches,  bo  that  an  assanlt 
eoold  be  made,  the  besieged  were  building  a 
new  wall  in  rear  of  the  bresch  enclosing  the 
part  attacked,  and  the  whole  operation  of 
moving  forward  the  battering  rams  and  breach- 
ing the  walJ  had  to  be  renewed.  The  surren- 
der or  capture  was  generally  dne  to  the  ex- 
hausted condition  of  the  besieged,  rather  than 
to  the  aasaalts.  It  was  the  custom  for  the 
besieging  army  to  demand  a  surrender  before 
Ibay  began  the  siege;  and  uauslly  the  besieged 
offered  to  capitulate  bdore  the  final  assanlt 
wic  made,  as  a  hopeleai  resiatance  ent^ed 
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death  or  slavery  on  aH  the  defenders.  Even 
in  modem  times  the  lives  of  the  garrison  are 

jeoparded  if  the  besieged  delay  making  terms 
until  the  final  assanlt  is  sncoesafnl. — TranH- 
tum  Period.  The  introdnotioD  of  gunpowder 
in  military  operations  led  to  the  substitution 
of  earthen  trenches  for  the  wooden  covers  and 
other  ancient  expedients,  and  also  replaced  the 
battering  ram  by  heavy  cannon.  In  this  pe- 
riod, owing  to  the  impeifection  of  the  artil- 
lery, the  want  of  connection  between  the  ap- 
proaches, and  other  deficiencies  in  the  mea- 
sures of  attack,  the  besieged  were  often  able 
to  make  a  vigorous  and  prolonged  defence, 
and  ueges  became  the  most  important  military 
operations  of  the  time.  Before  1T41  there 
were  more  sieges  than  battles;  from  1741  to 
1783  the  proportion  was  6T  sieges  to  100  bat- 
tles ;  during  the  French  revolution  the  propor- 
tion was  about  26  to  100 ;  and  during  the  first 
empire  there  were  only  16  sieges  to  100  bat- 
tles. In  recent  wars  these  proportions  have 
still  further  diminished.  But  the  necessity  for 
sieves  still  exists,  and  the  rules  and  practice 
of  taking  a  fortified  jtlace  still  hold  a  promi- 
nent position  in  the  military  art.  The  present 
method  of  attacking  a  fortified  place  by  re^- 
lar  approaches  Is  practically  that  oi^anizad  oy 
Vauban.  Previous  to  his  time,  the  middle  of 
the  17th  century,  although  many  sieges  had 
terminated  sucoessfnily,  there  was  no  uniform 
system  in  the  modes  of  attack.  Yauban  is 
especially  credited  with  the  invention  of  rico- 
chet firing,  the  concentration  of  enfilading 
batteries,  and  the  systeniatio  arrangement  of 
the  parallels. — Modem  Siege*.  Let  it  be  sup- 
posed that  siege  operations  are  to  be  conducted 
against  a  fortified  place  immediately  upon  the 
theatre  of  war.  As  the  operations  agunst  a 
place  fortified  by  any  of  the  modem  systems 
are  governed  by  the  same  general  conditions, 
and  are  practically  the  same  until  the  besieg- 
ere  reacli  the  counterscarp  of  the  ditch,  the 
methods  used  will  be  fully  explained  by  con- 
sidering the  mode  of  conducting  an  attack  on 
a  plsoe  fortified  by  the  bastioned  system,  ^See 
FoBTiFicATioK.)  To  simplify  the  explanation, 
it  is  supposed  that  the  front  to  be  attacked 
has  the  usual  outworks  and  occupies  a  hori- 
zontal site,  and  that  the  cannon  nsed  by  both 
the  besiegers  and  besieged  are  the  ordinary 
smooth-bore  siege  artillery.  Irregularity  of 
site  and  the  use  of  heavier  cahbre  or  rifled 
cannon  will  only  have  the  effect  of  increaring 
cert^n  distances  and  adding  to  the  difBculties 
of  the  uege,  vrithout  affecting  the  principles 
common  to  them  all.  As  the  scarp  walls  are 
hidden  from  the  besiegers'  view  by  masks  of 
earth,  the  object  of  the  dege  works  is  to  reach, 
under  cover,  positions  where  openings  in  the 
walls  con  be  made  either  by  oreacMng  bat- 
teries or  mines;  and  under  the  shelter  of  these 
approaches  troops  can  be  brought  up  to  make 
asaanlta  through  the  openings.  In  this  front, 
in  order  to  make  a  breach  in  the  scarp  by 
artillery  fire  that  will  be  practicable  for  the 
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taaaolting  ootnmn,  the  cannon  mnrt  be  pl&oed 
on  the  oreat  of  the  oorered  waf ,  and  to  make 
it  aooeaaible  a  descent  into  and  passage  of  the 
ditch  are  necessary.  If  it  is  proposed  to  make 
an  opening  by  mining,  all  the  preliminary  ope- 
rations as  far  as  the  glaois  of  the  work  ore 
Identical.  Tf  the  main  work  has  outworks 
from  which  a  reverse  Are  can  he  had  on  that 
part  of  the  cOTered  way  where  the  breaching 
batteries  are  to  be  placed,  they  must  first  be 
taken.  The  aocompsnying  plan  will  aid  in 
explaining  practical  siege  operations.  The  at- 
tack is  made  on  bastion  A,  and  as  the  adja- 
cent demilnnes  D,  D,  those  on  the  right  and 
left  of  A,  place  the  covered  way  of  this  point 


vent  IngreM  and  egress,  the  otlier  those  re- 
quired to  gain  posseanon  of  the  plaoe;  bat  for 
convenience  they  are  ordinarily  classed  into 

three  parts,  called  the  first,  second,  and  third 
periods.  The  first  period  comprises  the  in- 
vestmant  and  the  encampment  of  the  besieging 
army  around  the  place ;  the  second,  all  the 
works  from  the  opening  of  the  trenches  until 
the  completion  of  the  third  parallel;  and  the 
third,  all  snbsei^uent  raeaanres  until  the  place 
ia  token,  The  mvestment  is  performed  by  de- 
taching a  strong  corps,  who,  moving  quickly 
and  seoretly,  suddenly  surround  the  place, 
of  approach,  cat  off  all  o 


mnnioations,  and  s 


>r  rafnUr  Approulisa  igidiist  *  Fnut  of  Attack. 

~    ">8m«on«  of  (rtnt  of  attack.    1 
d  uooltd  puiDdt.     K.  S,  I 


A.  Point  at  ittKk.    B.  iiOvxat  butJon.    D.  DubIIdd 

dvmlluiio.    K.  r.  TnmoS  eooiwctliie  flr«  and  asooltd  paralldl.     K,  K.  l>oml-p«KUsli. 

I;:-™  "'^..^."Srlf^-F'Jl.T^t*'  °^^  '"^  "'  ^    was  revived  in  th« 


everything  that  may 
be  of  service  to  Oie 
defence.  The  main 
army  follows  and  in- 
trenches  in  positions 
aronnd  the  place  out- 
side of  cannon  range. 
The  intrenchments 
ordinarily  form  two 
lines,  between  which 
the  besieging  army 
places  its  camps, 
and  are  called  lines 
of  oironmvallation 
and  countervalla- 
tion.  Tbey  may  be 
cootinuoas  or  vritb 
intervals,  the  ent- 
er line  being  used 
to  prevent  succors, 
and  the  inner  to  re- 
sist the  attacks  <rf 
the  garrison.  This 
method  of  constmot- 
ing  lines  and  enclo- 
sing the  army  be- 
tween tbem  was 
nsed  by  the  an- 
cients, and  tell  into 
disose  daring  the 
middle     ages. 


t.  Section  itwirbii  Blopa*  lod  IHidsibIoiu  of  PraUlB 

A  bulkm  awnapomUiw  to  B,  demlliinH  to  0  and  Tl. 

an  f  uppOMd  to  bo  Indlcitod  and 

in  a  reentrant  angle,  these  demitnnes  most  be 
taken  before  the  bastion  can  be  breached. 
This  bastion  and  the  adjacent  demilnnes  with 
their  outworks  must  be  taken  by  breach  or 
assaolt,  and  the  fire  from  the  collateral  do- 
milnne  0  and  bastion  B  shown  in  the  plan, 
and  the  corresponding  ones  on  the  left  not 
shown,  mnst  be  kept  under  by  opposing  bat^ 
teries  during  these  eperations,  to  enable  the 
besiegers  to  carry  on  their  work  suocessf  ally. 
Approaches  are  made  on  the  three  salients, 
A,  D,  D,  and  these  connected  by  parallels 
to  hold  large  bodies  of  troops  to  protect  the 
workmen  and  repel  sorties.  The  siege  opera- 
tions may  be  divided  into  two  general  parts, 
one  including  all  the  measures  taken  to  pre- 


parllld. 
r  Appnadi  br  dniple  nwHlL 
od  approaehof 


leth  century  by  the 
princes    of   Nassan, 
(iirni  ao~wlioS'a^'t~rfattKi~.  '    and  has  been  prac- 

tised more  or  less 
ever  since.  These  lines  not  only  enable  the 
besieging  army  to  repulse  detachments  that 
try  to  reenforoe  the  place,  but  are  also  useful 
where  the  besieging  army  is  forced  to  take  np 
weak  positions  to  complete  the  investment. 
The  strength  of  the  besieged  work,  the  nature 
of  the  ground,  and  the  facilities  for  transport- 
ing troops  and  supplies  from  the  depots  are 
governing  considerations  in  selecting  the  front 
of  attack.  Salients  are  usually  the  wenjtest 
points  of  a  fortification ;  low,  marshy  soil  and 
rocky  ground  present  the  greatest  difficnltiea 
in  oonstraoting  siege  works. — The  second  pe- 
riod begins  with  tbe  opening  of  the  trencbee, 
which  is  done  by  digging  a  ditch  or  trench, 
between  600  and  700  yards  from  the  most 
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adruMed  point  of  the  fortifloatioii,  from  8  to 
4  ft,  d«ep  wad  10  to  13  jtiia  wide,  and  throw- 
ing np  the  earth  in  ui«  form  of  a  parapet 
on  the  Bide  toward  the  work.  Thia  trench 
and  all  nmiiar  ones  are  constractod  according 
to  the  general  rales  for  throwing  np  field 
works ;  that  is,  they  most  afford  a  shelter  from 
the  enemy's  fire,  and  permit  thoM  oc«apjing 
them  to  use  their  arms  with  effect.  The  trench 
is  extended  far  enoogh  on  each  side  of  the 
point  of  attack  to  embrace  all  the  positions 
required  (or  batteriea  to  keep  down  the  flre  of 
the  oollateral  works.  From  its  heing  parallel 
to  or  concentrio  with  a  line  ooaneotmg  the 
moat  aalient  points  of  the  work,  it  is  called  the 
first  paralleL  At  thia  distance,  the  fire  of  the 
btoic^ed  apon  the  workmen  in  the  obsonritj 
of  twilight  and  darknew  will  not  be  tronble- 
•ome;  bat  the  distance  will  be  materially  af- 
fected by  irr^olarity  of  site  and  the  sice 
and  kind  of  cannon  used.  At  Bebaatopol  in 
18M  the  French  establiabed  their  first  paral- 
lels, one  at  nearly  1,000  and  the  other  at  1,600 
yards,  and  the  Eii^sh  at  1,800  yards,  from 
the  defences  in  their  front.  At  Fort  Wag- 
ner, Charleston  harbor,  in  1868,  Gen.  Gill- 
more  opened  his  first  parallel  at  1,360  yards 
from  the  works.  Accidents  of  the  grontuf  may 
enable  the  besieger  to  plane  it  mach  closer. 
Communications  are  opened  from  the  parallel 
to  the  depots  in  the  rear,  by  tranches  of  the 
same  general  form,  so  arranged  as  to  avoid  an 
rafilading  fire  from  the  fortificotionB.  As  the 
bedegers  desire  to  get  as  near  as  they  can  to 
the  point  of  attack  with  as  little  sacrifice  of 
life  aa  possible,  they  make  their  advances  by 
means  of  trenchee  similar  in  form  to  the  par- 
allel. These  are  pushed  forward  toward  the 
point  of  attack,  running  in  zigzag  directions, 
oroasingBnd  recroaaing  the  lines  of  the  capitals 
of  the  salients,  and  avoiding  enfilading  fires 
from  any  point  of  the  defences  within  cannon 
range.  The  ^proaohes,  called  by  many  wri- 
ters bojfoiuis  or  branches,  are  as  a  general  role 
not  longer  than  100  yards,  and,  starUng  at  the 
first  parallel  with  a  front  of  60  yards,  are  nar- 
rowed to  80  yards  at  the  third  parallel.  In 
thta  position  tdong  the  capitals  of  the  aalients, 
tbey  are  lesa  In  the  way  and  less  exposed. 
These  are  shown  in  the  plan,  one  to  each 
salient,  or  three  in  this  particnlar  case,  bnC 
tiiere  should  be  more  if  the  circnmstances  re- 
qnire  them.  When  advanced  not  qnite  half 
way  between  the  first  parallel  and  the  fortifi- 
cation, they  are  connected  by  a  second  parallel, 
whitdi  in  all  essential  partiealars  except  in  ex- 
toit  is  like  the  first.  Being  oonstmcted  within 
desb^ctive  range  of  ease  shot,  the  flying  sap 
is  nsed  instead  of  the  simple  trench,  as  more 
speedy  cover  for  the  workmen  is  obtcdned 
by  it,  and  differs  from  it  only  in  having  the 
interior  slope  revetted  with  gabions.  Being 
nearer  to  tne  first  parallel  than  to  the  forti- 
fication, it  is  protected  from  sorties  mode 
against  it  in  its  nnfinished  condition,  and  ita 
<£ject  ii  to  protect  the  approaches  aa  they  are 


poshed  forward  from  it  Tanban  prescribes 
thai  there  shall  be  at  least  three  of  these  par- 
allels. They  serve  as  places  of  arms  in  wni4^ 
troops  are  stationed  to  protect  the  workmen 
and  to  resist  sorties,  as  communications  be- 
tween the  approaches,  and  to  keep  these  tree 
for  the  workmen  and  clear  of  troops.  Only 
three,  and  the  demi-parallels  E,  E,  are  shown 
in  the  plan,  hot  there  are  often  many  more. 
At  Sobastopoi  the  French  constructed  sev- 
en, and  at  Fort  Wagner  Gen.  Gilhnore  nsed 
five.  Whatever  the  nnmber,  they  shoold  be 
placed  in  good  tactical  relations  with  each 
other,  not  so  for  in  advance  that  the  Iroc^a 
occupying  the  one  in  the  rear  cannot  come  to 
their  sopport  before  they  are  reached  by  a 
sortie  from  the  fortification.  The  besiegers 
place  in  front  of  the  second  parallel  mortar, 
ricochet,  and  counter  batteries,  which,  firing 
apon  the  work,  break  down  the  palisades,  dis- 
mount the  guns,  and  drive  away  the  defenders. 
The  nse  of  rified  guns  will  cause  these  batteries 
to  be  placed  further  away  from  the  work  than 
ia  here  represented,  probably  from  2,000  to 
8,000  yards,  in  which  case  they  should  be  en- 
closed in  small  works  with  a  sufficient  number 
of  men  in  each  to  defend  them.  From  the 
neamees  to  the  work,  the  advance  from  the 
second  parallel  can  only  be  made  by  means  of 
saps.  These  are  the  fiying,  single  or  full,  the 
doable  and  half- double  saps,  according  to  the 
direction  and  amount  of  fire  to  which  the  ap- 
proach is  exposed,  and  are  constructed  by  en- 
gineer soldiers  called  sappers.  When  the  foot 
of  the  glans  is  reached,  from  60  to  80  yarda 
from  the  salient,  the  third  parallel  is  con- 
Btracted,  demi-parallels  which  are  long  enough 
to  contain  troops  to  protect  the  workmen,  and 
short  enough  not  to  hinder  the  fire  from  the 
batteries,  having  beea  made  between  it  and 
the  second  parallel.  The  second  period  ends 
with  the  construction  of  the  third  parallel. — 
Thus  far  the  advance  and  progress  of  the  siege 
have  been  made  without  any  great  degree  of 
difBcnlty  or  danger.  This  is  now  changed,  and 
if  the  defence  is  vigorous  future  progress  most 
be  made  under  a  mnrderoos  fire  from  the  be- 
sieged, accompanied  by  many  difficulties  in  the 
conatruction  of  the  necessary  works  for  pro- 
tection. The  advance  on  the  nearest  point  of 
the  covered  way  from  the  third  parallel  ia  by 
assault  or  by  regular  approach.  The  former 
is  more  rapid  and  more  briiliant,  but  is  seldom 
succeasfui,  and  oaght  never  to  succeed  if  the 
besieged  are  not  entirely  exhausted  and  make 
even  an  ordinary  resistance.  It  has  been  shown 
in  recent  wars  that  a  single  trench,  defended 
by  two  ranks  of  infantry  armed  with  the  im- 
proved weapons  of  the  present  day,  is  almost 
unassailable  by  main  force.  In  an  attack  by 
two  divisions  of  infantry  on  a  continuous 
trench  before  Petersburg,  Vs.,  defended  by  a 
single  line  of  infantry,  the  nmnber  of  the  at- 
tacking force  killed  exceeded  the  total  etFective 
strengUi  of  the  defenders.  If  it  be  decided  to 
make  the  aassnlt,  the  third  parallel  is  arranged 
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with  steps  on  the  inner  aide  to  allow  a  detach- 
ment of  picked  men  to  sallj  oot  at  a  given  8ig~ 
nal  with  a  front  eqnal  to  that  of  the  oaasnlting 
column.  Thef  are  preceded  by  engineer  offi- 
aara,  who  mark  oat  the  lines  for  a  trenoh  four 
or  five  jards  front  the  oreat  of  the  glacia,  and 
extandiitg  aroond  the  aalient  place  of  arms, 
and  are  followed  hj  a  detaohmeDt  of  enf^eer 
troops  to  ooDstroot  it.  When  everything  is 
in  readiness,  all  the  batteriea  open  flre  on  the 
place.  At  a  given  signal  thej  cease,  and  the 
column  of  assault  rashes  forward  and  tabes 
possession  of  the  covered  way.  The  engineera 
immediately  make  the  sap,  into  which  the 
troops  retire  i(  suocesBful,  and  afterward  con- 
nect it  by  saiCable  communications  with  the 
third  parallel  The  eieoution  of  this  trench 
aronnd  the  salient  place  of  arms  is  oalled  crown- 
ing the  covered  way.  In  1709,  at  the  siege  of 
Lille,  the  covered  ways  of  two  of  the  salients 
of  the  front  of  attack  were  crowned  by  assault. 
The  attack  was  made  at  nightfall  by  10,450 
men,  not  oonnting  the  troops  in  the  trenoh- 
es;  they  lost  2,000  killed  and  4,000  woanded. 
The  best  engineering  anthorities  are  opposed 
to  an  aasanlt  except  in  ease  of  argent  necessity, 
when  a  day  gained  may  decide  tiie  fate  of  the 
besiegers  Uiemselvea,  or  the  time  saved  by  it 
compensates  for  the  immense  loss  of  life  that 
most  aoaompany  it.  If  the  advance  is  to  be 
made  by  regular  approaches,. they  are  started 
from  the  third  parallel  by  aapa,  which  when 
within  80  yards  of  the  salient  are  spread  out 
in  a  circular  form  to  enolose  it,  and  high 
monads  of  earth,  oalled  trench  cavaliers,  are 
thrown  np,  by  which  a  command  over  the 
covered  way  is  obtained.  Protected  hy  them, 
the  engineers  adranoe  their  saps  to  the  salients 


the  ease  when  the  assaolt  was  made.  As  soon 
as  this  is  done,  they  proceed  to  establish  ooan- 
ter  and  breaching  batteries  to  fire  against  the 
demilane  and  bastion.  The  former  are  placed 
aronnd  the  salients  so  as  to  fire  in  the  direction 
of  the  ditches  against  the  portion  of  the  work 
bv  which  they  are  swept,  while  the  latter  are 
placed  near  the  counter  batteries  and  nearly 
opposite  to  the  paints  where  the  breaches  ore 
to  be  made.  Undergronnd  galleries  are  also 
caaatructed,  hy  means  of  which  a  descent  into 
the  ditch  can  be  eSeoted.  A  breach  is  con- 
sidered practicable  for  aasanlt  when  the  in- 
terior of  the  work  is  exposed  for  a  width  eqnal 
to  the  front  of  the  oolnmn  of  attack  and  the 
debris  forms  a  slope  of  eaay  ascent.    If  breaches 


umnltaneoasly.  The  breach  in  the  demilune 
will  be  carried  hy  assanlt  or  by  regular  ap- 
proach, and  in  all  essential  things  there  will  be 
no  difference  in  the  mode  of  taking  it  from  that 
described  for  the  covered  way.  As  soon  as  the 
breach  is  gained,  it  is  crowned,  or  a  lodgment 
made  by  endroUng  it  with  a  trench  in  which 
troops  are  placed  to  preveat  the  besieged  from 


regaining  possession  of  the  work.  The  demi> 
tune  being  taken,  advances  are  made  agunet 
the  reentrant  places  of  arms  and  salient  of  the 
covered  way  of  the  basdon,  if  they  have  not 
already  been  crowned.  Other  batteries  are 
established  against  the  faces  and  flanks  of  the 
bastion,  and  operations  similar  to  those  already 
described  are  carried  on  against  the  main  work. 
A  capitulation  will  ordinarily  follow  the  crown- 
ing of  the  breach  in  the  bastion,  unless  there 
are  interior  retrenchmeDta,  in  which  case  the 
same  method  of  attack  wilt  be  followed  nntil 
there  is  no  longer  any  defence  between  the 
besi^er  and  besieged.  The  breaches  are  sup- 
posed to  have  been  made  hy  battering  the  nun- 
parts  with  artillery  fire.  The  other  method  ia 
by  means  of  mines,  which  are  rarely  used  be- 
cause of  the  slowness  of  the  operation  and  the 
uncertainty  of  the  result.  The  explosion  of 
the  mine  gives  no  practicable  slope  for  the  nse 
of  the  aseanltiag  column,  and  this  must  be 
made  by  workmen  before  it  can  be  used,  which 
is  very  diffioalt  and  dangerous.  To  renst  the 
approach  o(  the  besiegers,  the  defence  make 
nse  of  mines ;  to  destroy  these,  and  to  advance 
their  works,  the  besiegers  also  employ  them. 
They  will  be  most  largely  used  between  the 
third  pandlel  and  the  maim  work.  The  passage 
of  the  ditch  is  a  difficult  and  dangerous  opera- 
tion, rendered  doubly  so  when  the  besieged 
have  a  wet  ditch,  or  can  make  use  of  water  in 
their  defence.  In  an  actual  Mege,  a  daily  rec- 
ord is  made  by  the  engineers  of  the  amoont 
of  work  done  and  the  time  required,  which 
is  transmitted  to  headquarters  and  preserved. 
By  oomp^Bona  of  these  records  and  the  re- 
B<dt«  obtained  in  engineering  schools,  the  time 
necessary  to  complete  all  these  works  has 
been  calculated.  This  time  has  been  used  in 
comparing  the  relative  value  of  different  sys- 
tems or  methods  of  fortification,  hy  submitlii^ 
them  to  a  flctitioas  siege.    It  is  of  no  valae  in 

Eractioe,  for  the  duration  of  ueges  depends  on 
iws  which  no  method  of  calculation  can  de- 
termine. In  order  that  the  besiegers  should 
be  suQoeasfnl,  their  nnmbere  and  their  arma- 
ment should  be  in  excess  of  those  brought  to 
resist  them,  and  no  fixed  rules  can  be  stated 
for  thia  excess.  As  a  general  rale,  aapponng 
the  investment  to  be  complete,  the  besi^ers 
shonld  he  about  six  times  as  numerous  as  the 
besieged,  and  sboald  be  kept  so  by  sending 
the  wounded  and  Nck  to  the  rear  and  replacing 
them  by  freah  troops.  As  the  defence  have 
not  this  resonrce,  their  numbers  constantly 
dwindle  nntil  they  are  exhauated  or  overpow- 
ered.— Among  the  most  celebrated  sieges  in 
history  are  those  of  Babylon,  Tyre,  Syracuse, 
Oarthage,  Nnmantia,  and  Jerusalem  in  ancient 
times,  and  of  Ooostantinople,  Antwerp,  Ber- 
gen-op-Zoom,  BtraJsund,  Oandia,  Lille.  Bnda, 
Schweidnitz,  Saragosea,  Sehastopol,  Vickshurg, 
Strasburg,  Uetz,  and  Paris  since  tiie  introduo- 
tion  of  gunpowder. 

BRCElf,  a  town  of  PmssiB,  in  the  province 
of  Westphalia,  on  the  Sieg,  87  m.  6.  of  Anu- 
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the  tamuag  and  leather  indnstr?  ot 
Westphalia,  and  has  large  mannfactoriei  of 
iron  and  steel  vrare,  and  of  linen,  cotton,  and 
woollea  goods.  It  is  rapidtj  increasing  in 
populatioii.     Rnbeni  was  born  here. 

SffiGBT,  Kaii  AigMl,  a  German  painter,  bom 
in  Nenwied  in  1S20.  Be  stndied  at  DOaael- 
doil  under  Hildabrandt  from  I88T  to  1941, 
and  antMeqnentlj  at  the  aoademr  till  1S46, 
naveUed  in  Tariooa  oonntriea,  and  In  ISCl  be- 
came a  professor  of  punting  at  DOaaeldorf. 
He  excels  in  genre  plotores.  His  recent  irorks 
include  "Dinner  Boor,"  "A  Welcome  Pause," 
"  Sundaj'  Mombg,"  and  "  A  Lay  Brother  du- 
tribuling  Alma." 

BlEnOIB.  L  fiHt  Wmor,  a  German  inven- 
tor, bom  at  Lenthe,  near  Hanover,  Dea  IS, 
181S.  He  entered  the  Fnuaian  armj  in  1884, 
became  an  BrtiUer^  officer  in  1888,  bnsied  him- 
self with  researches  in  electro-metallurgy,  and 
took  out  in  1641  a  patent  for  electro- plating 
ud  gilding.  From  1S44  he  had  charge  of  the 
ffovemment  artillery  works  at  Berlin,  and  also 
devoted  himself  to  perfeotiDg  the  electric  tele- 
gr^h.  In  1848  he  laid  at  Kiel  the  first  sab- 
marine  mines  exploded  bj  eleotridty.  In  1849 
he  left  the  army  and  founded  in  Berlin  the 
telegraph-bnilding  ertabliabment  of  Siemens 
and  Halske.  Among  the  more  important  of 
Siemena's  inventiona  are:  the  method  of  de- 
termining the  poution  of  injnries  in  subter- 
ranean uid  sabmarine  lines ;  of  examining  in- 
mlated  wires;  of  charging  anbterraneoua  and 
sabmarine  oonductora,  in  order  to  leasen  the 
distarbing  influences  of  induced  currents  In 
tlte  eables.  IL  Kari  "WWkM,  brother  of  the 
preceding,  bom  at  Lenthe,  April  4,  I6S8.  He 
studied  at  Oottingen,  entered  the  Stolbei^  ma- 
chine worka,  and  in  1848  settled  in  London 
M  a  einl  engineer.  In  1808  be  ondertook 
the  management  of  a  Loodoa  branch  of  the 
firm  of  Siemens  and  Halake  of  which  he  had 
become  a  partner.  With  bis  brother  Werner 
he  carried  on  inveatigadons  in  electro-magnet- 
ism, and  several  important  improvements  in 
tiie  mannfactnre  of  submarine  cables  and  the 
mode  of  insolatiDg  with  caootohoue  were  made 
hj  them  jointly.  Agisted  by  his  yoanger 
brother  Friedrich  (bom  Bee.  8,  1820),  he  insti- 
tnted  in  1846  experiments  looking  to  the  dis- 
covery of  a  more  perfect  combnation  of  fuel. 
The  result  was  the  regenerating  gas  furnace. 
(See  FuRirAOB,  vol.  vii.,  p.  648.)  In  perfecting 
tids  invention  all  the  brothers  took  part,  al- 
thongh  the  chief  merit  belooga  to  wilhelm. 
In  18(19  the  Siemens  steel  wor^  were  erected 
at  Landore  in  Wales,  in  which  nearly  1,000 
tons  of  oast  steel  are  prodnoed  weekly,  partly 
by  the  Siemens  method  directly  from  Uie  ore, 
and  partly  from  oast  and  wrought  iron.  Oth- 
er inventions  of  Wilhelm  Siemens  ere :  the 
Irathometer,  a  hydroetatio  inatmment  for  mea- 
saring  depths  at  sea;  the  hydraulic  brake  to 
prevent  the  recoil  of  artillery  on  ships  of  war; 
a  pyrometer  (see  Ptbomktu),  &c.  Be  has 
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published  dissertatdcMU  "On  a  Regenerative 
Condenser"  (1800);  "On  the  Oonversioo  of 
Heat  into  Mecbajiioal  Effects"  (1858);  "On 
a  RegeneratJTe  Steam  f^ngine "  (1SG6) ;  and 
"  On  tbe  Increase  of  Electrical  Reaistaiice  in 
Conductors  with  Rise  of  Tcmperatnre,  and  its 
Application  to  the  Measure  of  ordinary  and 
FumaoB  Temperatures"  (1871). 

SIMA,  or  nhais  I.  A  central  province  of 
Italy,  in  Tuscany,  bordering  on  Florence,  Arez- 
zo,  Pemgia,  Rome,  Grosseto,  and  Pisa;  area, 
l,46fi  sq.  m. ;  pop.  in  1872,  206,446.  It  is 
watered  by  the  Ombrone,  Orcta,  and  other 
rivers.  The  N.  £.  portion  is  very  monntain- 
ouB.  There  are  several  lakes.  A  portion  of 
the  soil  is  fertile,  producing  wheat,  olive  oil, 
and  wine;  a  larger  portion  comprises  forests, 
prairies,  and  pasture  grounds;  mnch  of  it  is 
uncultivated.  Cattle  raising  is  a  ohief  occu- 
pation. It  comprises  the  districts  of  Siena 
and  Uontepnlciano,  1I>  A  city,  capital  of  the 
province,  on  two  hills  in  a  dreary  plain,  61 
m.  S.  by  E.  of  Florence;  pop.  in  1872,  22,- 
866.  Tbe  streets  are  narrow,  and  many  of 
them  too  steep  for  vehicles.  The  cathedral, 
built  in  the  18th  century,  is  a  fine  specimen 
of  Italian  Gotiiic,  and  there  are  several  other 
churches  which  are  rich  in  works  of  art.  The 
university,  which  was  flourishiug  in  the  mid- 
dle ages,  has  a  library  of  50,000  volumes  and 
6,000  manuscripts.  Siena  is  an  archbishop's 
see,  and  has  numerous  academies  of  litera- 
ture, science,  and  the  fine  arts.  Tbe  hos- 
pital of  Santa  Uaria  della  Scala  ia  cue  of 
the  oldest  in  Europe.  The  piazza  del  Campo, 
celebrated  in  Dante's  Purgatorio,  contains  the 
lo^a  di  San  Paolo,  the  seat  of  a  commercial 
tribunal  in  the  middle  ages. — Siena  is  a  very 
ancient  place,  as  the  remains  of  Etruscan  walls 
still  visible  testify.  It  was  a  bishop's  see  in 
the  6th  century.  In  the  middle  ages  it  was  a 
pKiwerful  republic,  and  rivalled  Florence,  ■with 
which  it  was  often  at  war.  In  the  struggle 
between  the  popes  and  emperors  it  sided  with 
the  Ghibelline  party,  and  ita  soldiers  defeated 
the  Gnetphs  at  Monte  Aperto  or  Montaperti 
in  1260.  The  council  of  Pavia,  transferred  to 
Siena,  lasted  from  June  S2,  1428,  to  Feb.  26, 
142^  A  long  period  of  civil  war  ended  in  ita 
capture  by  the  troops  of  Charles  V.  in  16GG, 
and  it  was  united  with  Tuscany  in  16GT. 

SIHUU,  a  N.  E.  county  ot  California,  bound- 
ed E.  by  Nevada,  and  drained  by  the  North 
and  Middle  forks  of  the  Tuba  river ;  area,  880 
so.  m. ;  pop.  in  1870,  B,61B,  of  whom  810  were 
Chinese.  It  is  situated  among  tbe  Sierra 
Nevada  mountains,  and  but  little  of  it  ia  less 
than  8,000  ft.  above  the  sea.  There  are  several 
isolated  peaks,  the  moat  conspicuous  of  which 
are  Table  mountain,  more  than  6,500  ft  high ; 
Saddle  monstain,  a  little  lower ;  and  the  Sierra 
battes,  8,800  ft.  high.  Nearly  the  whole  county 
is  underlaid  by  auriferous  slates,  generally  cov- 
ered by  volcanic  accumulations.  It  is  one  of 
the  chief  gold -producing  counties  in  the  state. 
The  surface  ia  covered  with  a  heavy  growth 
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of  ooniferoai  trees.  The  land  mited  to  agii- 
ooltore  or  grazing  is  mostly  confined  to  a  few 
smaU  vallejs  and  moanttun  flats.    The  climate 


of  oats,  10,115  of  barley,  8,461  of  potatoes, 
89,S00  lbs.  of  butter,  and  7,469  tons  of  hay. 
There  were  4S4  horses,  887  mitch  cows,  2,2G7 
other  aattle,  402  sheep,  and  4S7  swine ;  18  saw 
mills,  1  maohine  shop,  and  6  quartz  mills. 
Oapital,  Downieville. 

SIEUU  LBONE,  a  British  colony  on  the  W. 
ooSBt  of  Africa,  forming  one  of  the  West  Af- 
rican settlements.  It  occnpies  a  small  penin- 
anla  terminating  in  Cape  Sierra  Leone,  lat.  8° 
80'  N.,  Ion.  18^  18'  E.,  and  extending  N.  to 
the  estoary  of  the  same  name.  Along  the 
N.  bank  of  this  estnary  is  a  narrow  strip  of 
territory  belo!iging  to  the  colony,  which  also 
includes  the  district  aronnd  the  month  of  the 
Sherbro  river,  sboct  70  ra.  down  the  cosst ; 
area,  468  sq.  m. ;  pop.  in  18T3,  39,93S,  of  whom 
107  were  Europeans  and  1,741  were  native 
Christians.  The  peninsnja  is  mountainous, 
some  of  the  peaks  rising  to  the  height  of  8,000 
ft.  above  the  sea ;  bnt  there  are  tracts  of  level 

Cund,  and  several  small  valleys,  tlie  whole 
Dg  well  watered  end  for  the  most  part 
densely  wooded.  The  lower  districts  are 
purely  alluvial,  but  in  the  more  elevated  parts 
the  geologicai  formation  is  volcanic,  and  iron 
ore  occurs.  Free  Town  is  the  capital,  in  addi- 
tion to  which  the  colony  contaiiis  several  con- 
siderable villages.  The  climate  is  deadly  to 
Europeans.  The  wet  season  extends  from  Usy 
to  November  inolasive  j  the  average  annual 
rainfall  ia  IflO  inches,  and  the  mean  temper- 
ature not  far  from  SB"  F.  From  February  to 
December,  1871,  of  the  98  Europeans  resident 
at  Free  Town,  2i  died,  a  death  rate  far  ex- 
ceeding uiy  other  In  the  British  dominions. 
This  excessive  mortality,  however,  is  confined 
to  the  coast ;  the  mountain  villages,  only  S  or 
4  m.  inland  from  Free  Town,  are  described  as 
quite  salubrious.  The  land  breeze,  which  be- 
gins to  blow  in  the  evening,  comes  over  swampy 
ground  laden  with  malaria,  and  the  nnwbole- 
some  mists  ding  to  the  lower  terraces.  The 
soil  is  not  natnrSly  very  productive,  but  cassa- 
da,  caoao,  maize,  ginger,  gronnd  nuts,  Guinea 
corn,  yams,  plantains,  sagar  cane,  and  fruits  are 
bU  successfally  grown.  The  prinoipBl  exports 
are  palm  oil,  nuts,  hides,  and  timber ;  the  total 
value  of  the  exports  in  1871  was  £487,756, 
against  imports  to  the  amonnt  of  £806,849. 
In  tbe  same  year  411  vessels  of  110,646  tons 
were  entered  in  the  colony,  and  409  of  110,- 
919  tons  were  cleared.  The  established  edu- 
cational system  is  inefficient.  The  colony  has 
two  bishops  of  the  church  of  England,  and 
there  are  1 00  Christian  ministers  of  all  denom- 
inations, many  of  the  most  intelligent  being 
natives ;  but  tlie  Mohammedan  priests  from 
the  interior  have  achieved  tenfold  the  success 
of  the  Christian  missionaries  in  making  con- 
verts.   The  colonial  governor,  who  is  appoint- 


ed by  Qte  crown  and  ia  officially  known  aa  the 
chief  administrator,  is  the  executive  of  all  the 
Weet  African  aettlementa.  He  b  assisted  by 
a  le^lative  council,  of  which  some  of  tiie 
members  are  pure  negroes.  The  revenne  in 
1871  was  £80,486,  collected  partly  by  import 
duties  on  spirits,  tobacco,  and  gunpowder, 
while  the  ei^endltare  amounted  to  £76,180. — 
The  settlement  was  originally  formed  in  1787 
by  Granville  Sharp  and  other  British  philan- 
thropists, with  the  view  of  providing  a  suit- 
able home  for  destitute  negroes  from  different 
parts  of  the  world,  as  well  as  promoting  Afri- 
can civilization.  The  first  foreign  inhabitants 
were  destitute  negroes  from  London,  nearly 
600  in  number.  These  were  followed  in  1790 
by  more  than  1,000  freed  slaves  who  had  been 
collected  in  Nova  Bcotia,  in  1800  by  about  600 
maroons  from  Jamuca,  and  in  1819  by  a  dis- 
banded West  India  negro  regiment.  In  1807 
the  Sierra  Leone  company,  which  was  organ- 
ized by  Sharp,  Wilberforce,  and  others,  and 
had  previoosl^  controlled  the  colony,  trans- 
ferred all  its  nghte  to  the  British  government 
From  that  time  until  recent  years  the  popu- 
lation was  largely  augmented  by  the  tDtrodno- 
tion  of  tbe  negroes  taken  from  slave  ships  by 
vessels  of  the  British  navy. 

8IESU  UaoM.    See  Mbsioo,  toI.  zi.,  p.  465. 

SnSU  IHnHfA.    See  Efaih. 

8IESU  KETtDA,  See  Cuifobnii,  Roost 
MonNTXiRB,  and  Spaht. 

filETiS,  bMuad  tttefk,  count,  better  known 
sa  abb^,  a  French  statesman,  bom  in  Fr6Jua, 
Hay  8,  1748,  died  in  Paris,  June  20,  1886. 
After  completing  his  studies  in  the  university 
of  Paris,  he  took  orders,  received  in  1 776  a  can- 
onship  in  Brittany,  and  became  in  1764  vicar 
general  and  chancellor  of  the  bishop  of  Ohar- 
ires.  The  ministry  having  invited  French  wri- 
ters to  present  their  views  upon  the  summon- 
ing of  tne  states  general,  he  almost  simultane- 
ously published  three  pamphlets:  Vva  rur  Itt 
nwyent  eCexieatvm  dont  Ut  repritentanU  Ae  la 
Prance  poriTTont  ditpeter  en  1 789 ;  E>»ai  rar 
Ut  pHtiUgei,  a  vindication  of  the  rights  of  the 
people ;  and  Qu'eit  ee  gv»  U  titrt  ilat  T  The 
answer  to  this  question,  which  he  summed  up 
in  "the  nation,"  made  him  famous  as  tlie 
oracle  of  the  revolution.  lie  was  elected  dep- 
uty to  the  states  general,  where  he  moved  that 
the  three  orders  should  immediately  meet  in 
general  assembly  to  verify  their  powers  in 
common;  and  the  privileged  orders  refusing 
to  comply  with  this  motion,  he  insisted  that 
the  third  should  declare  itself  the  "national 
assembly."  He  drew  up  the  oath  taken  by 
the  deputies,  June  30,  1789,  and  originated  the 
organization  of  the  national  guards  and  the 
(iivision  of  France  into  departments.  In  his 
Aperfa  d'une  nouwlU  organUaticn  de  la  ju»- 
tiet  et  de  la  police  en  Prance,  he  proposed  jury 
trial  in  civil  as  well  as  criminal  cases.  He 
was  elected  preudent  of  the  assembly  in  17B0. 
After  the  flight  of  the  king  to  Varennes,  he 
vigorously  opposed  the  establishment  ol  a  re- 
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public.  In  September,  1T93,  he  took  his  seat 
m  the  oonreution,  being  elected  by  three  de- 
MTtments  at  ODoe.  On  the  trial  of  the  king, 
be  at  first  protested  against  the  anlawfnl  as- 
■omptioa  of  powers  hy  the  convention;  bat 
yielding  to  the  majority,  he  sat  as  one  of  the 
podges,  and  sileatlj  voted  for  death  without 
appeal  to  the  people.  During  the  reign  of 
terror  he  gave  ap  his  priesthood  and  peoBion, 
and  akilfnlljr  avoided  attention,  bnt  after  the 
fall  of  Kobeapierre  regained  inflaence  among 
tiie  moderate  party.  He  moved  the  restora- 
tion of  the  surviving  Girondists  to  their  seats 
in  tbe  ASHembl;,  and  had  a  large  ihare  in  the 
direction  of  foreign  policy.  On  the  establish- 
tnent  of  the  directorial  government  he  was 
elected  one  of  the  five  directors,  bat  declined, 
contenting  himself  with  being  a  member  of 
the  council  of  600.  An  nnsnccessfnl  attempt 
'WSB  made  to  asaaseinate  him  in  1T9T.  In  1T88 
be  vent  as  minister  to  Berlin,  and  secured  the 
nentralitj  of  Pmaaia.  In  May,  176S,  he  snc- 
oeeded  Rewbell  as  a  member  of  the  directory, 
of  which  he  soon  became  president.  After  the 
eeup  d'itat  of  the  ISth  Bmmaire,  ot  which  he 
was  one  ot  the  originators,  the  liberal  oonati- 
tation  prepared  by  him  was  altered  so  as  to 
Boit  the  aspirations  of  the  first  consul;  and 
white  Bonaparte  seized  upon  absolute  power, 
Siey^  after  having  been  one  of  the  provision- 
al consols,  had  to  content  himself  with  a  seat 
in  the  senate,  the  presidency  ot  which  he  held 
for  a  while.  He  also  received  at  a  compenaa- 
tion  the  princely  estate  of  Crosne,  with  a  large 
income.  Although  he  figured  among  those  op- 
ponents whom  Bonaparte  styled  ideologists,  he 
was  afterward  made  a  count.  In  1814,  while 
absent  from  the  senate,  he,  throogh  Talley- 
rand's advice,  adhered  by  letter  to  snch  mea- 
sures as  were  taken  by  that  body  against  the 
emperor,  bat  was  neverdieless  mode  a  peer 
during  the  hundred  days.  He  however  stood 
•loof,  censored  the  "Additional  Act  to  the 
Constitntion  of  the  Empire,"  and  appeared 
neither  at  the  meeting  in  the  Champ  de  Mai 
nor  at  the  opening  of  the  chambers.  On  the 
•eoond  return  of  the  Bonrbona,  he  sought  a 
refuge  at  Brussels.  After  the  revolntiou  of 
July,  1S80,  he  returned  to  Paris.  One  volnme 
at  his  collected  works,  edited  by  Cramer,  ap- 
peared in  1796.— See  Stvde  «ur  Sieyii,  by  E. 
de  Beauverger  (Paris,  I8G1). 

BKIffinOfD,  emperor  of  German}',  the  last  of 
the  Luxemburg  line,  bom  in  1G68,  died  Dec.  9, 
1437.  He  was  the  second  son  of  the  emperor 
Charles  IT.,  and  became  elector  of  Branden- 
burg, while  hie  elder  brother  Wenceslas  suc- 
ceeded to  the  empire  in  1378.  He  was  af- 
fianced to  Mary,  daughter  of  Louis  the  Great 
of  Eungarj'  and  Poland,  and  was  designated 
OS  BucoessoT  in  both  kingdoms.  But  on  the 
death  of  Louie,  in  1382,  the  Poles  rejected 
him,  while  an  adverse  party  in  Hungary  raised 
Charles  the  Little  ot  Naples  to  the  throne. 
Charles  waa  assassinated,  and  Sigismnnd,  liav- 
btg  espoused  Mary,  wu  crowned  king  of  Hun- 
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gary  (1887).  He  fought  the  Turks,  was  rouir 
ed  by  Bajazet  at  Nicopolis  in  1896,  and  fled 
to  Greece ;  and  when  after  several  years  he  re- 
turned to  Hungary,  he  had  to  contend  against 
a  new  rival,  Ladislas  of  Naples,  who  finally 
withdrew  in  1409.  In  1400  the  incapable  em- 
peror Wenoeslss  had  been  deposed  and  suc- 
ceeded by  Knpert  of  the  Palatinate,  and  on 
the  death  of  the  latter  in  1410  Sigismund  and 
his  cousin  Jodocus  of  Moravia  contested  the 
imperial  crown.  The  electors  were  at  first 
divided,  but  on  the  death  of  Jodocus  in  1411 
Bigismund  was  elected.  He  called  a  general 
council  at  Conatance,  violated  the  eafe-con- 
dact  accorded  to  Husa,  and  provoked  the  great 
Hussite  war.  He  succeeded  Wenceslas  in  Bo- 
hemia, received  the  Lombard  crown  in  1481, 
and  was  crowned  at  Rome  in  1483.  He  was 
BDoceeded  by  his  son-in-law,  Albert  II.  of 
Hapsburg, 

BlQlBmnD  I^  11^  and  111^  kings  of  Poland. 
See  PoLiND,  vol.  ziii.,  pp.  646-'6. 

SIGlUEraCiin.    See  Hobsbzollbbh. 

HGNAL  SDtnCE.  Organized  signal  services 
existed  in  armies  from  very  early  perioda. 
PolybiuB  (about  200  B.  C.)  mentions  the  won- 
derful skill  acquired  by  the  Bignal  corps  of  hie 
day.  In  later  years  semaphores  were  used 
with  armies,  and  codes  of  flag  signals  became 
common  for  fleets.  The  invention  of  the  elec- 
tric telegraph  greatly  developed  organizationa 
of  this  description.  Telegraphic  corps  ore 
now  attached  to  many  armies,  and  field  Bignole 
are  widely  used.  Messages  of  any  description, 
and  in  words  or  characters  of  any  language, 
can  be  sent  by  signals,  by  day  or  night,  as  far 
aa  one  man  can  by  telescopes  or  other  meaua 
be  made  visible  to  another.  The  apparatus 
can  easily  be  carried  in  the  hand  on  horseback 
or  on  foot.  To  transmit  any  message  by  the 
use  of  portable  "signal  apperstas,  a  diatance 
of  10  m.  would  be  now  considered  easy. 
Ranges  of  from  16  to  20  m.  are  often  reached 
in  ordinarily  clear  weather ;  and  on  the  west- 
ern prairies  messages  have  been  transmitted  80 
ta,  by  flags.  In  time  of  war  systems  of  reports 
are  sometimes  organized  to  cover  extensive 
sections  of  territory.  In  some  instances  com- 
munication can  be  had  from  stations  on  ele- 
vated points  over  the  heads  ot  an  enemy. — 
The  signal  service  of  the  United  States  army 
is  eqmpped  to  maintain  communication  by 
sign^  by  telegraph,  or  by  semaphores,  be- 
tween ofiioers  or  the  different  portions  of  on 
army  or  armies,  or  between  armies  and  fleets. 
In  time  of  peace  it  transmits  intelligence  in 
reference  to  storms  or  approaching  weather 
changes  by  the  display  of  signals  of  warning, 
and  by  reports  at  the  different  cities  and  porta 
of  the  United  States.  Maps  showing  the 
weather  conditions  are  exhibited  at  board  of 
trade  rooms,  chambers  of  commerce,  and  oth- 
er places  of  reeort.  Bulletins  of  data  are  also 
prominently  displayed,  and  are  furnished  with- 
out expense  to  leading  newspapers.  Signal 
stationB  are  established  also  in  connection  with 


byCoogle 


S4 


SIGNAL  8ERTI0E 


Ilfe-BHTing  etatiotu,  vhtdt  are  connected  hj 
telegraph,  and,  in  addition  to  diaplajnug  storm 

stgaala  and  making  the  regalor  meteorological 
reports,  are  reqairad  to  make  apeoial  reports 
npon  tempests  at  sea,  the  sea  awelt,  currents, 
temperatures,  &a.  Thej  also  BQtnmon  assia^ 
tanoe  to  vessels  in  distreas,  either  from  neigh- 
boring life-saving  stations  or  from  the  neu^at 
port.  Stations  for  river  reports,  to  give  notice 
of  dangerous  floods  or  oondittona  of  tbe  rivers 
afFeotii^  navigation,  are  established  npon  the 
oouraes  of  the  great  interior  rivera.  The  offi- 
cers and  men  of  the  signal  service  are  instmctad 
for  the  different  branches  of  the  aervioe  at  the 
signal  school  of  instruotioD  at  Fort  Whipple, 
Va.,  and  at  the  central  ofBoe  in  Waahington. 
The<r  are  taught  the  ase  of  meteorological  in- 
straments,  the  modes  of  observing,  and  the 
forms  end  datJes  required  at  stations  of  obser- 
vation, and  for  the  display  of  storm  aignala. 
The  force  is  also  drilled  with  armg  and  in  the 
usnal  dnties  of  soldiers.  The  field  telegraph 
trains  of  the  rignal  service  are  organized  for 
Dse  with  armies,  and  are  managed  bj  aoldiera 
who  are  drilled  to  march  with,  maocenvre, 
work,  and  protect  them.  The  trains  oarr; 
light  or  field  telegraph  lines,  which  can  be  ver; 
qnlcklj  erected  or  run  ont  at  the  rate  of  two 
or  three  miles  an  hour.  They  can  be  pnt  in 
naa  for  any  distance,  and  as  rapidly  taken  down, 
repacked,  and  marched  o9  with  the  detach- 
ment to  be  Dsed  elsewhere. — For  tbe  duties 
of  the  observation  of  storms,  and  for  the  dis- 
play of  storm  signals,  all  stations  commnnicate 
directly  with  the  signal  office  in  Washington 
over  telegraphic  circuits  arranged  with  the 
different  telegraph  companies,  or  connecting 
with  the  office  at  fixed  hours  each  day  and 
night.  Each  atation  is  supplied  with  the  fol- 
lowing instrnments :  barometer,  thermometer, 
maiitnam  thermometer,  minimum  thermome- 
ter, Eobinson's  anemometer  with  electrical  at- 
tachment and  self-registering  apparatus,  hy- 
grometer, wind  vane,  r^n  gauge,  and,  on 
stations  located  on  rivers,  lakes,  or  seaooast, 
thermometers  designed  for  taking  the  temper- 
ature of  water  at  different  depths.  The  read- 
fogs  of  these  instruments,  made  three  times 
a  day  at  fixed  hours,  are  reported  to  the  cen- 
tral office  in  cipher.  The  stations  at  which 
cautionary  signals  are  displayed  are  equipped 
with  flags  and  apparatus  for  exhibiting  the 
cautionary  day  or  night  signal.  These  stations 
are  establiahed  {with  the  exception  of  those 
fo  the  principal  cities)  solely  with  reference  to 
the  importance  of  their  position  for  meteoric 
observations.  Three  graphic  charts  are  pre- 
pared at  the  central  office  on  the  receipt  of 
each  report,  aa  foilows;  1.  A  ohwt  of  baro- 
metric pressures,  temperatures,  and  winds,  to- 
gether with  the  wind  velocities  at  the  differ- 
ent atitious,  and  the  precipitation  occurring ; 
it  exhibits  the  barometric  pressures  and  the 
temperatures  in  their  relation  to  districts  and 
to  each  other  by  a  system  of  isobaric  and  iso- 
thermal lines,  trad  the  wind  directione  by  ar- 


rows at  tii«  different  stations.  3.  A  chart  of 
the  clood  conditions  prevailing  over  the  Dni- 
ted  States,  on  which  the  different  varieties  and 
amount  of  oloada  visible  at  the  different  ata- 
tions  appear  by  symbols;  on  this  chart  is  also 
idioated  the  weather  as  reported  at  each  st 


tioD,  the  direction  and 


lower  clouds,  and  each  morning  the  minimom 
temperature  of  the  preceding  night,  in  reladon 
to  districts  of  territory.  8.  A  chart  showing 
the  relative  homiditiea  over  territorial  districts, 
with  the  temperature  at  tbe  several  stationa: 
this  enables  stodiea  to  he  made  for  territorial 
sections,  the  difficulties  attending  the  stady  of 
observationa  of  this  character  being  obviated 
to  a  very  considerable  degree  by  the  intercor- 
rections  of  the  atations  among  themselves,  and 
by  the  great  extent  of  the  regions  over  which 
the  readings  ore  simultaneon^y  made.  In  the 
study  of  the  charts  for  the  reports,  the  well 
known  rules  and  generalizations  established  bj 


eral  report  of  observBtionH,  consiets  of  a  synop- 
sis of  tbe  meteoric  conditions  existing  over 
the  territory  of  the  United  States  at  the  time 
of  the  report,  and  a  statement  of  the  changes 
likely  to  occur  within  the  next  34  hours.  For 
the  parposes  of  convenient  study  and  of  oou- 
densed  description,  the  territory  of  the  Uni- 
ted States  is  arbitrarily  divided  into  districts. 
The  reports  from  the  stations,  extending  over 
territory  reaching  from  the  Atlantic  to  the 
Pacific,  and  from  the  capes  of  Florida  into 
British  America,  are  not  unfreouently  concen- 
trated at  the  central  office  in  tne  space  of  46 
minutes.  In  military  lines  conneoting  frontier 
posts  and  lines  connecting  life-saving  stations 
upon  the  seacoast,  the  telegraphic  dnties  are 
performed  by  the  men  of  the  signal  service. 
The  reports  are  those  of  readings  of  the  dif- 
ferent meteorological  inatmments  made  aa 
nearly  simultaneously  as  possible.  The  re- 
porte,  made  simnltaneoasly  from  all  the  sta- 
tions and  received  at  the  central  office  thrioo 
daily,  at  intervals  of  abont  eight  honra,  are  at 
once  entered  graphically  upon  synoptic  charts 
(the  weather  maps),  and  from  the  study  of 
these  charts  a  dednotion  is  had  aa  to  prol^ble 
n-eather  changes  within  tbe  ensning  24  hoara. 
This  deduction  is  furnished  to  the  press  and 
is  telegraphed  to  21  centres  of  distribution,  to 
be  there  published  and  distributed  in  bulletin 
form  for  the  use  of  farmers.  The  bulletins 
are  displayed  at  post  offices  in  numerous  vil- 
lages in  the  agricultural  diatricta.  In  the  case 
of  serious  storms  noticed  as  ^proacbing  tbe 
lakes,  or  threatening  any  part  of  the  seacoast, 
cautionary  signals  are  ordered  from  tbe  cen- 
tral office  to  be  displayed  at  the  different  lake 
and  see  ports  and  upon  the  coasts,  as  a  warn- 
ing to  mariners.  The  fortunate  position  of 
the  territory  of  the  United  States  and  its  great 
extent  enable  a  service  of  this  kind  to  be  con- 
ducted with  especial  advantage.  Tbe  move- 
ments of  tiie  storms  over  tbe  continent  can  be 
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b«oed  upon  the  oharta  from  report  to  report, 
Bud  the  directioD  and  rate  of  their  progrew 
togefher  with  their  iobwmtf  be  noted  in  time 
to  give  'warniug  of  their  approach.     Floods 
ocaurring    npon    the   wMt«m   riven   oan    be 
tittoed  Hometiniefl  from  the  fall  of  r&in  with- 
in the  reapactive  waterBheda,  and  along  the 
ooorsea  of  the  different  oonflnent  atreama,  an- 
til  onhuiDating  in  the  dangerooa  flood  of  the 
principal  river.    In  nearlj  the  same  manner 
that  Btortna  can  be  traced  upon  the  oharta, 
approaching  ohangea  of  temper&tnre  and  rain- 
fall are  foreseen,  and  notice  it  frei^aently  given 
in  time  to  prevent  injurj  to  agncolttiral  and 
other  interesta.    In  the  analjsea  of  the  offloial 
dednctdona  of  the  office,  or  the  "probabili- 
tiea,"  the  percentSKO  of  verificationa  ia  found 
to  have  been  as  foUowa:  1873,  76-8  per  cent. ; 
1878,  77-6  per oeut ;  lS7i,  644  per  cent    The 
CMitionarj  Hignal  is  a  red  flag  with  a  black 
centre  by  daj,  and  a  red  light  b;  ni^t.    This 
■ignal  indicates  a  probability'  of  Btormj  or  dan- 

rons  weather  for  the  port  or  place  at  which 
ia  displayed,  or  in  that  vioinit;.  While 
•tonns  of  liiidt«d  extent,  snch  sa  sqnalla,  tor- 
nadoes, Ac,  maj  spring  up  inddenly  or  pass 
botween  stations  in  such  a  waj  that  ttieir 
coming  or  oonrsea  cannot  be  foreseen,  exten- 
mre  and  well  defined  digtarbauces  can  as  a 
ntle  be  readily  traced  in  time  to  forewarn  the 
coasts  or  districts  threatened.  Arrsngementa 
have  been  made  with  the  chiefs  of  meteoro- 
logical serrloeB  in  Enrope,  in  accordance  with 
the  recommendation  of  the  Vienna  oonferenee 
of  meteorologists  (1878),  providing  for  the  ex- 
change daily  of  one  report  taken  at  the  same 
in»tant  over  all  the  territories  of  the  United 
States,  nearly  all  Enrope,  extending  throuzh 
SosBlan  Aaia  to  the  Paoiflo  coast,  and  In  the 
nortbem  portion  of  Africa.  These  exchanges 
are  made  every  16  days  by  mail.  Beiidea  the 
daily  bnlletina  and  weather  maps,  the  signal 
office  pabliahes  a  weekly  review  of  the  weather 
which  ia  fnmishad  to  the  press,  and  a  monthly 
review,  accompanied  with  chari»  showing  the 
isobaric  and  isothermal  Hues,  the  prevailing 
wtnda,  the  tracks  of  low  barometer,  and  a  pre- 
cipitation chart  for  the  month. 

aSSUA  Ftg.  See  LiOHrHonaB,  vol.  x.,  p. 
467. 

VaStlA  Kavil.  Naval  iignals  are  freqnently 
mentioned  by  the  olassioal  writers,  and  recent 
ioveetigation  has  discovered  the  fact  that  the 
^atem  which  prevailed  daring  the  naval  sn- 

{remacy  of  Greece  and  Carthage  bore  a  stri- 
ing  resemblance  to  onr  present  army  code, 
Invented  by  Gen.  A.  J.  Myer,  U.  8.  A.  Sig- 
nal flags  began  to  be  nsed  in  the  English  navy 
in  the  time  of  Elizabeth,  or  perhaps  a  little 
earlier.  In  the  reign  of  James  11.  their  nse 
was  somewhat  systematiEed,  and  in  1790  or 
thereabonts,  nnder  Earl  Howe  and  Kempen- 
felt,  a  regalar  oode  of  day  and  nigbt  signals 
was  perfected.  Besides  utgs  daring  the  last 
centiu7,  arbitrary  signs  were  nsed  as  signals, 
which  were  well  known  to  all  seafaring  peo- 


ple. The  signal  to  nntnoor  ship,  for  example, 
was  the  loosing  of  the  maintopsail ;  that  to 
prepare  for  sailing  was  loosing  the  foretopaail 
and  firing  one  gon.  In  general  there  are  three 
classes  of  signaJs ;  those  for  the  day,  made  by 
square  flags  and  triangalar  pennants  varion^y 
colored  of  red,  bine,  white,  and  yellow ;  night 
signals,  made  with  colored  lights,  rockets,  &c. ; 
and  fog  signals  made  by  steam  whistles,  fog 
horns,  bells,  or  guns.  By  means  of  the  "In- 
ternational Code  of  Signals  for  the  nse  of  all 
Nations,"  all  maritime  conntries  nse  the  ssme 
kind  of  signal  flsgs,  and  having  the  signal 
book  of  each  country  printed  in  its  own  lan- 
guage, ships  of  different  nationalities  oommn- 
nicate  as  readily  with  each  other  as  ships  sail- 
ing under  the  same  flag.  In  most  systems  the 
signal  flags  represent  the  numerals  from  1  to, 
lO,  and  in  the  signal  book,  correspon^Dg  to 
the  nnmhera  from  1  tip  to  several  thonsand. 
are  worda  and  phrases  most  likdy  to  he  used 
by  ships.  Bnt  in  the  code  jnst  referred  to  the 
consonants  of  the  alphabet  were  nsed  in  pref- 
erence to  nnmerals,  by  which  means  it  was 
found  that  with  16  flags  more  than  78,000  dis- 
tinct signals  could  be  made  withont  displaying 
more  than  four  flags  at  a  time.  The  number 
of  flags  and  their  position  arc  also  significant. 
Thus,  when  hut  two  flags  are  shown,  "danger" 
or  "urgency"  is  implied.  If  in  a  signal  con- 
sisting of  two  flags  a  burgee  (a  swallow-tail 
flag)  is  uppermost,  it  ia  known  at  once  to  be 
an  "  atteotion  "  signal.  If  a  peuna&t  is  upper- 
most, it  is  a  compass  signal.  A  square  flag 
above  indicates  an  "urgent"  signal.  Three 
flags  in  one  hoist  express  "latitude,  longitude, 
time,"  and  all  ordinary  signals  reqaired  for 
communications.  Fourflagslndicategeograph- 
ical  signals.  The  Sags  representing  the  alpna- 
bet  are  for  spelling  out  words  not  found  in  the 
vocabulary.  With  a  pennant  above,  the  name 
of  a  ahip  of  war  is  mdtcated ;  with  a  square 
flag  uppermost,  that  of  a  merchant  vessel. 
Observins,  then,  the  colors  of  each  flag,  we 
seek  in  t^e  signal  book  the  same  combination 
of  letters  and  the  corresponding  message.  Let 
us  suppose,  for  example,  that  on  the  meeting 
of  two  ships  at  sea  one  is  observed  to  hoist 
two  flags.  We  know  at  once  it  is  an  urgent 
signal,  and  on  closer  examination  find  the  up- 
per one  divided  vertically,  in  white  and  red, 
the  lower  one  a  red  burgee.  The  upper  flag 
represents  the  letter  H,  tne  lower  one  the  let- 
ter B.  The  combination  E  B  in  the  signal 
book  stands  opposite  the  sentence,  "Want  im- 
mediate assistance."  Thereopon  the  second 
ship  hoists  a  white  and  red  vertical  flag  (E), 
and  beneath  a  red  pennant  with  white  hall  in 
centre  (F).  H  F  in  the  signal  book  corresponds 
to  the  sentence,  "We  are  coming  to  your  as- 
sistance." As  each  ship  has  a  signal  book 
printed  in  the  langoage  of  its  country,  this 
code  furnishes  a  kind  of  universal  language. 
If  the  ship  flrst  mentioned  had  found  herself 
on  a  strange  coast,  she  might  have  made  the 
same  signal  to  a  shore  station,  and  received 
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the  friendly  aid  of  a  life  boat.  Should  the 
distanoe  between  two  points  be  too  great  to 
diBtingaisli  colors,  the  shape  alone  indioatea 
tbe  valne  of  the  signal,  for  wtuoh  pnrpose  a 
ball,  a  long  pennant,  and  a  tqoare  flag  are 
used,  known  as  "distanoe  signals."  In  addi- 
tion to  the  above,  eaob  uatioDa]  marine  lias  a 
tjBtem  of  Bignals  adapted  to  its  own  particular 
wants,  not  only  for  holding  free  communica- 
tion amoDX  the  ships  of  a  fleet,  tbe  transmit- 
ting of  orders,  convejing  of  intelligence,  Ac., 
bnt  to  enable  the  oommander-in-chief  of  a 
naval  force  to  signal  orders  to  his  ships  for  the 
variona  eTolutions  of  naval  tactics.  A.  com- 
plete naval  signal  book  oomprebends  therefore 
a  syatecQ  of  evolDtionarj  tactics.  For  night 
signals,  red,  green,  and  while  lights  are  used 
to  represent  those  colors  in  the  flags  of  the 
daj  signals,  the  green  light  taking  tbe  plaoe  of 
the  blue  bunting.  The  night  signals  known  as 
the  "Ooston  lights"  are  tbe  best  in  use.— The 
greatest  improvement  of  recent  times  in  sig- 
nalling is  tnat  made  by  Gen.  A.  J.  Myer,  d- 
ready  referred  to.  For  its  perfect  simplicity 
and  oomprehensireness  it  is  now  considered 
indispensable  to  both  branohea  of  the  public 
ssrvioe.  The  letters  of  the  alphabet  are  repre- 
sented by  combinations  of  the  numerals  1  and 
3  for  spelling  the  words  of  a  message.  Esoh 
word  is  puQotaated  by  a  comma  represented 
hj  the  numeral  8  ;  1,  2,  and  8  being  repre- 
aented  by  arbitrary  signs.  A,  for  instance,  is 
r^resented  by  3-2,  B  by  2-1-1-2,  0  by  1-3-1, 
&a. ;  8  indicates  the  end  of  a  word,  8-3  the 
end  of  a  sentence,  and  3-S-8  the  end  of  the 
message.  There  are  also  abbreviationa.  The 
rignals  commonly  used  to  represent  these  naro- 
bws  Bxe  ss  follows :  The  signalman,  fadng  his 
correspondent,  waves  a  flag  (ai  night  a  light- 
ed torch)  to  his  right  to  indioste  1,  bringing 
his  flag  to  a  rest  in  a  vertical  position ;  to  tbe 
left  to  denote  3;  and  to  his  front  for  S.  By 
waving  his  flss  or  torch  to  his  right  and  left 
he  spells  out  the  words  of  his  message,  using 
freqnent  abbreviation^  so  that  two  expert 
sijtnslmen  may  transmit  long  aommanioations 
with  great  rapidity  and  exactness. 

SIGODBNET,  Lydla  HuOey,  an  Americm  an- 
thoress,  born  in  Norwigb,  Conn.,  Sept.  1,  ITfll, 
died  in  Hartford,  Jane  10^  18flH.  In  1814  she 
opened  a  private  school  in  Hartford,  and  in 
181S  published  "Moral  Pieces  in  Prose  and 
Terse."  In  1819  she  married  Oharles  Sigonr- 
ney,  a  merchant  of  Hartford.  In  1810  she 
vi^ted  Europe,  and  recorded  her  reminiscences 
in  "Pleasant  Heraories  of  Pleasant  Lands" 
(1843).  She  published  nearly  60  volumes  of 
poems,  prose,  and  selections.  Among  her 
works  are;  "Letters  to  Yoong  Ladies  "(1888); 
"Pocahontas,  and  other  Poems"  (1841);  "Past 
Meridian"  (18B4);  "The  Man  of  Ui,  and  oth- 
er Poems"  (1802);  and  her  autobiography, 
poathnmonsly  pnblished  nnder  tbe  title  "Let- 
ters of  Life"  (New  York,  1888), 

HldEiaZA  T  flONfiMA,  <Um  it,  a  Mexioan 
eobolar,  born  in  Mexico  in  1Q4C,  died  there, 
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Ai^.  23,  170O.  He  was  chaplain  to  tbe  arch- 
bishop  of  Mexico,  and  tanght  astronomy  and 
mathematics  in  the  nniversity  of  that  city  for 
SO  years.  King  Charles  II.  of  Spain  created 
him  royal  cosmo^apher  and  m^eniatician. 
He  had  several  disousuons  on  the  nature  of 
oomets  with  Father  Kahn,  the  colonizer  of 
California,  and  wrote  histories  of  Texaa  and 
the  Chichimecas,  an  account  of  tbe  recovery  of 
New  Mexico  after  the  revolt  of  1680,  and  a 
history  of  the  university  of  Mexico.  With 
Juan  de  Alva  Iitliiochitl  he  prepared  severs] 
treatises  on  Mexican  antiquities  and  early 
American  history,  which  perished  with  his 
library  in  the  great  flre  of  June,  1092.  He 
was  director  of  the  military  school  of  Ueiico 
for  several  years,  and  in  1698  was  appointed 
to  accompany  the  expedition  of  Andres  de  P^ 
against  the  French  settlements  in  the  gulf  of 
Meiioo.  He  planned  the  f  ortdfications  of  Pen- 
sacola,  and  soon  afterward  published  maps  of 
the  bays  of  Penisoola  (Sante  Maria  de  Oalve) 
and  Mobile,  and  of  the  Bio  de  la  Pallsada  or 
Mis^saippi.  His  name  was  subsequently  given 
to  one  extremity  of  Santa  Boea  Island  and  to 
the  fort  erected  there.  He  entered  the  society 
of  JesQS  in  1098.  His  principal  works  are: 
Ver  Indieum,  Poama  Moero-epieum  (8vo,  Meii- 
oo, 1668;  4to,  1680);  Mcpotilio  PhilotopTiiea 
advenu*  ComeUu  (1681);  2WunipAu«  Pariht- 
nieus  (4to,  1684);  LUiTa  A*troiwmiea  et  Phiie- 
topkiea  (1690);  It\foTtunUi  Alfonii  Samiret 
einum  per  Orbem  auntit  (1698) ;  Mmvuritu 
volant  tt  Novum  Mexieam  rt*tavratvm  pra  u 
farent  (1603);  Xkieriptia  Sinvt  Saaeta  Manm 
da  Gahe  (1893);  and  a  topo^aphy  of  Heiioo 
and  its  neighborhood,  enlargM  and  republished 
byAlzatem  1788. 

81B0K,  a  name  applied  by  some  geographers 
to  the  Sir  Darya  or  Jaxartes.     (See  Jaxabtss.) 

81KBS  (Hind,  tikh,  a  disciple),  a  people  of 
India,  chiefly  inhabiting  the  Punjanb.  They 
were  originally  a  reli^ous  sect,  tbe  founder 
of  which  was  Nanak,  a  Hindoo  of  the  warrior 
caste,  born  in  14G9  near  Lahore,  who  was  a 
deist,  advocating  tbe  worship  of  God  without 
regard  to  form  as  an  essential,  universal  tol- 
eration, and  a  fusion  of  Brsbmanism  and  Mo- 
hammedanism, on  the  basis  of  a  pore  mono- 
theism and  of  hnman  brotberhooa.  He  died 
in  163EI,  and  was  succeeded  by  his  son  Angad, 
who  wrote  commentaries  upon  his  father's  sys- 
tem, which  underwent  considerable  change  at 
the  hands  of  his  snocessors  Amardas  and  Bam- 
das.  Arjoon,  the  son  of  Ramdas,  compiled  tbe 
Sikh  doctrines  in  a  volume  called  Adi-Qranth, 
established  himself  at  Amritsir  in  ISSl,  and 
oraanized  his  followers,  who  bad  hitherto  been 
only  a  religious  community,  into  a  oonfedera- 
tion  possessing  also  a  political  character,  ef 
which  he  became  the  sole  chief.  As  tbe  Sikhs 
rejected  alike  the  Koran  and  the  Vedas,  they 
drew  down  upon  themselves  the  hatred  both 
of  Moslems  and  Brahmans;  and  notwithstand- 
ing the  peaceable  increase  of  the  sect  np  to 
that  period,  Arjoon  was  imprisoned  by  the 
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a  gorenunent,  tortured,  and  pnt  to 
death  in  1006.  Uib  boo,  Htu-  Goviod,  to  avenge 
bis  d«Mh,  led  the  Sikhs  ag&inat  their  Hohani- 
nMdan  foes;  but  thej  vere  driTea  from  the 
region  which  they  ocoapied  about  Lahore,  and 
forced  to  find  ratage  in  the  moaDtains  in  the 
north.  Id  1076  Oum  Govind,  a  grandwa  of 
Har  Goviud,  became  their  tenth  theocratic 
etuef,  gave  them  a  code  of  lays,  and  organized 
them  «a  a  state.    He  added  to  their  sacred 


e  abolished  caste,  estaUidied 
abaolnte  equality,  and  fntrodnced  a  peculiar 
drcn,  snoh  as  tiie  wearing  of  bine,  peculiar 
coBtoms,  such  as  allowing  tlte  hair  and  beard 
to  grow  long  and  nncnt,  and  pecoliar  require- 
ments, BDch  aa  that  every  man  ehonid  be  a 
aoMier  and  eiwaya  carry  steel.  He  recom- 
menced the  straggle  against  the  Hogni  em- 
perors, bat  without  avail,  and  was  defeated 
and  finally  mnrdered  by  a  private  enemy.  His 
sacoeasor,  a  chief  named  iJanda,  renewed  the 
eoDtMt  early  in  the  16th  century,  devastating 
the  eastern  Pnnjanb  and  ffirhind  with  anch  sno- 
eeas  that  Bahadoor  Shah  himself  took  the  field 
wainst  the  Bikhs,  and  psrtiHlly  represaed  their 
ruing  power.  In  1710  they  were  overwhelm- 
in^y  defeated  and  almost  annihilated.  Their 
rcJigions  fervor  decreased,  and  for  many  years 
they  did  not  recover  from  this  blow ;  bnt  they 
finally  nnited  their  roving  bands  and  drove 
the  Afghans  from  the  Pnnjanb  in  1704.  For 
the  following  80  years  they  were  divided  into 
IS  nnalt  confederations,  called  mUalt,  which 
were  governed  by  nrdart  or  petty  chiefs,  of 
whom  Maha  Singh  was  the  most  powerfal. 
After  his  death  in  17»4,  his  son  Rnnjeet  Singh 
brought  the  other  ^rdars  into  subjection,  and 
rednced  the  Pnniaub  to  his  away.  (See  Eon- 
fxn  SiNQH.)  When  this  diatingaishad  Bikh 
chieftan  died,  in  19S0,  his  dominions,  known 
■s  the  kingdom  of  Lahore,  included  all  the 
piinoipal  Sikh  states  except  those  E.  of  the 
Sntlej.  They  soon  fell  into  anarchy,  the  pow- 
er of  the  army  became  supreme,  and  war  with 
the  English  broke  ont  in  ]84fi.  Battles  were 
fonght  and  victories  won  by  the  British,  nn- 
der  Sir  Hngh  Qongh,  at  Moodkee,  Dec.  16 ; 
at  Ferozeshah,  Dec.  31  and  22 ;  at  Aliwal, 
Jao.  2S,  1840;  and  finally  at  Sobraon,  Feb. 
10,  where  the  Sikhs  lost  10,000  men.  The- 
contest  then  terminated  in  a  treaty  by  which 
the  greater  part  of  their  territory  and  almost 
their  entire  government  was  ceded  to  the  East 
India  company.  This  treaty  soon  led  to  new 
oomplications,  and  to  a  second  war  between 
the  British  and  the  Bikhs,  beginning  in  1848, 
MooHan  was  invested  in  the  autumn  of  that 
year,  and  taken  in  January,  194S;  bat  the 
British,  nnder  Gongh,  were  repulsed  and  nar- 
rowly escaped  disastrons  defeat  at  the  bsttle 
o€  CMUianwallah,  Jan.  IS,  when  they  lost 
3,446  kiDed  and  wonuded.  A  snbseqnent  vic- 
tory at  Oncerat,  in  February,  oonoladed  the 
var;  the  Sikb  army  surrendered,  and  the  Pon- 
Janb  was  inoorponded  into  the  British  domin- 
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ions.  The  only  portion  of  the  Sikh  territories 
remaining  independent  is  comprised  in  the  nine 
small  states  of  Birhind.  The  Sikhs  were  faith- 
ful troops  daring  the  sepoy  mutiny  of  18C7, 
and  aided  materially  in  its  suppreBSion. — In 
1868  the  number  of  Bikhs  in  British  India  was 
officially  stated  at  1,1S9,S1B.  Their  ethnologi- 
cal affinities  are  wi^  the  Jats.  In  spite  of  the 
destruction  of  their  commonwealth,  thej  tnain- 
tnin  their  national  characteristics,  being  tall, 
thin,  dark,  and  active,  excellent  soldiers  and 
horsemen,  frank,  sociable,  and  pkoaure-ioving. 
Amritsir  is  their  spiritual  capital. 

MIMM,  a  native  state  of  British  India,  on 
the  B.  slope  of  the  Himalaya  range,  bonnded 
N.  by  Thibet,  E.  by  Bhotan,  8.  by  Bengal,  and 
W.  by  Nepaul,  between  tat.  27°  and  88°  10' 
N.,  and  Ion.  88^  and  89°  E. ;  area,  S,044  sq.  m. ; 
pop.  about  7,000,  prindpally  monntaineerH. 
The  surface  consists  of  a  series  of  ranges  of 
the  Himalaya  moantains,  which  on  the  lotith 
rise  abruptly  from  the  plains  to  the  height  of 
from  0,000  to  10,000  ft.,  and  increase  toward 
the  north  and  northwest,  where  Eintohinjnn- 
ga,  long  beHeved  to  be  the  loftiest  point  on 
the  sn^ace  of  the  globe,  attains  a  height  of 
more  than   28,000   ft.   above   the   sea.      The 


The  drainage  belongs  to  the  bawn  of  the  Gan- 
ges, toward  which  it  flows  by  the  Teesta,  which 
rises  in  Thibet,  and  pursues  a  winding  course 
through  Sikkim.  The  mountains  are  covered 
with  vegetation  to  the  height  of  12,000  ft., 
and  at  the  lower  levels  it  is  often  very  luxuri- 
ant fiikkim  abounds  in  fine  timber,  produ- 
cing oak,  walnut,  chestnut,  and  oheny  at  ele- 
vations of  from  fl,000  to  8,000  ft.,  and  sauI  and 
sissoo  further  down.  Copper  is  the  chief  min- 
eral prodnct.  The  soU  consists  mostly  of  a 
rich  black  mould ;  and  the  principal  crops  are 
miUet,  maize,  and  rice,  the  last  of  which  has 
been  cultivated  to  the  height  of  8,000  ft.  above 
the  sea.  The  aboriginal  inhabitants  have 
Mongolian  features,  and  speak  a  Thibetan  dia- 
lect.— The  Gorkhaa  conquered  Sittkim  in  176B, 
and  it  became  tributary  to  them  ;  bnt  during 
the  Nepaul  war  of  1814  the  rajah  cooperated 
with  the  British,  and  in  1817,  aFter  peace  was 
oonoluded,  his  independence  was  guaranteed, 
and  his  dominions  were  increased  by  the  grant 
of  certain  tracts  of  Nepanlese  territory.  In 
18SS  die  rajah  ceded  Darjeeling  to  the  Brit- 
ish, for  an  annnal  grant  of  £800,  subsequently 
increased  to  £000.  In  1849  he  countenanced 
some  outrages  on  British  subjects,  which  ledl 
to  a  temporary  forfeiture  of  this  allowance, 
and  a  fnrilier  loss  of  territory.  In  1861  be 
opened  his  dominions  to  Britisli  trade  without 
restriction,  and  in  1873  hia  allowance  was  in-- 
creased  to  £1,200.    His  cwital  is  Tumlooog.. 

BILEmB,  in  Greek  and  Boman  mytliology,  a 
satyr  prominent  in  the  retinue  of  Bacchus,. 
He  is  differently  called  the  son  of  Mercniy 
and'of  Pan,  and  is  represented  as  a  jovial  old' 
mjn>  with  a  bald  head,  a  pur  of  goat's  eartt. 
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and  ft  fat,  Beuaoal  face,  bJwats  intozioated,  snd 
either  moimted  upon  on  sbs  or  carried  b^  sa- 
tjn.  In  the  contest  with  the  giants  Baoohui 
was  assisted  bj  Silenos,  who  slew  Encetadas. 
Silenns  is  also  represent^  as  an  inspired 
prophet,  and  a  aage  who  despiaed  the  gifto  ol 
fortone.  When  he  was  drimk  and  asleep,  any 
on«  oould  oompel  him  to  prophes;  bj  anr- 
roanding  him  with  a  garland  or  chain  of  flow- 
era.  There  was  a  temple  sacred  to  him  at 
£!ia.  Several  poems  and  works  of  plaatio  art 
introdaoed  more  than  one  Silenos  at  a  time, 
representing  the  older  satyrs. 

an^au  (Ger.  SchUtien),  AHtrlH,  a  dnohy 
comprising  that  part  ot  Sileda  which  remained 
to  the  hoDse  ot  Aastria  after  the  peace  of  1768, 
bonnded  bj  Frossian  Silesia,  Galioia,  Hungary, 
and  Moravia;  area,  1,988  sq.  m. ;  pop.inl8T4, 
644,4AB,  of  whom  about  14  per  cent.  wereProt- 
estanta,  1  per  cent.  Jews,  and  the  remtunder 
Roman  Oatholics.  Fnliy  one  hall  of  the  pop- 
olation  are  Germans,  SQ  per  cent.  Poles,  and 
07er  19  per  cent.  Czechs.  The  Carpathian 
monntains  pass  through  it  in  the  southeast, 
and  the  Moravian  in  the  northwest,  and  it  is 
watered  bj  the  npper  Oder,  the  Vistula,  which 
rises  in  the  provinoe,  and  other  rivers.  About 
one  third  ol  the  territory  is  covered  with  for- 
ests. It  is  one  of  the  most  important  grazing 
provinces  of  Austria.  The  mining  and  weav- 
ing industries  are  important  Before  184S  it 
formed  with  Iforavia  a  single  administraUve 

[irovinoe,  and  then  became  a  separate  crown 
and  nnder  the  name  of  the  dnohy  of  Upper 
and  Lower  Silesia.  Until  186S  it  waa  one  of 
the  11  Austrian  states  belonging  to  the  Ger- 
man oonfederatton,  and  sinoe  18ST  it  has  been 
one  of  the  14  Cisleithan  provinces  represent- 
ed in  the  Beioharath.  The  principsl  towns 
are  Troppan,  the  o^ital,  Tesohen,  Bielitz,  and 
Jagemdorl 

81LESU,  PiMJii,  the  S.  E.  province  of  Prus- 
da,  bounded  N.  by  Brandenburg  and  Fosen,  £. 
by  Russian  Poland  and  Austrian  Galicia,  8.  by 
Austrian  Silesia  and  Horavia,  and  S.  W.  and  W. 
by  Bohemia,  the  kingdom  of  Saxony,  and  the 
Frossian  provinoe  of  Saxony;  area,  15,566  sq. 
m. ;  pop.  in  1871,  8.707,167,  of  whom  1,760,- 
841  belonged  to  the  Evangelical  church,  1,806,- 
186  were  Roman  Oathoiios,  and  46,629  Jews. 
It  is  divided  into  the  districts  of  Breslau,  Lieg- 
nitz,  and  Oppeln.  It  is  separated  from  the 
Augtrian  dominions  by  the  Sadetio  chain  of 
mountaJDS,  which  consist  of  long  well  wooded 
ridges  with  isolated  peaks.  There  are  two 
prinoipal  ii^oupa,  the  Biesengebirge  in  the  N. 
W.  part  of  the  range  and  the  Glatz  mountains 
in  tlie  opposite  direction ;  the  most  elevated 
peak  of  tbe  former,  the  Schneekoppe,  is  up- 
ward of  6,000  ft.  high,  and  of  the  latter,  the 
Great  Schneeberg,  nearly  6,000  ft.  There  are 
fertile  valleys  of  considerable  extent  The 
Oder  flows  through  the  province  in  a  general 
N.  W.  direotdon,  and  divides  it  into  two  nearly 
equal  portions,  that  on  the  left  of  the  river 
being  imonntainons,  and  that  on  the  right  flat. 
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This  level  portion  is  aandy,  with  extennve 
traoU  of  heath  and  stagnant  pools.  A  amall 
portion  of  the  8.  E.  comer  is  drained  by  the 
upper  course  of  the  Vistula.  The  mineral 
wealth  of  Silesia  is  confined  principally  to  the 
upper  or  8.  £.  part  of  the  province.  Gold 
and  silver  are  procored  in  small  quantities; 
copper,  Lead,  and  rino  are  found ;  and  coal  and 
iron  are  abundant  Qnarriee  of  limestone,  mar- 
ble, and  aandstone  are  worked.  Large  num- 
bers of  cattle  and  sheep  are  ruaed,  the  wool 
of  Silesia  being  ot  soperior  gnality,  and  form- 
ing next  to  linen  the  chief  export  The  prin- 
cipal manofactures  are  of  linen,  oottoD,  and 
woollens,  iron,  paper,  leather,  glass,  poroelaio, 
castings,  and  sheet  iron.  Among  the  principal 
towns,  besides  Breslau,  the  capital,  are  Glo^m, 
Liegnitz,  Oppeln,  and  the  fortresses  Bchweid- 
nitz,  Neisse,  Glatz,  and  Koeel.— Sileaia  became 
subject  to  Poland  in  the  10th  oenhirj,  wad  in 
1163  it  was  raled  by  three  independent  PoliA 
princes.  It  was  afterward  subdivided  into 
nQmerons  petty  states,  which  in  detul  b»<ame 
tributary  to  the  king  of  Bohemia,  and  fell  to 
Austria  in  1626.  The  olaims  of  Frederick  the 
Great  upon  the  former  dnchiee  of  Liegniti, 
Brieg,  Wohlan,  and  jAgemdort,  founded  on 
an  old  treaty  of  inheritance,  gave  rise  to  three 
wars  for  tbe  possession  of  Silesia,  the  first  in 
the  years  1740-'43,  the  second  in  1744~'6,  and 
the  last  in  1766-'68  (the  seven  years'  war). 
By  the  treaty  of  Hnbertsbnrg  in  1768  the 
provinoe  was  finally  secured  to  Pmasia,  except 
the  part  now  known  as  Austrian  Silesia.  A 
part  of  Lnsatia  was  added  to  it  by  the  treatiea 
of  1816. 
SIUCl.  See  SiuooK. 
BILIG1TE8,  SiMh.  See  Gubs,  SoLrniA 
BILICOR,  or  SBdaM,  the  essential  constituent 
of  ailex  or  fiint  It  is  obtained  in  a  dull  brown 
amorphous  powder  by  passing  the  vapor  of 
chloride  of  silicon  over  heated  potaasimn  or 
sodium  oontdned  in  a  glass  tnbe.  It  may  also 
be  obtained  from  the  aqueous  solution  of  the 
gaseous  fluoride  of  silicon.  Neutralized  witii 
solution  of  potash,  this  affords  a  silico-flnoride 
of  potassium,  which  when  well  dried  is  mixed 
in  a  glass  or  iron  tube  with  -^  or  -^  of  its 
weight  of  potaasimn  or  sodium  and  heated. 
The  silicon  set  free  partially  combiner  with 
the  exceas  of  the  alkali,  from  which  it  is  finally 
removed  by  washing  in  water.  When  heated 
in  «r  or  oxygen,  it  burns  vividly,  and  with 
such  intense  heat  as  to  fase  the  external  orast 
of  silica.  In  its  chemical  properties  silioon 
eihibita  striking  analogies  with  carbon  and 
boron.  When  strongly  heated  in  a  close  plati- 
num ornoible,  it  becomes  darker  and  of  great- 
er specific  gravity ;  it  loses  its  affinity  for  oiy* 
gen,  ao  that  it  will  not  ignite  eves  if  heat- 
ed by  the  blowpipe  and  immersed  in  oxygen, 
and  is  not  attacked  by  pure  hydrofluoric  acid. 
If  alnminom  be  sabstitnted  for  the  sodium 
of  tbe  above  experiment,  sHioon  is  obtuned 
in  a  crystalline  condition.  Two  methods  are 
employed  to  prepare  crystalline  silioon :    I, 
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foM  a  miztim  of  S  p&rta  pnlTeriEed  gjass,  10 
parts  cryolite,  1  part  alnmrnam,  and  wash  the 
{trodact  with  hydrochlorio  and  hjdroSnorio 
acida;  8,  fuse  15  part*  silioo-daoride  of  aodi- 
tun,  SiO  paiia  granulated  zinc,  4  parts  sodinm, 
and  wasQ  with  hydrochiorio  aod  uitrio  aoida. 
AmorphonB  gilicon  was  discovered  by  Berze- 
lins  in  1824.  crystaUine  by  Deville  in  1806. 
Crystalline  silicon  lonns  brilliant  black  scales 
having  a  Instre  like  that  of  apecnlar  iron  ore, 
sometimes  prismatic,  at  others  octahedral,  foli- 
ated, graphitic,  with  a  spacifia  gravity  of  2'49. 
The  symbol  of  silicon  is  Si ;  atomic  weight,  28. 
It  is  a  poor  conductor  of  eleotrioity,  fuaes  at 
a  temperature  between  that  of  cast  iron  and 
ataal,  is  harder  than  glass,  and  is  insoluble  in 
all  aoida  excepting  hydroflaorio  and  nitric. 
There  were  at  one  time  supposed  to  be  three 
modifications  of  silicon,  the  amorphons,  gra- 
phitoiil,  and  crystalline,  bnt  the  graplutoid  is 
now  regarded  as  somewhat  problematical. 
Silicon  belongs  to  the  oUss  of  tetrads,  being 
eqoivalent  in  ita  most  neoal  oombtnatioDS  to 
four  atcHns  of  hydrogen. — There  is  bat  one 
anhydrona  oxide  of  suioon,  commonly  known 
■a  silioio  acid  or  ailica;  its  formula  is  SiOi. 
SiHeo,  or  silioio  anhydride,  oconra  in  natnre 
dimorphous :  1,  in  hexagonal  priams  with  ter- 
minated pyramids,  aa  qoarta,  rock  crystal,  smo- 
ky qnarta,  amethyst,  Ac  ;  2,  in  wedge-uiaped 
cryrtals,  with  sharp  angles,  or  hexagonal  tables, 
or  in  twins  (called  tridymite),  oolorleas  and 
dear  aa  water.  The  former  has  the  specific 
gravity  of  20,  the  latter  of  2-S.  Its  only  sol- 
Tent  among  tha  adds  is  the  hydroflnoric,  by 
means  of  which  it  is  decomposed,  and  a  gaseons 
compound  is  obtained  of  its  base  with  the  acid. 
When  passed  into  water  this  oombination  ia 
broken  op,  and  ailica  is  reprodnoed  in  the 
form  of  little  babbles  and  white  fioccnli,  which 
by  washing  and  igniting  become  perfectly  pnre 
and  snow-white  silica.  PolTeriz^  ailica,  when 
mixed  with  an  alkaline  carbonate  and  fused, 
dispels  tbe  waakar  carbonic  acid,  and  itself 
eombinet  with  the  alkaii,  thns  exhibiting  its 
{Htipertiea  aa  an  acid.  Bat  these  are  too  feeble 
to  act  upon  test  p^ter.  An  excess  of  silica  in 
the  alkaline  mixture  determines  the  produo- 
tion  of  glass,  which  is  insolable  in  water  or 
common  adds ;  bnt  it  no  more  silica  be  added 
to  the  melted  mass  after  this  ceases  to  efler- 
Tesce  on  its  introduction,  the  product  after  be- 
ing oooled  may  be  dissolved  in  water.  When 
aiBca  ia  separated  from  its  alkaline  combina- 
tion by  hydrochloric  acid,  it  appears  before 
evaporation  aa  a  Jelly,  which  is  a  hydrate  of 
ailica,  soluble  in  a  large  excess  of  water;  bnt 
once  deprived  of  water  by  beat,  it  can  no  more 
be  dissolved.  Bilica  of  this  character  is  met 
with  in  several  mineral  compounds.  Tt  oon- 
atitntea  the  opal,  in  which  the  proportion  of 
water  varies  from  8  to  10  per  cent.,  and'  also 
great  deposits  of  a  white  ailidous  earth  made 
op  of  iniDSorial  remains.  The  zeolites  are  by- 
drsted  rilidons  oomponnds,  which  when  finely 
polverUed  and  treated  witck  hydrochloric  add 
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swell  up  into  the  tranniarent  jelly. — Bilica  is 
an  important  element  m  the  composition  of 
the  grasses,  and  forma  in  chief  part  the  hard 
external  coat  of  the  reeds.  It  combines  with 
bases  and  forms  sihcates,  smong  which  are 
found  a  large  proportion  of  the  miuerala. 
Their  variety  is  multiplied  by  the  number  of 
bases,  aa  lime,  alumina,  magnesia,  protoxide  of 
iron,  and  several  of  the  other  metals,  and  by 
the  diversity  in  the  relative  proportions  of  the 
different  siUoates,  the  snbstitQtion  of  one  base 
for  another.  Tbey  comprise  the  hydrous  and 
anhydrous  silicates,  tliB  former  including,  be- 
sides those  already  named,  the  talcs,  aerpan- 
tines,  and  chloritca,  and  the  latter  the  aagites, 
garnets,  miosa,  and  feldspars.  Tbey  are  for 
tiia  most  part  fusible,  and  those  melt  easily 
which  consist  largely  of  fusible  oxides.  They 
are  decomposed  by  vegetable  acids,  and  grad- 
ually even  by  the  carbonio  add  gas  of  the 
atmosphere ;  bnt  at  high  temperatares  in  a 
furnace  the  silica,  not  being  volatile,  takes  the 
place  of  most  other  acids,  expelling  even  sul- 
phuric add  from  its  combinations. — Diatoma- 
ceons  or  infusorial  silica,  of  which  law  de- 
posits have  been  found  In  Nevada,  New  Jersey, 
and  Virginia,  is  now  employed  in  the  arte  for 
a  great  variety  of  purposes,  among  which  are : 
as  a  polish  for  metala  under  the  name  of  tri- 
poli  or  electric  silicon;  as  a  non-condcctor  in 
refrigerators  and  fire-proof  safes;  aa  an  ab- 
sorbent of  nitro-glycenne  in  the  manufacture 
of  dynamite;  in  the  manufacture  of  ^ass,  en- 
amel pottery,  and  solnble  glass.  Chloride  of 
silicon,  BiCli,  is  a  transparent,  colorlesa  liquid, 
wiUi  a  pungent,  add,  irritating  odor.  It  is 
very  volatile  and  fumea  strongly  in  the  air, 
and  ia  prepared  by  the  action  of  chlorine  on  a 
heated  mixture  of  ailica  and  charcoal.  FIdo- 
ride  of  silicon,  SiFi,  is  a  colorless  gas  of  a 
peculiar,  pnngent  acid  odor,  which  ia  evolved 
when  equal  parts  of  finely  powdered  flucr  spar 
and  siliciooB  sand  or  powdered  glaaa  are  mixed, 
in  a  capacious  fiask  or  retort,  with  12  tiroes 
their  weight  of  oil  of  vitriol.  The  gas  was 
converted  into  a  liqaid  by  Faraday.  When  a 
stream  of  gaseotta  finoride  of  silicon  is  trana- 
mitted  through  water,  it  ia  partially  decom- 
posed and  partially  dissolved.  Two  atoms  of 
water  react  on  three  of  fluoride,  and  produce 
silico-flnoric  or  hydroflDosilicic  acid,  which  is 
dissolved,  while  one  third  of  ite  silicon  ia  de- 
posited  as  silica.  Efforts  have  been  made  in 
metallurgical  operations  to  economize  the  flu- 
oride of  silicon  and  hydrofluoailicic  acid  hith- 
erto wasted,  and  to  employ  the  latter  in  the 
beet>sagar  refinery  and  for  chemical  nses. 

SlUSnU  (Turk.  Drittra),  a  fortified  town 
of  European  Tnrkey,  in  Bulgaria,  on  the  right 
bank  d(  the  Banube,  6T  m.  S.  N.  E.  of  Bhnmla 
and  280  m.  N.  N.  W.  of  Constantinople;  pop. 
with  the  garrison  about  20,000.  The  river  ia 
here  more  than  1,200  ft.  wide,  and  studded  with 
nnmerona  islands  between  the  town  and  tba 
Wallachian  shore.  There  are  several  mosques, 
a  large  Greek  church  and  convent,  capadona 
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bairaoks,  pablio  baths,  aai  a  oustom  house 
with  mtigazinea  for  gtoring  grain  aod  flonr.  It 
has  no  important  manofaotores,  and  the  chief 
trade  is  in  wood  tuid  cattle.  It  is  a  vbtj  an- 
cient place,  and  near  the  city  are  remains  of 
fortifications  erected  during  the  Byzantine  em- 
pire. In  B71  the  emperor  John  Zimisces  here 
rented  the  Rnsaiang  under  SyiotoalaT.  It  waa 
hesieged  by  the  Russians  in  17T8,  and  again 
in  1TT0,  when  they  eoSered  a  levere  loss.  It 
oapitnlated  to  them  in  1810.  In  1828  they 
besieged  it  for  several  months,  and  were  ob- 
liged to  retire'  but  in  1829  it  waa  redaoed  hj 
them,  and  held  for  some  jears  as  a  pledge  for 
the  payment  of  an  Indemnit?  by  Ut6  Porte, 
bnt  was  eventuall;  returned.  In  1849-'08  the 
fortifioations  were  greatly  strengthened  by  the 
addition  of  12  detached  forts,  of  whioh  that 
on  the  hill  oommanding  the  town  is  one  of 
the  best  military  works  of  the  time.  In  May, 
19S4,  it  was  invested  by  GortohakoS,  and  af- 
terward by  Paskevitoh;  hat  after  bombarding 
it  for  89  days  the  Russians  retreated  with  a 
loss  of  about  12,000  men  and  most  of  their 
armament.  Daring  the  siege  the  town  waa 
laid  in  rnins  hj  the  Rnsaian  batteries  and  mines. 
SILK,  a  fibre  obtained  chiefiy  from  the  co- 
coons of  the  caterpillar  of  the  mulberry  tree 
moth  (iombffx  mort).  The  fibre  produced  by 
other  species  of  the  genaa  bombyx  and  by  other 
genera  of  the  same  famUy  is  inferior  to  that  of 
B.  mori.  For  an  acconnt  of  these  rilk-produ- 
oing  insects,  see  Silk  wo  BJt.  The  spider's  thread 
resembles  silk  in  character,  but  toe  rearing  of 
spiders  is  so  difficult,  and  the  produce  of  each 
individuaj  so  small,  that  all  attempts  to  convert 
the  fibre  into  textile  fabrics  have  been  aban- 
doned. The  byssas  of  the  pinna  nobilii,  a 
shell  fish  inhabiting  the  Uediterranean,  consists 
of  long,  silken  filaments,  whioh  have  sometimes 
been  woven  into  fabrics,  but  rather  for  curi- 
osity than  for  use.  The  manufactare  of  silk 
doubtless  ori^ated  in  Ohina.  It  is  asserted 
by  Ohinese  historians  that  the  wife  of  the  em- 
peror Hwang-ti  (about  2900  B.  0.)  was  the 
first  who  nn wound  the  ^k worm's  oocooo. 
As  early  as  the  time  of  Aristotle  silken  fab- 
rics were  woven  in  the  island  of  Cos,  bat  the 
fibre  there  employed  appears  to  have  been  im- 
ported from  the  country  of  the  Seres  (Ohinese). 
Later  the  product  of  the  Ooan  looms  was  fa- 
mous thronghoat  the  Roman  empire  as  Coa 
e«i(M,  a  trausparent  ganze.  The  silkworm  was 
unknown  to  Europe  prior  to  the  reign  of  Jns- 
tinian  (A.  D.  627-695),  when  some  "grains" 
or  eggs  of  the  insect  were  bronght  to  Oon- 
stantinople  by  two  Persian  monks,  the  intro- 
duction of  the  white  mulberry  following  soon 
after.  The  silk  manafaoture  made  rapid  prog- 
ress, its  chief  centres  being  Thebes,  Corinth, 
and  Argos.  In  1147  many  inhabitants  of 
(Grecian  cities  who  were  skilled  in  this  ail  were 
taken  prisoners  by  Rog^r,  king  of  Sicily,  and 
carried  to  Palermo.  The  silk  industry  soon 
spread  into  Italy,  and  Venice,  Milan,  Florence, 
and  Laooa  were  distinguished  for  the  excel- 
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period  introduced  the  manufactare  into  Spain, 
and  a  flourishing  silk  trade  was  already  es- 
tablished at  Gr^ada  when  that  dty  was  cap- 
tured by  Ferdinand  the  Catholic.  Louis  XL 
of  France  in  1430,  and  Francis  I.  while  the 
French  occupied  Milan  fn  1621,  introduced 
workmen  from  there  for  the  purpose  of  e»- 
tablisiiing  the  prodnction  of  silk  in  France; 
but  the  attempts  were  not  sncoessful  till  1664, 
when  a  gardener  at  Ntmes  had  cultivated  the 
white  mulberry,  trees  and  prepared  suitable 
food  for  the  worms.  The  silk  manufacture 
bad  a  rapid  development  in  the  south  of 
France,  and  England  began  to  import  tJience 
costly  fabrics,  such  as  she  liad  previonsly  im- 
ported from  Italy  and  China.  The  manufac- 
ture of  silk  goods  made  great  progress  in  Eng- 
land during  the  reign  of  James  I.,  and  it  ia 
wud  that  in  1666  the  trade  had  become  bo  im- 
portant as  to  give  employment  to  40,000  per- 
sons. In  1686  a  large  body  of  silk  weavers, 
driven  from  France  by  the  revocation  of  tbe 
edict  of  Nantes,  took  refuge  in  England  and 
settled  in  SpitolfleldB,  London,  where  they 
established  several  new  branches  of  the  art. 
In  1788  the  value  of  tbe  silk  products  waa  rated 
at  £8,S60,0O0.  James  I.  early  sought  to  ratab- 
lish  silkworm  oalture  in  the  American  colouiea. 
He  himself  forwarded  eras  to  Vir^nia,  and 
high  rewards  were  offered  with  the  hope  of 
placing  the  culture  upon  a  permanent  footing. 
But  it  was  all  in  vain ;  tobacco  superseded  silk. 
In  Louisiana  the  cultivation  of  silk  was  intro- 
duced in  1718  by  the  "  Company  of  the  West," 
Qovemment  grants  were  m^ade  to  the  settlers 
in  Georgia,  to  enconrsge  the  cultivation  of  the 
mulberry  tree.  Artisans  were  sent  to  that 
colony  in  17S2  from  different  parts  of  Europe 
to  direct  the  management  of  the  worms  oud 
winding  of  the  silk,  aod  trees,  seed,  and  silk- 
worm eggs  were  abundantly  furnished.  In 
1T84  the  first  export  of  raw  silk,  amounting 
to  8  lbs.,  was  made  to  England.  More  waa 
sent  the  nest  year,  and  being  manufactured 
into  organzine  by  Sir  Thomas  Lombe,  it  was 
much  admired.  At  the  German  settlement  of 
Ehenezer,  on  the  Savannah  rirer,  the  produo- 
tion  in  1740  had  amonnted  to  over  1,000  lbs. 
of  oocoons,  and  the  silk  was  so  well  reeled  that 
it  commanded  in  London  the  highest  prices. 
In  1T61  the  trnstees  of  the  Ebenezer  settle- 
ment erected  in  Savannah  a  public  filature  or 
silk  honse,  to  instruct  in  the  management  of 
private  filatures.  At  the  end  of  1764  the  ex- 
ports of  raw  silk  for  the  four  preceding  years 
amounted  in  valne  to  $8,880,  and  for  the  neit 
18  years  the  annual  exports  averaged  546  lbs. 
The  cocoons  delivered  at  the  filature  in  1767 
were  1,060  lbs. ;  in  ITSO,  15,000  lbs. ;  and  in 
the  next  eight  years  they  amounted  altogether 
to  nearly  100,000  lbs.  But  when  parlisment 
in  1766  reduced  the  price  of  coooona  from  8«. 
(one  half  of  which  had  been  in  the  way  of 
bonnty)  to  It.  6d,,  the  production  rapidly  d»- 
olined  from  20,000  Iba.  of  coooons  in  1706  to 
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£90  Iba.  In  1770.  The  boaiiieBa  wu  entirelj  I 
broken  np  by  the  revolntionary  w«r.  In  8onU»  [ 
Carolioa  ailk  growing  was  practiaed  before  the  | 
Tevolutdon  by  the  Swiss  settlers  at  PerryBborg, 
ftnd  also  by  the  French,  who  wroaght  it  ap 
with  wool  into  fabrics.  In  1766,  680  lbs.  of 
cocoons  were  rused  npon  a  plantation  in  &t. 
Thomas  pftiish ;  but  though  some  progress  eon- 
tinned  to  be  made  in  the  bosineBa,  it  wu  at 
last  bronght  to  an  end  by  the  same  caasee  that 
broke  it  np  in  Georgia.  Id  Connecticnt  the 
CDlture  of  silk  was  also  undertaken  at  an  early 
period,  and  was  encouraged  by  the  home  gov- 
ernment as  in  the  other  colonies.  Dr.  Aapin- 
wall  BDOoeeded  in  establishing  the  business  in 
Uansfield,  Conn.,  where  it  is  still  carried  on, 
and  before  the  revolnticmary  war  it  was  already 
in  a  very  promising  condition.  In  1789  about 
SOO  lbs.  of  raw  silk,  worth  %6  a  poand,  were 
made  at  Mansfield ;  it  was  mostly  manofactored 
into  stockings,  handkerchiefs,  ribbons,  buttons, 
Knd  sewing  silk  worth  (1  an  oonoe.  In  17B0 
abont  50  funiliee  in  New  Haven  were  engaged 
in  the  business,  and  in  Norfolk  abont  80  fam- 
ilies raised  and  spun  1,200  "ran  of  silk."  In 
1BS9  the  prodnct  of  Mansfield  and  its  vicin- 
ity is  reported  to  have  been  about  five  tons  of 
raw  silk.  In  Massachusetts  attention  was  also 
directed  to  the  silk  coltnre  in  the  latter  part  of 
the  last  centnry.  The  town  of  Ipswich  was 
noted  in  the  tnannfaotnre  of  silk  and  thread 
lace.  A  filatnre  was  opened  in  1770  at  Phila- 
delphia, and  1771  from  June  to  the  middle  of 
August  it  received  2,800  lbs.  of  cocoons.  In 
•ome  of  the  interior  towns  of  Pennsylvania, 
as  Washington  In  the  8.  W.  part,  silk  is  still 
prodoced  to  a  moderate  extent,  and  not  only 
converted  into  sewing  silk,  bot  sW  woven.  In 
Ohio,  the  E.  ^aits  of  Eentncky  and  Tennessee, 
and  N.  Geoma,  the  production  has  proved  well 
adapted  to  the  soil  and  climate,  and  many  have 
anticipated  for  it  a  great  success  in  this  portion 
of  the  country.  There  seem  in  fact  to  be  no 
natural  obstacks  to  the  prosecution  of  the  busi- 
ness orer  all  the  middle  and  aonthem  portion 
of  the  United  States.  Several  species  of  mul- 
berry, quito  as  well  adapted  for  feeding  the 
worms  m  the  early  stages  of  their  growth  as 
the  white  mulberry,  grow  wild  from  Pennsyl- 
vania southward,  and  are  easily  cultivated  in 
other  districts.  The  foreign  species  of  the  tree 
have  also  been  introduced,  and  are  now  almost 
•a  well  known  as  the  native  sorts.  The  total 
product  of  dlk  raised  in  the  United  States  in 
1840  was  reported  at  61,6tS2  lbs.,  worth  abont 
(360,000.  In  1 B44,  acoording  to  the  report  of 
the  commissioners  of  the  census,  it  was  896,790 
Ibs..worth(l,400,000;  bat  in  ISJSOitwas  only 
14,768  lbs.  The  United  SUtes  census  of  1870 
gives  no  Btatistioa  of  native  Bilk  cnltnre;  neither 
is  there  any  mention  of  American  silk  in  the 
"Beportof  the  Silk  Association  of  America" 
for  1B75.  The  growth  and  mannfactnre  of 
nlk  have  been  successfully  attempted  in  Cali- 
fornia, Just  before  the  breaking  out  of  the 
Framto-Oennan  var,  French  cooperation  bad 
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been  secured  tor  the  establishment  of  a  rilk 
colony  in  San  Bernardino  eo. ;  but  the  project 
failed,  owing  to  the  disastrous  termination  of 
that  conflict.  There  wss  in  San  Jos^  in  1876 
one  cocoonery  with  about  1,000,000  silkworms, 
and  a  silk  manufacturing  company  has  been 
organized  in  San  Francisco.  In  the  same  year 
Sonoma  oo.  had  an  association  for  the  pro- 
motion of  silkworm  culture. — Silk  Mandfao- 
TDBB.  The  cocoons  consist  of  the  sheath  of 
loose  filaments  attached  to  the  twigs  that  sup- 
port the  whole,  and  beneath  this  the  external 
coat  of  Boft  flossy  silk,  within  which  is  the 
compact  oval  ball,  or  cocoon  proper.  The 
thread,  as  lud  by  the  worm  in  successive 
coats  in  his  constantly  diminishing  tenement, 
is  not  wound  regularly  around  the  inside  of 
the  hollow  ball,  but  is  passed  back  and  forth 
in  one  place  after  another  in  such  manner 
that  many  yards  may  be  wound  off  without 
tarning  over  the  ball.  It  is  iiroduced  through 
two  orifices  in  the  nose  oi  the  worm,  and 
the  two  fibres  on  issuing  forth  are  secured 
together  by  the  glntinons  matter  which  accom- 
panies them  and  forms  nearly  one  quarter  of 
their  weight.  The  average  size  of  each  one  of 
the  primary  fibres  is  about  -p^  of  an  inch. 
Raw  silk  consists  of  any  number  of  the  double 
filaments  slightly  twisted  and  agglutinated  to- 
gether to  form  one  thread,  called  single.  This 
is  commonly  of  a  golden  yellow  color,  of  spe- 
cific gravity  I'S,  and  is  the  strongest  of  all 
fibres  used  for  weaving,  threads  made  of  it 
being  three  times  stronger  than  those  of  the 
same  size  made  of  fiai,  and  twice  as  strong 
as  those  of  hemp.  Some  of  the  best  cocoons 
ore  kept  for  breeding ;  the  remainder  are  clss- 
sifled,  each  sort  being  worked  by  itself.  Be- 
fore tbe  chrysalis  matures  and  the  moth  can 
begin  to  eat  his  way  ont,  the  cocoons  are  ex- 
posed to  a  moderate  degree  of  heat,  either  in 
an  oven,  or  in  a  steam  bath,  or  in  water  heated 
to  about  200°  F.  The  fioss  covering  iMing 
opened  at  one  end,  the  cocoon  is  slipped  out, 
and  is  then  ready  to  be  nnwound.  The  co- 
coons are  placed  about  five  together  in  each  one 
of  four  compartments  in  a  sort  of  trough  or 
basin  holding  bot  water,  which  is  kept  at  the 
necessary  temperature  by  a  steam  pipe.  The 
gummy  matters  are  softened  by  the  water,  and 
the  fibre  is  thus  released.  The  ends  are  can^t 
up  by  a  little  sort  of  broom  with  which  the 
cocoons  are  stirred,  and  those  from  each  com- 
partment being  brought  together  are  passed 
through  an  eyelet,  which  strips  off  a  portion 
of  the  gum,  and  still  more  is  mbbed  off  by 
causing  the  threads  formed  by  each  bundle  of 
fibres  to  cross  and  mb  against  each  other,  as 
they  are  conducted  diagonally  through  a  buo- 
ceasion  of  eyelets  toward  the  reel,  just  pre- 
vious to  reaching  which  all  are  united  in  one 
thread.  The  reel  is  set  at  some  distance  from 
the  trough,  to  allow  the  gum  to  harden,  and 
prevent  the  threads  from  sticking  together; 
and  it  has  a  disht  lateral  motion,  so  that  the 
threads  are  lud  in  spirals,  and  do  not  come  in 
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ooatACt  while  fresh  from  tha  bath.    When  ft 

thread  breaks,  or  a  ooooon  giTes  oat,  a  freah 
coooon  ia  Bnbstitntod;  and  tt<  the  inner  fibres 
are  alwv.j»  maoh  finer  than  the  oater,  new  oo- 
oooDS  are  added  beFore  the  first  lot  have  beea 
onwoand.  These  finer  filaments,  as  also  the 
immediate  envelope  of  the  ohryaSiliH,  oonstitnte 
with  the  floss  silk  what  is  knoirn  as  waste. 
The  raw  silk  taken  oS  from  the  reeJsia  in  China 
made  up  into  bnadles,  called  books,  for  expor- 
tation, and  elsewhere  the  hanks  are  aimplj 
twisted  BO  as  to  hold  snuglj  together.  The; 
are  then  readj  for  the  factor;  of  tne  ulk  throw- 
■ters,  where  are  conducted  the  operations  con- 
nected with  the  throwing,  a  term  variousij 
used  to  express  the  putting  s  twist  into  fibres. 
For  bandanna  handkerchiefs  the  only  prepara- 
tion of  the  ailk  is  winding  the  hanks  and  clean- 
ing; bleaohing  is  added  for  silk  intended  for 
gauze  and  sinular  fabrioB.  Winding,  cleaning, 
and  throwing  prepare  it,  nnder  tha  name  of 
thrown  singles,  for  ribbons  and  common  silks. 
Ifumply  doabled  before  throwing,  it  is  Imown 
M  tram,  and  is  nsed  for  tha  woof  or  shoot  of 
gros  de  Naples,  velvets,  and  flowered  silks. 
The  twisting  of  each  strand  before  doubling, 
as  well  as  afterward,  converts  it  into  o^anzine, 
a  strong  thread  snitable  tor  warp.  Tbe  wind- 
ing is  done  from  light  six-sided  reels  calied 
swifts,  npon  which  the  hanks,  first  washed  in 
aoap  and  water,  are  extended,  and  rows  of 
which  are  set  upon  long  shafts  in  an  iron  frame 
and  connected  each  with  its  own  bobbin,  opon 
the  top  of  the  frame.  The  revolution  of  the 
latter  oarries  aroand  the  reel  beneath,  and  the 
movement  is  properly  checked  and  regnlsted 
by  appliances  to  the  reel.  The  next  process  is 
that  of  cleaning  the  threads,  which  ia  effected 
opon  the  cleaning,  drawing,  or  piokiug  ma- 
chine. Tha  fnU  bobbins  are  set  norizontally 
npon  plain  spindles,  from  which  each  thread 
is  conducted  over  an  iron  or  glass  gnide  rod, 
thence  through  an  adjustable  opening  between 
two  upright  iron  blades  of  an  instrument  called 
tba  cleaner,  and  then  to  the  empty  bobbins, 
which  by  their  revolution  wind  it  off  from  the 
full  ones.  Knots  and  other  irregnlaritiee  are 
■topped  by  the  cleaner,  and  if  not  bmshed  off 
thej  stop  the  movement  of  the  bobbin  until 
they  are  removed  b;  hand.  The  spinning  or 
rather  twisting  process  is  conducted  by  means 
of  machines  similar  to  those  used  for  the  tame 
purpose  in  cotton  spinning.  Doubling  Is  the 
process  of  brining  two  or  more  of  the  twisted 
threads  into  one  and  winding  this.  The  bob- 
bins of  doubled  thread  are  next  twisted  at  the 
spinning  frames,  which  completes  the  prep- 
araUon  of  silk  thread  whether  for  sewing  or 
weaving  purposes.  The  American  machines 
tor  doubling  and  twisting  are  much  superior 
to  those  used  in  England,  but  for  winding  tbe 
same  are  employed  in  both  countries.  The 
thread  is  colored  by  dyeing  after  the  gnm  has 
been  removed  from  it  by  Ixilling  for  three  or 
four  honm  in  soap  and  water.  It  loses  about 
one  quarter  its  weight  by  this  operation,  bnt 
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ly  half  the  loss  in  the  dye  stuff  it 

absorbs. — Waste  silk  is  prepared  for  spinning 
by  first  backling  in  the  same  manner  aa  flue  ia 
haokled,  and  with  tbe  same  sort  of  hand  instm- 
ment  This  is  followed  by  machine  hackling 
upon  the  filling  engine,  which  more  eftectnally 
combs  ont  tbe  filamenta  and  removes  the  im- 
purities. The  sliver  of  parallel  fibres  is  then 
chopped  into  lengths  of  about  H  in.,  which  after 
soQtching,  as  in  the  treatment  of  cotton,  are 
converted  into  a  sort  of  fine  down.  This  is  put 
into  bags  and  boiled,  first  with  soap  and  water 
for  an  hour  and  a  half,  and  afterward  with 
pure  water.  It  is  then  powerfully  squeezed 
under  a  Bramah  preas,  dried  by  artificial  heat, 
and  agwn  scutched.  The  snsceeding  opera- 
tions of  carding,  drawing,  and  roving  by  the 
fly  frames,  and  spinning  by  tha  spinning  mill 
and  throstie  frames,  are  similar  to  those  prac- 
tised in  the  manufacture  of  cotton  yarns.  The 
product  is  adapted  for  the  manufacture  of 
shawls,  bandanna  handkerchiefs,  and  umilar 
fabrics. — In  the  year  ending  Dec.  SI,  1874, 
there  were  in  the  United  States  180  silk  man- 
ufactories, employing  14,4TB  operatives  of  boUi 
sexes,  distributed  as  follows:  New  Jersey  43, 
with  6,414  operatives;  New  York  TO,  wiA 
S,873;  Gonneotiont  21,  with  2,661;  Penasyl- 
vania  2S,  with  1,S41 ;  Massachusetts  11,  with 
1,349;  Oalifomia  8,  with  100;  Ohio  S,  witb 
40;  Illinois  9,  with  86 ;  New  Hampshire,  Ma- 
ryland, Vermont,  Missouri,  and  Kansas,  each 
1.  The  total  capital  invested  was  tH, 708,184; 
total  value  of  production,  (20,082,482.  Of 
this  sum,  thrown  and  spun  silks  amounted  to 
$8,868,326;  sewing  silks  and  machine  twist, 
{6,766,684;  broad  goods  and  ribbons,  (6,154,- 
818 ;  laces,  braids,  and  trimmings,  $4,2B8,1BS. 
The  Importations  of  «lk  into  the  United  States 
for  the  year  ending  June  80, 187E,  were  as  fol- 
lows: raw  silk,  1,101,681  lbs.,  costing  at  the 
foreign  port  of  shipment,  (4,604,806 ;  sewing 
silk,   (30,389;    silk,  satins,    crapes,   pongees. 

E lushes,  ribbons,  &c.,  119,226,673;  gloves  ani 
osiery,  (71,068;  mixed  goods,  (8,482,369; 
total,  (37,814,787.  There  were  imported  be- 
sides 898,012  lbs.  of  oocoons.  The  silk  crop 
of  Europe  in  the  year  I8T4-'6  was  9,000,000 
lbs.,  of  which  Italy  supplied  6,800,000,  France 
1,600,000,  and  Sptun  about  310,000.  The  im- 
port from  Asia  amounted  to  11,500,000  lbs. 

SILK  BPnnX  {ntpMla  plvmy>e»,  Koch),  a 
geometric  spider  of  the  family  epeirida,  first 
brought  to  notice  by  Dr.  B.  G.  Wilder  in  1866  j 
he  discovered  it  on  the  sea  islands  off  the  coast 
of  South  Carolina.  The  female  is  I'l  in.  long, 
with  a  lonptndinat  spread  of  legs  2{  in.,  and 
a  lateral  extent  of  8f  in. ;  the  cephalo-thoraz 
is  black  above,  mostly  covered  with  silvery 
hairs;  abdomen  olive  brown,  with  yellow  and 
white  spota  and  stripes ;  eye  spots  black  and 
eight  in  number ;  it  received  its  specific  name 
from  the  closely  set  stiS  bmshes  of  hairs  on 
the  legs.  They  are  found  in  forests,  building 
strong  viscid  webs,  8  to  4  ft  in  diameter,  and 
oanaUy  over  10  ft.  from  the  ground.    The  web 
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is  nude  of  ■  drr,  Inelutic,  Bilverj  gr&y  dlk, 
and  of  «  vei7  eltMtJo,  vitoid  yellow  nlk ;  the 
fonner  is  the  sapporting  radiatiDg  framework, 
and  the  latter  forms  the  ooncentrio  entangiiDg 
cudes.    It  sacks  out  the  gam  of  its  old  web 


Cor  making  a 


this  is  a  circle 

its  upper  sextant, 
oonsiBting  of  a 
oontinnonB  spiral 
viscid  line  laid 
npon  the  Domer- 
ouB  radii.  The 
apider  remuns 
qaiet  in  its  web, 
head  downward, 
andlireryacdTe 
Qpon  it  when  a 
fl  J  is  entangled ; 
it  is  slow  on  the 
ground,  and  likes 
the  fnll  glare  of 


the 


Thi 


;le  of  70° ;  when 
is  tonched,  it 
ahakes  ita  web  violently.  Like  most  if  not  all 
geonietrio  spiders,  thongh  well  provided  with 
eyes,  it  can  distingnish  only  lignt ;  if  the  in- 
sect caagbt  happens  to  be  on  a  radias  beyond 
her  reach,  she  cannot  see  it,  and  returna  to  the 
centre  to  shake  the  web  and  ascertain  what 
radius  holds  the  weight ;  two  spiders  will  often 
approach  each  other  till  their  legs  interlock 
before  they  are  aware  of  their  proximity. 
Bearing  and  touch  are  acute.  The  msles  are 
cmly  a  quarter  of  an  inch  long,  with  the  legs 

2 reading  laterally  and  longitadinally  abont 
ree  fonrtha  of  an  inch ;  the  body  and  legs 
aT«  dark  brown ;  they  make  no  webs,  onless 
when  very  yonng,  and  aeem  to  hang  on  to  that 
of  some  female,  or  to  some  part  of  her  body. 
Prof.  Wilder  had  an  idea  that  the  ailk  of  this 
■pider  might  be  oeefol  in  the  arta,  and  devised 
several  ingenious  ways  to  procure  it.  Eef  onnd 
that  from  one  pair  of  spinners  came  white  and 
from  another  yellow  silk,  which  he  was  enabled 
to  wind  separately  by  a  simple  machine  to  the 
extent  of  nearly  two  miles,  at  170  revolutions 
a  minute,  in  less  than  4ve  hoars  of  winding 
time;  be  oonld  not  reel  more  iJian  800  yards 
at  one  time ;  the  diameter  varied  from  ^^ 
to  tiAtt  *>'  B"  inch,  and  its  strength  was  very 
great.  For  details  see  the  "  Popular  Science 
Monthly  "  for  April,  1876. 

BD.KWOBII,  the  larva  of  a  lepidoptoroos  in- 
sect of  the  moth  division,  family  bombyeida, 
and  genus  bcmbyx  (Schrank).  Of  all  the  sUk- 
prodadng  larvm,  that  of  the  common  silkworm 
(£.  mori,  Bchr.)  Is  the  most  important,  aa 
from  it  is  obtained  all  the  Enropean  and  most 
of  the  Chinese  silk.  The  moth  is  abont  an 
inch  long  and  2  in.  in  alar  extent,  of  a  whitish 
or  pale  yellowish  color,  with  two  or  three  ob- 
■onre  etreaka  and  a  Innate  spot  on  the  npper 


wings ;  the  tnmk  is  very  short ;  the  superior 
wings  decumbent,  and  the  inferior  eztcniding 
almost  horuontaliy  beyond  tbem;  the  anten- 


Ijim,  Pop*,  Cocoon,  ud  UoUi  of  Birmbji  man, 

nn  of  the  males  are  pectinated ;  the  moles  fly 
swiftly  in  the  erening  and  sometimes  by  day, 
bnt  the  females  are  inactive ;  the  latter  live  but 
a  few  hours  after  the  eggs  are  depodted  on 
the  mulberry  trees.  The  eggs  are  abont  the 
size  of  mnstard  seeds,  and  the  young  emeige 
in  a  few  days  if  the  weather  or  air  of  toe 
breeding  room  Is  warm  and  dry ;  when  first 
hatched  they  are  one  or  two  lines  long,  of  a 
dark  color,  and  very  soon  begin  to  eat  Tort- 
oionsly,  with  short  intervals  of  abstinence  du- 
ring the  moultings,  until  full  grown,  when  they 
are  abont  S  in.  long,  light  green  with  darker 
marks,  with  blackish  bead,  and  fleshy  protnber- 
snce  on  the  last  joint  but  one;  there  are  19 
'    the  body,  9  stigmata  or  breathing 


holes  on  each  side,  and  IS  legs,  of  which  the 
anterior  6  are  hooked,  and  the  others,  Inclu- 
ding the  3  on  the  last  segment,  end  in  disks ; 
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the  month  has  a  vertioal  u]>eDing,  vith  strong 
and  serrated  jaws;  the  stomach  is  verj  large, 
as  would  he  expected  in  aaoh  a  voracious  lar- 
va. It  lives  exposed  in  the  wild  state,  bat 
none  of  the  Ohinese  or  European  worms  are 
allowed  to  incur  the  risks  of  life  in  the  open 
air.  According  to  the  experiment  of  Ooont 
Dandolo,  100  nawlj  hatched  silkworms  weigh 
1  grain,  after  the  first  monlt  IG,  after  the  sec- 
ond 94,  after  the  third  400,  after  the  foarth 
4,628,  and  at  fall  size  S,GO0  grains;  each  con- 
sumes an  ounce  of  malberrj  leaves  dnring 
these  stages,  about  60,000  times  its  primitive 
weight,  and  its  length  increases  from  1  to  40 
lines  dnring  the  same  period;  bj  calculation 
the  product  of  an  ounce  of  eggs  eats  upward 
of  1,200  lbs.  of  leaves^  and  ahoold  furnish 
130  lbs.  of  cocoons.  Like  most  other  cater- 
pillars, it  changes  its  skin  four  times,  at  in- 
tervals depending  on  the  temperature  and  on 
the  qnantit;  and  qoalit;  of  the  food ;  if  kept 
at  S0°  to  100°  F.  it  moults  in  half  the  time  re- 
quired at  ordinary  temperatures.  As  usually 
treated,  the  first  moult  takes  place  on  the  4th 


or  6th  day  after  hatching,  the  second  berins  on 
the  8th,  the  third  Ukes  up  the  IStb  and  14th, 
and  the  last  happens  on  the  22d  or  2Sd  day ; 
after  this  the  fifth  age  lasts  10  days,  making 
abont  83  days  tor  the  whole  process  to  matu- 
rity. The  appetite  increases  with  the  size  til] 
after  the  fourth  moult;  during  the  last  10 
days  the  silk  gum  is  elaborated,  the  appetite 
diminishes,  and  the  larva  begins  to  spin  its 
oooooD.  The  spinning  apparatus  is  near  the 
month  and  connected  with  the  silk  bags,  which 
are  long,  slender,  and  oonvolnted,  contain- 
ing a  liquid  gum ;  they  are  closed  below,  and 
end  above  in  slender  tubes,  one  on  each  side, 
which  unite  to  form  the  single  spinning  tube ; 
the  gum  from  which  the  silk  is  produced  on 
contact  with  the  ait  is  elaborated  by  the  long 
glandular  organs;  every  thread  of  silk  is 
made  up  of  two  strands.  It  is  onstomary 
to  supply  to  the  worms  a  piece  of  rolled 
paper  or  some  hollow  aahstance  into  which 
they  can  retire,  or  a  convenient  twig,  for  the 
formation  of  the  cocoons.  They  first  make 
an  outer  covering  of  floss  silk  to  keep  off  the 


run ;  within  tbis  they  spin  fine  silk,  bending 
the  head  and  body  op  and  down  and  cross- 
ing to  every  side,  entirely  snrronnding  the  body 
as  a  protection  against  wind  and  cold;  aod 
within  this  is  a  mora  delicate  silk,  glned  firmly 
together  for  the  inner  chamber,  resisting  bo^ 
cold  air  and  water.  After  bnilding  the  cocoon 
the  larva  is  transformed  into  a  chrysalis,  and 
comes  forth  a  moth,  easily  bursting  throngh 
the  case,  the  silk,  and  the  fioss.  The  coooon 
resembles  a  pigeon's  egg,  and  is  from  1  to  ]( 
in.  long,  and  bright  yellow ;  the  moth  emerges 
from  it  in  from  15  to  6S  days,  according  to 
temperature,  the  former  being  the  time  in  the 
BonUiem  United  States;  18  to  20  days  is  the 
time  in  Connecticut,  three  weeks  in  France, 
and  five  to  six  weeks  in  England  ;  the  cocoon 
is  made  in  from  a  few  hours  to  three  days, 
and  is  more  pointed  at  one  end  than  the  other - 
the  silk  is  not  interwoven  nor  the  gloe  applied 
at  the  pointed  end,  toward  which  the  head  is 
always  placed.  The  chrysalis  has  no  spines 
nor  serrations  on  the  edge  of  the  abdominal 
rings,  baa  a  leathery  skin,  and  the  stomach 
filled  with  a  yellowish  nutritive  fluid ;  the  or- 
gans of  tiie  moth  are  gradually  developed,  and 
in  two  or  three  weeks  the  skin  of  the  chrysalis 
gives  way,  the  moth  escapes  into  the  cocoon 
chamber,  and  readily  sets  itself  free,  leaving 
within  the  remuns  of  its  former  covering. 
In  the  wild  state  the  coooon  is  made  about  the 
middle  of  June.  The  silk  from  the  cocoon* 
containing  males  is  finer  and  more  tenacions 
than  that  from  the  female  cocoons.  It  is  for- 
tunate that  the  threads  do  not  adhere  as  tbey 
do  in  the  cocoons  of  many  other  larvra,  else  the 
operation  of  unwinding  wonld  be  very  difficult 
if  not  impracticable ;  even  in  the  B.  mori  the 
silk  is  sometimes  coarse  and  adherent,  when 
the  qnelity  of  the  food  has  not  been  good. 
Like  other  caterpillars,  the  Nlkwonn  eome- 
Idmes  makes  mistakes,  and  two  or  three  are 
oocanonallj  shut  up  in  a  single  cocoon,  in  which 
they  undergo  metamorphosis  perfectly  weU. 
The  usual  way  of  throwing  the  cocoons  into 
boiling  water  kills  the  chrysalis;  but  merely 
steaming  them  over  boiling  wnter  softens  the 
glue  sufficiently  to  allow  the  unwinding  of  the 
silk,  and  permits  the  moth  to  oome  forth  alive 
from  the  interior  layer  and  depout  the  eggs  or 
prepare  for  a  new  brood. — The  whole  secret 
in  raising  the  silkworm  consists  in  securing  for 
it  warmth,  dryness,  plenty  of  proper  food,  and 
pure  air.  The  mniberry  tree,  the  leaves  of 
which  constitute  the  food  of  the  silkworm, 
requires  for  its  perfect  growth  long  continued 
dry  and  warm  weather,  and  suffers  in  the  rainy 
seasons  of  England  and  France ;  it  is  said  to 
have  no  insect  feeding  upon  it  but  the  bombyx; 
it  exhansts  the  earth  where  it  is  planted,  as  far 
as  any  other  vegetation  is  concerned;  one  tree 
of  the  M.  multieavlU,  it  is  compnted,  will  feed 
as  many  silkworms  as  wonld  produce  annually 
7  lbs.  of  silk.  Silkworms  are  very  tender  and 
liable  to  perish  from  slight  changes  of  temfier- 
ature  and  dampness,  from  foul  air,  and  im- 
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proper  or  inBuffldent  food ;  tlie  periods  of  tbe 
moultiiigs  Etre  times  of  Biokneaa  and  danger ; 
gptAt  deetnictioD  is  caused  b;  a  ^sease  called 
moKordiDe,  which  ie  a  minnte  fangus  (botrytit 
BaMiana)  occupjing  the  interior  of  the  bodj 
and  bursting  through  the  akin.  The  disease 
called  the  "reda,"  manifested  by  red  staioa 
and  blotches  on  the  skin,  ia  ascertained  to  be 
due  to  Bome  acid,  resulting  from  disordered 
digestion ;  the  larre  seem  cramped  and  stupe- 
fied,  the  rings  drj  up,  and  they  look  like  mam- 

miea The  larvs  ot   aereral  large  moths  of 

the  genaa  *atumia  (Schr.)  form  cocoons  from 
which  silk  la  obtained ;  among  these  are  the 
■rrindi  silkworm,  8.  [Samia\  Cynthia  (Scbr.), 
of  India,  and  the  5.  mylitta  (Scbr,),  whose 
moths  have  an  alar  expanse  of  about  8  in.,  and 
appear  to  be  tbe  wild  silkworms  of  tbe  East. 
Xke  S.  mj/lUta  abounds  in  Bengal,  and  yields 
mnch  coarse  and  dark-colored  silk,  highly  prized 
bj  the  Hindoos;  it  cannot  be  domesticated; 
the  nstivea  catch  the  caterpillars,  put  them  on 
tlM  asseem  trees,  and  gnard  them  from  birds 
by  day  and  beta  by  night ;  the  natural  food  is 
the  rAamniM  jtijvba.  The  S.  Cynthia  is  do- 
mesticated in  the  interior  of  Bengal,  on  leaves 
of  the  castor  oil  plant  (rtetntw  tommunit  or 
palnta  ChrUti)  Bud  of  the  ailantv*  glandvltMa  ; 
tbe  co(M>ona  are  generally  abont  2  in.  long  and 
8  in.  in  circnmferenoe,  whitish  or  yellowish,  of 
■oft  and  delicate  texture.  There  are  eight  or 
ten  species  of  American  silkworms ;  tbe  eal- 
lotamia  Proraetkea  and  C.  angMl\f«ra  feed  on 
the  Ulac  and  wild  cherry;  others  are  platyia- 
«,ia  SuryaU,  P.  Columbia,  P.  Cterapia,  and 
t^ipaa  luna  ;  but  practically  the  larva  of  telta 
PaivpAmtia  is  tbe  only  important  one.  This 
feeds  on  the  leaves  of  the  oak,  maple,  elm, 
willow,  and  several  other  trees.  For  descrip- 
tions and  figures  of  tbis  species,  in  all  its  stages, 
and  the  method  of  rearing  the  larvra,  dee 
"American  Naturalist,"  voL  i.,  18ST. 

MiJJWlit-  L  IiwJsbIs,  sn  American  physi- 
cist, bom  in  North  Stratford  (now  Tmmbnll), 
Conn.,  Ang.  8, 17T9,  died  in  New  Haven,  Nov. 
24,1804.  He  graduated  at  Yale  college  in  iree, 
was  {^pointed  tntor  in  1799,  and  was  admitted 
to  the  bar  in  160S.  He  accepted  the  new  chair 
of  chemistry  at  Tale  college  in  1803,  and  passed 
a  port  of  the  neit  two  years  in  Philadelphia, 
as  a  student  with  Dr.  Woodhouse.  In  the  win- 
ter of  1805  he  gave  his  first  full  conrse  of  lec- 
tures, and  shortly  after  sailed  for  Earope.  He 
Tiaited  the  mining  districts  of  England,  attended 
lectnresin  London  and  Edinbnrgh,  and  resumed 
the  dntlee  of  his  professorship  aft«r  an  absence 
of  14  months.  He  published  in  ISIO  "  Jonmal 
of  Travels  in  England,  Holland,  and  Scotland 
in  1806-'6"  (2  vols.  8vo;  enlarged  ed.,  8  vols, 
l!mo,  1820),  Not  long  after  his  retram  he 
made  a  geological  survey  of  a  part  of  Connec- 
ticnt.  In  December,  1807,  a  meteorite  of  great 
size  and  splendor  passed  over  New  England, 
and  threw  off  large  fragments  with  loud  ex- 
plosinns  in  tbe  town  of  Western,  Conn.  Profs. 
Bifliman  and  Eingeley  visited  the  town  and 
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procured  some  fragments ;  and  Billimaa  made 
a  chemical  analysis  and  published  tbe  earliest 
and  best  authenticated  account  of  the  fall  of  a 
meteorite  in  America.  He  afterward  assisted 
Dr.  Robert  Hare  in  his  experiments  with  the 
oiyhydrogen  blowpipe,  to  which  he  gave  the 
name  now  commonly  used  of  "  oompoond  blow- 
pipe." In  131S  be  pnblisbed  in  the  "Me- 
moirs of  the  Gonnecticnt  Academy  of  Arts  and 
Sciences"  an  account  of  his  experiments  with 
tbis  instrument,  by  which  he  had  greatly  ex- 
tended tbe  list  of  bodies  known  to  be  fosible. 
In  1812  he  secured  to  Yale  college  the  then 
unrivalled  mineralogical  and  geological  collec- 
tion made  by  Col.  George  Gibbs  in  Europe. 
In  1822,  while  engaged  in  a  series  of  observa- 
tions on  the  action  of  a  powerful  voltaic  de- 
flagrator  on  the  model  of  Br.  Hare,  he  first 
established  the  fact  of  tbe  transfer  of  particles 
of  carbon  from  the  positive  to  tbe  negative 
electrode  of  the  voltaic  apparatus,  wit£  the 
corresponding  growth  of  the  negative  electrode, 
and  the  retransfer  when  the  charcoal  points 
are  shifted.  In  1818  he  founded  tbS  "Ameri- 
can Journal  of  Scienceand  Arts,"  better  known 
both  in  Europe  snd  America  as  "Billiman's 
Journal,"  of  which  for  20  years  he  was  aole, 
and  for  eight  years  more  senior  editor.  He 
was  one  of  the  earliest  American  lectnrers  on 
scientific  subjects  to  mincellsneous  aodiencei, 
and  delivered  conrses  in  the  principal  cities. 
He  published  an  account  of  a  journey  between 
Hariiord  and  Quebec  (1820),  an  edition  of 
Bakewell's  "  Geology  "  (1826),  and  a  text  book 
on  "  Chemistry  "  (2  vols.,  1880).  In  1861  be 
agun  vimted  Europe,  and  published  "A  Vidt 
to  Europe  in  1861 "  (2  vols.  12mo,  New  York, 
1853).  In  18G3  be  resigned  his  professorship, 
and  was  made  professor  emeritus ;  but  at  the 
request  of  his  colleagues  he  continued  to  lec- 
ture on  geology  till  Jnne,  1B6S.  His  life  has 
been  written  by  Prof.  George  P.  Fisher  (2  vols.. 
New  York,  18G6).  II.  Bo^wla,  jr.,  an  Amer- 
ican physidst,  son  of  the  preceding,  bom  in 
New  Haven,  Oonn.,  Dec.  4,  1818.  He  gradu- 
ated at  Yale  college  in  18GT,  became  an  instrnc- 
tor  there  in  chemistry,  mineralogy,  and  geolo- 
gy, and  in  1846  was  appointed  professor  of 
chemistry  applied  to  the  arts  in  the  scientific 
school  of  the  college,  now  the  Shefiield  scien- 
tific school.  He  became  associate  editor  of  the 
"American  Journal  of  Science"  in  18S8,  and 
since  18G4  has  been  associated  with  Prof.  J,  D. 
Dana  as  editor  and  proprietor.  From  1849  to 
1854  he  was  profeasor  of  medical  chemistry 
and  toxicology  in  the  university  of  Louisville, 
Ey. ;  and  in  1864  he  succeeded  bis  father  as 

?rofeseor  of  general  and  applied  chemistry  in 
'ale  college,  which  poit  he  still  holds  (1876). 
In  connection  with  0.  H.  Goodrich  he  prepared 
tbe  "Illustrated  Record"  and  the  "Progress 
of  Science  and  Art "  published  in  connection 
with  tbe  international  exhibition  of  18£G  in 
New  York.  He  was  for  several  years  »ecre- 
tai7  of  tbe  American  association  for  the  ad- 
vancement of  science,  and  had  charge  of  the 
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pablioBtiOD  of  ita  "  Prooeedings."  He  is  also 
a  popular  lecturer.  Beaidea  nameroos  papers 
in  the  "  American  Joarnal  of  Bdeaoe,"  ne  baa 
published  "First  Principles  at  CliemiBtry,"  a 
popular  text  book  (Philadelphia,  1846;  revised 
ed.,  18B6),  and  "Prindplea  of  Physios"  (Phila- 
delpbia,  1658;  revised  ed.,  1888). 

SUXOWIT,  TliNU*  WUUaa,  an  American  ar- 
chitect, born  in  Newbaryport,  Mass.,  Aug.  7, 
18SS.     He  began  to  practise  his  profession  in 
Boston  in  1851,  and  in  the  20  years  following 
more  than  200  ohorch  edifices  were  built  or 
remodelled  under  his  superintendesce.    He  de- 
signed the  new  oapitol,  Montpelier,  Vt.  (1859), 
Baotatel  college,  Akron,  O.  (IS72),  &o.    While 
pnrsuing  his  profession  as  an  srobitect,  he  act- 
ed as  a  Universalist  preacher  from  I8S2,  and 
was  ordained  a  clerg^rmsn  in  1863.      He  has 
published  "Thaognis,aLainp  in  the  Oavem  of 
ETil"(Boston,  1366);   "Teit  Book  of  Modem 
Oarpentry  "  (1868) ;  "  Warming  and  Ventila- 
tion" (I860);  "Atkinson  Memorial,"  a  series 
of  18disconrses(1861)j  " The  Conference  Mel- 
odfat "  {1868) ;  and  "  Service  of  the  Church  of 
the   Bedeemer"  at  Brighton  (1867).     With 
CJeorge  M.  Harding  he  edited  an  improved 
edition  of  Shaw's  "Civil  Arobitectnre"  (1852). 
SILWi    Se«  Ehsilaoe,  in  supplement 
SILFHIDH  (Gr.  aL^tov,  the  ancient  name  of 
some  resin-bearing  plant),  a  gonns  of  coarse, 
robust,  perennial  plants  of  the  composite  fami- 
ly, which  hare  a  copious  reainons  juice  and 
large  beads  of  flowers,  resembling  those  of  the 
sanflower,  but  quite  different  in  structure.     In 
lilpMum  the  nnmerona  ray  flowers  are  pistil- 
late and  fertile;  those  of  the  disk,  though 
they  are  apparently  perfect,  are  sterile ;  the 
broad  flat  akenes  are 
winged  and  without 
pappus.    The  genus 
comprises  about  20 
species,    all    North 
American;  some  are 
very    abundant   on 
the  western  prairies, 
while     others     are 
peculiarly  southern. 
The     best     known 
species  is  S.  laeini- 
atum,    called    rosin 
weed;  it  bos  a  large 
thick     root,     from 
which  arise  numer- 
ous radical,  long-po- 
tioled  leaves,  from 
12  to  80  in.   long; 
they  are  very  thick, 
and      rough      with 
bristly  hairs  ;  their 
general     outline    is 
ovate,  but  they  are  deeply  pinnately  cut  and 
parted,    and   the    divisions    themselves   often 
cnC-lobed;   the  stem,  nanally  3  to  6  ft.  high, 
sometimes  reaches  11  ft.,  and  hears  near  ita 
base  nnmerons  leaves  similar  to  those  from 
the  root,  and  fewer  leaves  above.    The  flower 


BoilD  WMd  (SllplilDm  bclolii- 


BILXJEIAN 

heads,  home  in  a  kind  of  raceme  at  the  uppw 
part  of  the  stem,  are  3  to  5  in.  aoross,  and,  as 
in  all  tbe  other  spenies,  yellow.  The  reunons 
juice  of  this  and  others  exudes  either  sponta- 
neoasly  or  from  tbe  ponotoring  of  insecte,  ap- 
pearing in  small  translucent  tears  npon  the 
stem  and  foliage.  This  resin  and  the  plant  it^ 
self  have  been  regarded  as  nsefnl  remedies  in 
asthma  and  similar  diseases  of  horses.  A  tinc- 
tnre  of  the  root  and  leaves  i*  sometimes  nsed 
as  a  domestic  tonic  and  diaphoretic  The  erect 
leaves  of  this  plant,  when  growing  in  the  open 
prairie,  commonly  stand  with  their  edges  point- 
ing north  and  south  ;  hence  it  has  been  called 


igan  southward  and  westward,  A  closely  re- 
lated species,  found  from  Ohio  west  and  south, 
called  prairie  bnrdock  or  prairie  dock,  is  8. 
t^nbinthinac^am,  having  also  large  and  coarse 
leaves,  which  are  not  oat,  bnt  only  serrate  on 
the  margins,  and  rough  and  scurfy  especiallr 
on  thenndersarfaoe;  the  tall  stems  are  smooth, 
tmd  the  heads  of  flowers  are  smaller  than  in 
the  preceding.  This  species  produces  resin 
abundantly,  the  leaves  being  often  sprinkled 
with  it.  One  of  the  most  striking  species  is 
S.  perfoUatum,  called  the  onp  plant ;  its  square 
stem  bears  opposite  leaves,  a  foot  or  more 
long ;  these  are  united  by  their  bases  aronnd 
the  stem,  and  form  a  concave  disk,  which  after 
a  rain  contains  a  considerable  quantity  of  wa- 
ter. This  has  a  similar  geographical  range  to 
the  preceding,  bnt  having  long  been  onltivsted 
in  gardens  on  aoconnt  of  ita  curious  leaves,  it 
has  been  introduced  mnoh  further  east. 

HLOSllN,  the  name  of  one  of  the  geologic 
ages,  the  age  of  mollnsks  and  other  inverte- 
brates. The  name  is  derived  from  that  of  the 
ancient  Silures,  who  inhabited  that  portion  of 
England  and  Wales  where  these  rocks  abound. 
Tbe  formation  lias  upon  the  Cambrian  of  Sedg- 
wick, according  to  some  cloasiflcBtions,  and  im- 
mediately below  the  Devonian.  Uurohison  in- 
cludes in  it  the  upper  Oambrian  of  Sedgwick. 
The  sabdivisions  of  tbe  Silurian  age  differ  in 
Europe  and  America,  and  also  in  different  parts 
of  the  same  continent.  Id  North  America  the 
transition  of  the  rocks  and  life  from  the  lower 
to  the  npper  Silnrian  is  abrupt.  lu  Great  Brit- 
ain the  transition  in  life  is  gradual,  although 
the  rocks  are  unconformable  in  stratifloation. 
In  Bohemia  there  is  no  break  in  the  rocks,  bat 
there  is  marked  change  in  the  life.  Dana  haa 
adopted  the  subdivision  into  periods  and  epochs 
derived  from  tbe  succession  of  rocks  in  the 
state  of  New  York,  where  the  strata  are  well 
displayed,  and  have  been  carefully  studied. 
Tn  this  arrangement  the  lower  Silorian,  begin- 
ning from  below,  includes  the  primordiu  or 
Cambrian,  the  Canadian,  and  the  Trenton  peri- 
ods; the  upper  Silurian  embraces,  in  tbe  same 
ascending  order,  the  Niagara,  Balina,  lower 
Helderberg,  and  Oriskany  periods.  Tbe  OHs- 
kany  formation  was  until  reoenUy  placed  as  the 
lowest  period  of  tbe  Devonian  age ;  but  from 
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the  rdatloiu  of  its  foasilB  it  has  been  trms- 
ferred  to  the  SilariBo.  The  Oambriaa  period 
has  two  epochs,  the  Aoadmn  and  the  Potsdam. 
The  Canadian  period  has  the  coloiferoaa,  the 
Qaebec,  and  the  Chazjr  epochs.  The  Trenton 
period  embraoea  the  Trenton,  Utica,  and  Cio- 
<uiiiiftti  epochs;  the  Niagara  period,  the  Me- 
dina, GUntOD,  and  Niagara  epochs;  while  the 
Sahno,  lower  Helderberg,  and  Oriskanj  periods 
bava  each  one  epoch,  corresponding!;  named. 
The  lower  Silurian  animal  fossils  are  sponges, 
rsdintea,  molltiska,  and  artionlates;  among  the 
last  are  nameroas  trilobites,  a  species  of  which 
found  near  Braintree,  Mass.,  in  the  Acadian 
formation,  was  20  in.  long.  The  calctferoas 
and  Qnebeo  epochs  of  the  Canadian  period  are 
remsfkabiy  rich  in  fossils  and  economic  pro- 
ducts, the  latter  inclnding  copper  and  silver 
ores.  In  Newfoundland  the  Quebec  forma- 
tion reaches  a  thioknesa  of  fl,600  ft.,  the  apper 
half  being  sandstone  and  shales  and  the  lower 
bitlf  moBtl;  limestones.  The  Trenton  period, 
abounding  in  fossils  and  economic  prodaots, 
among  which  ia  petroleum,  has  its  formation 
along  the  Appalachians  and  over  a  large  part 
of  ^e  Mississippi  basin,  inclnding  the  galena 
limestone  of  Wisconsin  and  other  states.  Tren- 
ton limestone  has  been  found  in  the  arctic  re- 
gions, opon  King  William's  island.  North  Som- 
erset, and  Boothia.  The  Niagara  formation  in 
North  America  covers  a  large  part  of  the  inte- 
rior of  the  continent,  and  the  arctic  and  other 
parts  of  British  America,  and  also  contains  pe- 
trolenm.  At  Niagara  falls  SS  ft.  of  limestone 
rert  on  80  ft.  of  shale,  and  near  the  falls  the 
shale  is  covered  with  165  ft.  of  limestone.  The 
Salina  period  includes  the  rocks  which  jield 
the  salt  brines  of  central  New  York.  Throagh 
the  Mississippi  basin  the  Salina  formation  is 
for  the  most  part  absenL  This  formation  con- 
tains numerous  beds  of  gypeum,  which  are  not 
ab^fled  like  the  other  rocks,  and  have  been 
formed  by  tbe  action  of  snlphurio  scid  npon 
limestone,  the  solphnrio  acid  being  derived  from 
antphar  springs.  The  Oriskan;  period  contains 
no  land  plantsinNewYork,  but  at  Gasp^,pror- 
inoe  of  Qnebeo,  a  small  speoiea  of  lyeopodium 
or  ground  pine  has  been  found.  Tbe  most  com- 
mon animal  fossils  are  bivalve  moIlnsbB,  In 
Uarjland  there  are  five  species  of  criooida,  bnt 
in  New  York  they  are  rare.  The  rocks  of  both 
tiie  lower  and  upper  Silurian  are  widely  dis- 
tributed over  the  globe,  altbongh  the  lower  are 
the  most  extensive.  The  upper  Silurian  in  Eu- 
rope, besides  inrertebrate  fossils,  contains  the 
TMtiges  of  the  earliest  fishes,  some  of  which 
KM  at  the  shark  tribe;  so  that  although  the 
Devonian  is  the  age  of  fishes,  they  really  origi- 
nated in  the  Silurian.  It  was  formeriv  thought 
that  the  Silurian  formation  contained  the  ear- 
lieet  vestiges  of  organie  life,  bnt  organic  re- 
mains have  recently  been  found  in  older  for- 
mations. (See  GiALOoT,  -vol.  vii.,  p.  SB4,  and 
F^i_wiKTOu)aT,  voL  lii.,  pp.  811.  813,  818.) 

flLr^  one  of  the  precious  metals,  distin- 
gniahed  bj  ite  whiteness,  its  brilliant  lustre 
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when  polished,  its  malleability,  and  its  indif- 
ference to  atmOBoherio  oijgen.  It  is  one  of 
the  most  widely  aistriboted  of  metals.  Since 
It  occurs  frequently  in  a  native  state  (though 
never  chemically  pure,  being  invariably  alloyed 
with  gold  or  cooper,  and  sometimes  antimony, 
arsenic,  bismutli,  quicksilver,  or  iron),  and  is 
easily  fusible,  it  naturally  became  known  to 
mankind  in  the  earliest  ages.  Tbe  alchemists 
called  it  Luna  or  IHana.  The  Greek  name 
ip)vpoi  is  from  ipyd;,  white,  and  Is  the  source 
of  the  Latin  argentum.  Silver  is  one  of  the 
first  metals  named  in  the  Old  Testament,  being 
inolnded  among  the  enumerated  riches  of  Abra- 
ham. At  that  period,  as  In  later  times,  it  was 
used  as  a  medium  of  exchange  and  as  s  mate- 
rial in  the  arts.  In  Solomon's  reign  it  is  said 
to  have  been  so  abundant  as  to  he  nothing 
accounted  of,  and  the  king  liad  made  it  to  b« 
as  stones  in  Jerusalem.  Among  other  andent 
nations  it  was  also  abundant.  Polybins  ssys 
the  tiles  npon  the  roof  of  the  temple  at  Echo- 
tana  were  of  solid  silver,  and  the  beams  and 
pillars  of  the  temple  were  covered  with  plates 
of  silver  and  gold.  These  metals  were  obtained 
from  Nubia,  Etliiopta,  Attica,  Epirus^and  the 
distant  countries  of  eastern  Asia.  The-  rich 
Spanish  silver  mines  were  developed  at  an  ear* 
ly  day,  and  furnished  the  main  supply  of  tha 
metal  for  Phoenicia,  Carthage,  and  Rome. 
PJiny  speaks  of  a  mine  opened  Ijy  Hannibal, 
which  supplied  him  with  800  lbs.  of  silver  daily, 
and  was  worked  by  adits  reaching  a  mile  and 
a  half  into  the  mountain.  This  was  at  Guadal- 
canal, at  the  foot  of  the  Sierra  Uorena,  in  the 
modem  province  of  Seville. — Pure  silver,  in  )ta 
massive  state,  is  the  whitest  of  metals.  It  takes 
by  burnishing  a  brilliant  lustre,  tliough  inferior 
to  that  of  its  white  alloys  with  copper.  When 
granulated  by  falling  molten  into  water,  it  ao- 
quires  a  rough  bnt  exceedingly  beantiful  sur- 
face. Reduced  from  the  diloride  in  the  hu- 
mid way,  it  appears  as  a  gray,  spongy  powder. 
It  crys^lizes  in  cubes  and  octahedrons  when 
allowed  to  cool  from  the  molten  condition  or 
precipitated  from  aolntion^ — for  instance,  by 
copper  or  zinc.  Sometimes  it  is  precipitated 
black  by  the  gslvanie  current  or  by  zino.  In 
hardness  and  strength  it  is  superior  to  gold 
and  inferior  to  copper ;  a  slight  alloy  of  cop- 
per hardens  and  strengthens  it.  In  malleability 
and  ductility  it  ia  inferior  to  gold  only.  (See 
Mktal.)  Leaves  less  than  ^niVinr  "'  wi  inch 
thick  oou  he  obtained  by  beatmg,  and  wires  maj 
be  drawn  out  of  extreme  tenuity.  Its  chemicu 
symbol  is  Ag,  its  equivalent  108.  According 
to  Q.  Rose,  the  specific  gravity  of  cast  silver  ia 
10'506,  of  pressed  or  hammered  silver  10'699. 
Other  authorities  give  for  the  former  10-47*, 
and  for  the  latter  10-BlO.  Lengsdorf  foun* 
the  speoifio  gravity  of  silver  wire  which  had 
been  repeatedly  drawn  to  be  10'47  before  heat- 
ing and  10'48  afterward.  The  specific  heat  of 
silver  is  given  by  Begnault  as  0'057.  Its  heat- 
conducting  power  is  greater  tlian  that  of  any 
other  metal,  aa  is  also  its  power  of  r^eottng. 
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li^t  and  he&t  wben  highly  polished ;  but  its 
TtidiatiQff  oapaoiC;  in  tba  Bome  cooditioii  is  Tery 
imall.  Dj  virtue  of  these  propertiea  vesaels 
of  silver  are  best  adapted  to  retain  the  bant 
of  llqniiiB.  It  melts  at  a  fnll  red  heat,  abont 
lOOC^  0.  (1883°  F.).  It  Bhrinks  in  cooling, 
and  bence  Slls  bat  imperfectly  the  moulda  in 
whioh  it  is  cast  At  a  Ter?'  high  temperature 
it  is  Tolatile.  Melting  silver  meohanioall;  ab- 
Borba  20  volumes  of  oxygen,  which  in  solidify- 
ing it  eipela,  sonielimes  with  suSoient  force 
to  throw  ofF  particles  of  roetal.  Alloyed  with 
1  or  3  per  cent,  of  copper  or  with  ^Id,  it  ap- 
parently loses  this  property.  Silver  Is  oiidizad 
neither  by  eiposore  at  ordinary  temperatore 
to  dry  or  moist  dr,  nor  by  heating  in  air  ;  bat 
it  bums  to  an  oiide  when  melted  npon  char- 
coal in  the  oxyhydrogen  flame,  or  when  ex- 
posed to  a  galvanic  current  of  great  intensity, 
or  to  ozone.  Chlorine,  bromine,  and  iodine 
act  upon  it  at  ordinary  temperatures.  It  has 
Btrong  affinity  for  solpbnr  (with  which  it  can 
be  easily  fused  to  a  sulphide),  and  is  hence 
readily  tarnished  by  sulphuretted  hydrogen, 
which  is  present  in  small  quantities  in  the  or- 
dinary air  of  cities.  To  protect  silver  vesaels 
not  in  use,  they  may  be  wrapped  in  paper  satu- 
rated with  wax,  which  keeps  out  the  impure 
air,  or  in  paper  painted  with  white  lead,  woich 
decomposes  sulphuretted  hydrogen.  Articles 
of  food,  with  the  ezoeption  of  eggs  and  salt, 
scarcely  affect  silver,  and  it  is  therefore  a  fa- 
vorite material  for  table  ware.  The  discolora- 
tion from  e^  is  due  to  sulphur ;  that  from 
salt,  to  ohiorme,  which  forms  argentic  chloride. 
This  may  be  removed  by  rubbing  with  a  linen 
rag  moistened  with  aqua  ammonim.  The  caus- 
tio  alkalies  in  solution  or  fusion  do  not  attack 
ailver  as  they  do  platinum,  and  it  is  conse- 
quently employed  for  the  evaporation  of  suoh 
aolutions,  and  for  crucibles  in  which  minerals 
are  fused  with  potassium  or  sodium  hydrate. 
Silver  foil  is  sometimes  used  in  blowpipe  anal- 
yses, for  detecting  sulphur  and  the  sulphides  of 
the  metals.  Melted  with  earhonaoeous  matter, 
silver  forms  a  carburet,  white  like  the  metal. 
This  is  also  formed  when  compounds  of  silver 
oxide  are  decomposed  by  organic  acids. — Silver 
may  be  easily  alloyed  by  melting  with  most 
metala.  The  alloys  with  base  metals  are  in 
general  not  useful  enough  to  counterbalance 
the  cost  of  the  silver.  The  alloy  with  copper, 
whioh  in  subordinate  quantity  enhances  the 
valuable  qualities  of  the  silver,  is  an  exception. 
The  alloys  with  lead  and  zinc,  serving  an  im- 
portant purpose  in  metallurgy,  will  be  men- 
tioned farther  on.  An  alloy  of  100  parts  of 
aluminum  with  S  of  silver  gives  a  handsome 
white  malleable  compound,  susceptible  of  high 
polish.  A  small  quantity  of  iron,  chromium, 
cobalt,  or  nickel  imparts  great  hardness  to 
silver.  Steel  may  be  made  to  retain  about 
jif  of  its  weight  of  silver,  which  is  said  to  im- 
prove its  quality;  the  alloy  is  called  silver- 
steel.  Combined  with  mercury,  silver  forms 
a  most  brilliant  amalgam  for  mirrora.    An 


alloy  of  20  to  SO  parts  of  tilver  with  80  of 
nickel  and  50  of  copper  is  said  to  be  equal  in 
all  respects  to  the  ordinary  standard  silver, 
whioh  is  9  parts  of  silver  with  1  of  copper. 
Small  coins  have  been  made  in  Switzerland  of 
an  alloy  of  silver  and  copper  with  10  per  cent. 
nickeL  Two  parts  zinc  and  one  part  silver 
give  aductile,  white,  fine-grained  alloy.  Threo 
parts  of  silver  to  one  of  tin  give  a  hard,  and 
one  part  of  silver  to  two  of  tin  a  soft  alloy. 
Bismuth,  antimony,  and  arsenic  yield  brittie 
alloys.  The  alloys  of  rilver  and  copper  are 
the  most  important  of  all,  being  used  both  in 
coinage  and  in  the  arts.  The  copper  alloy  is 
harder  than  pore  silver,  takes  a  finer  poliah, 
and  wears  better;  and  the  white  color  of  sil- 
ver may  be  retained  if  the  contents  of  copper 
do  not  exceed  a  certun  proportion,  while  even 
those  alloys  containing  a  larger  proportion  of 
copper  may  be  so  treated  by  "piclding"  in 
acid  as  to  deprive  them  of  copper  on  the  sor- 
face,  and  thus  restore  their  8ilver-wbit«  color. 
The  standard  silver  for  coinage,  on  the  conti- 
nent of  Europe  and  in  the  United  States,  ia  ■ 
oomponud  of  B  parts  of  silver  to  1  of  copper ; 
in  England,  of  87  ailver  to  8  copper.  For 
plate  the  le^  fineness  varies  in  diflerent 
countries,  or  la,  as  in  the  United  Statea,  left  to 
the  choice  of  tbe  manufacturer.  In  North 
Germany  the  usual  fineness  is  inferior  to  that 
of  coin. — Silver  does  not  dissolve  in  any  hy- 
drated  acids  by  taking  the  place  of  the  hydro- 
gen ;  on  the  contrary,  hydrogen  displaces  it 
from  the  solutions  of  its  salts  and  precipitates 
it  in  metallic  form.  Concentrated  Bolphurlo 
acid  oxidizes  silver  at  boiling  beat,  forming 
argentic  sulphate  and  sulphurous  acid.  Kilrio 
acid,  even  when  diluted  with  an  equal  hulk  of 
water,  acts  rapidly  upon  silver,  and  at  high 
temperature  with  great  violence,  argentic  ni- 
trate and  nitric  oxide  l>eing  formed.  A  solu- 
tion of  chromic  acid  changes  silver  to  a  red 
argeutio  chromate.  Muriatic  acid,  even  at  s 
high  temperature,  has  little  effect  upon  silver. 
Argentic  oxide  combines  at  high  temperatures 
with  silicic  acid ;  hence,  silver  heated  or  melt- 
ed with  glass  or  other  silicious  compounds  be- 
comes oxidized  and  colors  the  mass  yellow. 
All  of  tbe  more  easily  oxidiaible  metals  and 
many  compounds  susceptible  of  higher  oxida- 
tion (so-caJled  deoxidizing  substances),  as  well 
as  many  organic  substances,  precipitate  nlver 
from  solution.  Silver  forms  three  oxides:  a 
suboxide,  AgtO;  argentic  oxide,  AgiO;  and 
a  peroxide  (probably  AgiOi),  which  does  not 
combine  with  acids.  The  second  of  these  is  of 
special  interest  as  the  basis  of  the  salts  of  the 
metal.  It  is  separated  from  the  nitrate,  or 
any  soluble  ailver  salt,  by  adding  an  alkaline 
solution,  as  a  brown  hydrated  oxide,  which 
parts  with  its  water  at  60°  C.  (140°  P.),  and 
with  its  oxygen  at  a  red  heat  Its  solution 
in  ammonia  deposits  on  exposure  to  the  air 
a  black  mioaceoua  powder  supposed  to  bo 
a  compound  of  silver  oxide  and  ammonia 
(AgiO,  H,N),  or  amidide  of  silver  (AgH|N)> 
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or  tiitride  of  H3ver  (AgiN).  It  is  terribly  ex- 
plosire,  and  is  benca  emed  falmiaatiiig  Ml7er 
(Berthollet's),  Thii  most  dangerona  componDd 
mar  also  be  anmtentlotiallj  prodaood  by  pre- 
cipitating an  uamoDiscal  solution  of  argentic 
nitrate  b;  the  addition  of  csnstic  potasb.  The 
ohiorate  of  this  oxide  is  likewise  very  ezpli 


fonned  by  treatment  of  the  motcil  at  a  high 
temperature  with  eonoantrated  anlphario  aoid. 
Upon  this  reaction  is  based  one  method  of 
Beparating  riWer  and  gold.  (See  Gold.)  The 
nitrate  (AgNOi)  ia  tne  moat  important  salt 
of  diver.  (See  NiTRATxe,  rol.  xii.,  p.  463.) 
It  is  employed  in  the  preparation  of  other 
oomponnds  of  silver,  the  most  important  of 
which  is  the  chloride,  prodnoed  by  adding  to 
the  nitrate  Bolntion  chlorine  or  a  soluble  dilo- 
ride,  each  aa  common  salt.  It  i«  a  dense  white 
floccnlent  precipitate,  which  under  exposure 
to  light  tnros  first  violet,  then  black,  proba- 
bly by  partial  rednotion  to  sabchloride.  Chlo- 
rine restores  the  white  color.  The  chloride 
is  slightly  soluble  in  boUin^  concentrated  nin- 
ristio  acid,  more  readily  m  strong  solntions 
of  chlorides,  ammonia,  alkaline  cyanides,  and 
hyposnlpbites ;  inftolntile  in  water  and  dilute 
acids;  scarcely  affected  by  any  oxygen  acid, 
even  concentrated  snlphorlc ;  rednced  to  metal 
by  ano,  iron,  copper,  or  any  metal  more  oxi- 
dizable  than  silver,  heated  hydrogen,  organic 
oompoiindB  oontajning  hydrogen,  alkalies  and 
alkaline  earths,  and  by  heating  upon  charcoal 
before  the  blowpipe.  The  insolability  of  the 
chloride  in  oxygen  acids  permits  the  precipita- 
tion of  ailVer  from  solntions  of  almost  aU  its 
aalta  by  the  addition  of  hydrochtorio  acid  or 
of  other  ohloridea,  thus  giving  a  convenient 
means  of  determining  its  presence  or  separa- 
ting it  from  other  metals.  On  the  other  band, 
the  solubility  of  the  chloride  in  brine  or  so- 
dium hypoenlphit«  constitutes  an  important 
means  of  rilver  extraction  by  the  humia  meth- 
od of  metallurgy  described  below.  This  salt 
occnra  in  nature  as  an  ore.  It  is  used  in  pho- 
tography, and  its  ammoniacal  solution  is  em- 
ployed to  color  mother-of-pearl.  The  bromide 
(AgBr)  and  the  iodide  (Agl)  also  occur  in  na- 
ture, the  latter  rarely.  Their  chemical  rela- 
tions are  similar  to  those  of  the  chloride,  but 
the  bromide  is  but  slightly  dissolved  in  dilute 
aqua  ammonite,  and  the  iodide  scarcely  at  all. 
They  likewise  have  the  property  of  darken- 
ing by  exposure  to  light.  (See  Photoobapht.) 
— 2%»  Metallurgy  qf  SU/tar.  Silver  is  obtained 
partly  from  trne  silver  ores,  partly  from  other 
ores  containing  silver  aa  an  accidental  or  varia- 
ble conatitnent.  To  the  former  class  belongs 
tbe  native  metal,  which  is  usually  more  or  leas 
alloyed  with  gold,  and  sometimes  with  other 
metels,  aa  above  remarked.  The  occnrrence 
o{  gold  and  silver  in  variable  natural  alloy  ia 
so  general  that  they  may  almost  be  said  to  COD- 
■titnte  bat  one  mineral  apeoiea,  ranging  from 
rilver  wi^  a  slight  trace  of  gold  to  gold  with 


a  slight  trsM  of  silver.  Kative  allver  is  found 
in  massea  and  in  arborescent  and  filiform 
shapes  in  veins  of  qnarti,  colcite,  tea,,  or  as 
segregations  aceonipanying  other  silver  ores. 
The  masses  are  sometimes  crystalline,  show- 
ing cubical  and  octahedral  forma.  Very  pure 
silver  occurs  with  the  native  copper  at  Lake 
Superior.  The  most  famous  masses  of  native 
silver,  several  of  which  exceeded  GOO  lbs.,  have 
been  fonnd  at  the  mines  of  Kongsberg  in  Nor- 
way, of  Freiberg,  Schneeberg,  and  Johann- 
Oeorgcnstadt  in  Bazony,  and  in  the  Bohemian, 
Hun^rian,  Peruvian,  and  Uexioan  mines.  In 
the  silver  mines  of  Nevada,  Idaho,  and  Ctahit 
ii  not  ODoommon,  though  it  haa  not  been  found 
in  targe  masses.  Silver  amalgam  occurs  in 
small  quantities  in  some  European  mines,  and 
contains  26  to  Bfi  per  cent,  of  silver,  the  re- 
mainder being  mercury.  The  variety  known 
as  argnerite,  from  Coquimbo  in  Chili,  is  an 
Important  ore  in  that  region,  and  contains  48 
to  6S  per  cent,  of  silver.  The  antimoniuret 
and  the  telluret  of  silver  are  comparatively 
rare.  The  most  important  silver  ores  are  the 
chloride,  the  sulphide,  and  the  corobtnatioDB  of 
sulphide  of  silver  with  other  sulphides,  The 
chloride  of  silver,  or  horn  silver  (AgCl),  is  a 
common  ore  in  Chili,  Peru,  Mexico,  and  the 
western  re^ons  of  the  United  States,  particu- 
larly in  certain  districts  of  Nevada,  and  in  the 
Owyhee  district  of  Idaho.  It  has  been  met 
with  in  amall  quantities  in  many  of  the  Euro- 
pean mines.  When  pure,  its  composition  is 
silver  762,  chlorine  24'8.  It  haa  a  waxy  ap- 
pearance, resinous  lustre,  and  pearl-gray,  green- 
ish, whitish,  or  bluish  color,  turning  brown  in 
theidr;  hardness  I  to  I'fi;  ap.gr.  SS  to  06. 
It  occnra  chiefly  near  the  outcrops  of  argen- 
tiferous deposits  as  a  product  of  the  decom- 
position of  other  ores.  In  Chili  and  Pern,  for 
instance,  it  ia  fonnd  in  cubical  crystals  in  the 
ferruginous  gossan  known  aa  petot  and  eoh>- 
rado*.  The  bromide  and  iodide,  which  also 
occur  in  nature,  closely  resemble  it,  but  are  far 
more  rare.  The  snlphide  of  silver  (Ag,B,  sil- 
ver glance,  vitreous  silver,  or  argentite),  con- 
taining B7-1  silver  and  12-9  sulphnr,  is,  next 
to  the  native  metal,  the  richest  ore.  It  haa  a 
blackish  lead-gray  color,  metallic  lustre,  and 
shining  streak ;  H.  2  to  2-6 ;  sp.  gr.  T-IBB  to 
T'SBB ;  is  easily  cut  with  a  knife,  and  readily 
melts  on  charcoal  before  the  blowpipe.  It 
forms  a  considerable  portion  of  the  orea  of  the 
Bilver  mines  of  Saxony,  Bohemia,  Hnngary, 
Uexico,  Pern,  ^d  the  United  States.  It  is 
commonly  associated  with  other  argentiferous 
minerals,  and  sometimes  is  finely  disseminated 
through  the  gangne  or  the  accompanying  ores. 
The  double  sulphides  of  silver  and  antimony 
constitute  a  very  valuable  class  of  ores,  of 
which  the  chief  are:  etephanite  (AgiSbSi), 
with  66'S  per  cent,  of  silver  and  sometimes 
small  quantities  of  iron,  copper,  and  arsenic, 
having  met^lic  lustre,  iron-gray  color,  black 

rwder,  H.  3  to  2-6,  ap.  gr.  fl  to  6-27,  oiynrring 
Saxony,  Bohemia,  Hungary,  Uexico,  and 
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Narada,  partiionlarl;  in  the  Oonutock  lode; 
mlargyrite  (AgSbSi),  with  869  silTsr,  steel- 
gr&7  to  iron-blftok,  metaUio  laitre,  dark  cheirr- 
red  powder,  H.  S,  sp.  gr.  S'2,  oooorring  in  Su- 
ony,  Spain,  and  Meiioo;  pjrargjrite  (AgiSb 
8,),  dark  ruby  rilver  or  antimonial  BilTer  blende, 
with  S9  silver,  sometimtw  a  little  anenio,  black 
or  by  transmitted  tight  deep  red,  H.  S  to  2'S, 
Bp.  gr.  6'T59,  ooonrring  in  Saiony,  Bodeo, 
OornwaU,  Norway,  Uesioo,  South  Ameriaa, 
and  Nevada;  and  polybasite  (AgiSbS<),  with 
tronj  61  to  more  than  72  silver,  tlie  antimony 
bdng  partly  and  eometimee  wholly  replaced 
by  arsenio,  and  the  sUTer  partly  by  oopper  or 
to  less  extent  iron  and  dno,  color  iron-black, 
streak  black,  H.  2-5,  ap.  gr.  fl-2,  ooonrring  in  the 
Hartz,  Saxony,  Hnogary,  Ueiico,  and  Nevada. 
Pronstite,  or  light  ruby  silver  (AgiA^i),  simi- 
lar to  pyrargyrite,  except  that  the  color  is 
lighter  and  the  antimony  is  replaced  with  ar- 
•anio,  occurs  in  the  same  locahties,  bnt  more 
rarely;  it  oontaina  6C'4  silver.  Copper  sUvw 
glanoe  or  stromeyerite  (OuAgS),  with  68  sil- 
ver and  31  oopper,  iron-black,  black  shining 
Sawder,  H.  2'TS,  sp.  gr.  6'2,  ocootb  in  Silesia, 
hili,  and  elsewliere.  The  foregoing  are  the 
principal  true  silver  ores.  The  ooief  argentif- 
erous ores  of  other  raetals  are  those  of  lead, 
oopper,  and  zjno.  Iron  pyrites  and  arsenioal 
pyrites,  as  well  as  bismnth,  cobalt,  and  nickel 
ores,  may  be  argentiferoos,  but  it  is  nsaally 
by  reason  of  finely  disseminated  silver  ores 
thronghont  their  masa.  Galena  is  always  more 
or  less  argentiferooB.  In  the  United  States, 
the  galena  of  the  Appalachian  range  and  of 
the  Mississippi  valley  is  osnally  poor  in  silver, 
while  that  of  the  Rocky  mountains  and  the 
interior  basin  to  the  Sierra  Nevada  is  highly 
argentiferous.  Oxidized  ores  are  usually  poor 
in  silver,  hnt  the  oarbonate,  &c.,  oconrring  in 
the  limestone  of  New  Uexico,  Utah,  and  the 
Eureka  district,  Nevada,  are  exceptions,  being 
smelted  in  large  qaantities  for  lead  and  silver. 
The  peculiar  ore  known  as  atetefeldtite,  which 
ocoora  abandantly  in  Nevada,  is  an  oxidized 
bnt  massive  mineral  containing  antimony  and 
other  base  metals,  and  often  very  rich  in  silver. 
The  variable  mineral  or  class  of  minerals 
known  as  tetrahedrite  {Fahlen,  argentiferous 
gray  copper,  freibeivite,  tennautite,  hermesite) 
seems  to  be  a  combination  of  metallio  sul- 
phides with  sulphides  of  antimony  and  arsenic, 
or  a  snlphide  of  antimony  and  copper,  in  which 
the  anbmony  may  be  partiy  replaced  by  ar- 
senio,  and  the  copper  by  iron,  tino,  silver,  and 
even,  as  in  freibergit«,  lead,  or.  Is  in  hermesite, 
quicksilver.  The  percentage  of  silver  varies 
&om  a  mere  trace  to  82  per  cent  Pure  zino 
blende  is  usoally  poor  in  silver,  bat  is  frequent- 
ly found  In  intimate  association  with  true  sil- 
ver ores  or  nadve  silver,  and  particnlarly  with 
argentiferous  galena ;  and  in  some  notable  in- 
stances the  blende  is  richer  than  the  galena. 
— The  mechanical  ooncentration  of  silver  ores 
by  water  is  attended  with  heavy  loss,  by  reason 
of  their  usual  association  with  base  ores  of 


nearly  the  same  spedflo  gravity,  and  their  prop- 
erty of  cleaving  when  crushed  into  fine  eoalea 
and  splinters  or  dust,  which  are  usually  carried 
away  by  the  current.  The  yield  of  silver  ores 
is  generally  rated  in  this  country  in  oonces 
troy  to  the  ton  of  2,000  lbs.  avoirdupois,  or 
2Q,167  oz.  troy.  About  I  per  cent,  of  silver 
would  be  equivalent  to  2S2  oi.  to  a  ton.  A 
yield  of  a  little  less  than  8  oz.'  is  represented 
by  the  decimal  -0001 ,  or  -01  per  cent.  Thia 
small  proportion  will  not  pay  for  the  mining 
and  reduction  of  the  ores ;  but  where  lead  is 
produced  containing  '01  per  cent  of  sUver, 
the  latter  can  still  be  extracted  and  aaved  by 
refining  processes.    (See  Lead.)    The  pig  lead 


y  called  work  lead,  crude  bullion,  and 


base  bullion),  mainly  produced  from  argen- 
tiferous galena,  carries  from  20  to  200  oz.  of 
silver  to  the  ton.— The  methods  of  producing 
silver  from  ores  and  furnace  products  may  be 
divided  into  three  classes:  smelting,  amalga- 
mation, and  humid  extraction.  The  smelting 
processes  are  mostly  based  upon  the  capaci^ 
of  metallic  lead,  as  well  as  its  oxide  and  snl- 
phate,  to  separate  rilver  under  fusion  from 
its  combinations,  the  liberated  silver  alloying 
itself  with  an  excess  of  lead  and  accumulating 
in  the  metallic  bath  in  the  hearth  of  the  for- 
oace.  The  following  chemical  equations  indi- 
cate the  typical  reactions  of  the  lead  smelling 
processes:  Ag,S-(-Pb-(-!rPh=Agt,a;Pb+Pb8; 
Ag,S  +  PbO=AgPb  +  SO, ;  Ag,S  +  PbSO<= 
Ag.Pb+2S0,.  (See  MiTiLLmoT.)  From  the 
argentiferous  lead  thus  produced  the  diver  ia 
obtained  directly  by  an  oxidizing  fnsion  (cupel- 
lation),  transforming  the  lead  into  litharge  and 
leaving  metallio  silver  upon  the  cupel;  or  the 
argentiferous  lead  is  first  sabmitted  to  treat- 
ment in  a  battery  of  melting  kettles,  in  which 
at  a  low  temperature  a  portion  of  the  liqnid 
mass  crystallizes,  while  another  portion,  rich 
in  silver,  remains  liquid ;  and  the  crystals  being 
ladled  from  each  kettle  to  tbe  next,  and  there 
submitted  to  remelting  and  recrystallization, 
while  the  liquid  is  passed  down  the  series  in  an 
opposite  direction,  the  contents  of  silver  are  at 
last  chiedy  concentrated  into  a  small  quantity 
of  so-called  rich  lead,  which  is  then  cupelled 
(the  Fattinson  process);  or  the  silver  is  ex- 
tracted from  the  molten  lead  by  means  of  the 
superior  afBnity  between  silver  and  zinc,  me- 
taUio zinc  being  added  to  the  bath  and  the 
rinc-silver  alloy  rising  to  the  surface  and  being 
skimmed  off  and  submitted  to  further  treat- 
ment by  means  of  smelting,  liquation,  or  dis- 
tillation (the  Parkes  process,  with  the  modifi- 
cations of  CorduriS,  Flach,  and  others).  In 
smelting  argentiferous  copper  ores,  the  silver 
is  often  concentrated  in  a  copper  matte  or  black 
copper,  which  may  then  be  smelted  with  lead, 
or  treated  in  the  humid  way.  The  liquation  of 
argentiferous  copper  consists  in  alloying  it  with 
a  certain  quantity  of  lead,  and  afterward  heat- 
ing the  alloy  above  the  melting  point  of  lead, 
but  below  that  of  oopper.  The  lead  "  sweats  " 
ont,  carrTing  the  utver  with  it,  and  leaving 
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behind  the  epongjr  copper.  This  pToceBs  Iiaa 
almost  «verywher»  given  WB7  to  humid  meth- 
ods. (See  GoppES,  Lkad,  aod  UsTAjjivnaY.) 
— The  method  of  amalgamatioij,  invented  in 
Uexico  in  1557  by  BartolomS  de  Medina,  led  to 
the  enormons  production  of  silver  there  and 
in  South  America  during  tlie  next  200  yearB, 
ud  has  remained  sabataatjallj  in  extensive  'Use 
ever  since.  The  Mexican,  known  aa  the  patio 
proceaa,  is  suited  to  ores  which  oont&in  native 
ailver  or  silver  chloride  (bromide,  iodide)  and 
snlphide,  and  are  measurably  free  from  otlier 
cnlphides  and  from  arsenides  and  antimoniu- 
rets.  The  ore  is  first  crashed  and  then  ground 
fine  in  arrastras.  If  gold  is  present,  50  or  60 
per  cent,  of  it  may  be  saved  by  introdocing 
Bllver  or  copper  amalgam  into  the  arrastra. 
Orea  oontuning  pyritea,  antimony,  or  arsenio 
are  incompletely  roasted,  to  break  up  the  com- 
bination of  silver  with  these  elements.  The 
presence  of  silver  sulphide  does  not  necessititte 
roastiug  as  a  prehminary  for  patio  amalgama- 
tion. The  fine  paste  from  the  arrastra  is  spread 
on  the  patio  floor  (of  stone,  calked  boards,  or 
aspholtam)  in  round  heaps  {tertat)  about  08 
metre  high  and  10  to  16  metres  in  diameter, 
oontaining  each  from  6,000  to  100,000  kilos ; 
average,  about  60  tons.  The  paste  having  stiS- 
aned  by  the  evaporation  of  its  water,  from  2^ 
to  10  per  oent.  of  impure  salt  is  added,  acoord- 
Ing  to  the  contents  of  silver  in  the  ore.  This 
is  intermixed  with  shovels  and  subsequently  by 
the  treading  of  moles  or  men,  and  occoaioDally 
by  means  c^  kneading  machines,  with  travel- 
Kng  wheels,  set  up  in  the  torta.  After  one  or 
tvo  days  the  magutral  is  added ;  this  is  copper 
vitriol  and  salt,  or  rioh  oxidized  copper  ores 
mixed  with  pyrites  which  has  been  roasted  with 
•alt,  or  simply  copper  pyrites  which  has  been 
SO  roasted.  The  quantity  of  magistral  required 
tariea  according  to  the  season,  the  tempera- 
tore,  and  the  quantity  of  the  ore ;  it  usaally 
ranges  from  i  to  1  per  cent  Its  function  is 
to  cause  certain  reactions  with  the  salt  and  the 
snlpbide  of  silver  and  promote  the  formation 
of  amalgam.  Too  much  of  it  causes  too  high 
a  temperature  in  the  moss,  partianlarly  in  win- 
ter; hence  cold  weather  and  poor  ores  require 
the  smallest  amount.  After  another  tread- 
ing, quicksilver  is  sprinkled  over  the  torta  by 
■qneeziog  throngh  a  leather  or  canvas  bag. 
Tae  quantity  used  is  six  to  seven  times  the 
wei^t  of  silver  in  the  ore,  sometimes  much 
more.  It  is  rarely  added  all  at  once;  the  usual 
practice  is  to  give  fresh  quicksilver  every  alter- 
nate day,  treading  the  mass  for  six  to  eight 
hours  on  each  intervening  day.  The  termina- 
tion of  amalgamation  is  observed  by  panning 
aamples  (see  Gold)  from  the  torta,  ana  exam- 
ining tlie  amount  and  condition  of  the  quick- 
Bilver  and  amalgam.  The  period  required  for 
the  whole  operation  down  to  this  point  varies 
from  G  to  80  days;  average,  about  19  days. 
Varions  theories  have  been  proposed  concern- 
ing the  chemical  reactions  of  the  patio.  Too 
low  a  temperature  etopa  the  reactions,  and  may 
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be  remedied  by  more  frequent  treading  or  by 

odditioDol  magistral.  The  amalgam  is  collected 
in  settlers,  wUoh  are  circular  vats  of  wood  or 
masonry,  about  Q  ft.  in  diameter  and  6  ft  in 
depth,  in  which  the  mass,  tbinned  ii;ith  water, 
is  stirred  and  allowed  to  depont  its  heavy  amal- 
gam, while  the  lighter  portion  is  drawn  off. 
The  amalgam,  being  ooncentrated  still  further, 
is  at  last  collected  in  a  leather  or  canvas  hag, 
where  it  is  freed  by  squeezing  from  free  mer- 
cury, which  passes  through,  carrying  a  little 
silver  with  it,  while  the  mass  remains  in  a  co- 
herent, plastic  condition.  The  former  is  used 
again  on  the  patio ;  the  latter  is  moulded  into 
SO  lb.  blocks,  piled  on  on  iron  piste,  covered 
with  a  large  iron  bell,  and  heated  by  means 
of  a  charcoal  fire  around  the  bell,  ^le  mer- 
cury is  vaporized,  and  (the  joint  at  the  edge 
of  the  bell  being  carefully  luted)  paasee  down 
through  a  pipe  in  the  iron  plate  into  a  cistern 
of  water.  T^e  bell  furnace  is  lees  economical 
of  fuel  and  mercury  than  muffle  or  retort  fat- 
naces ;  it  loses  0'8  per  cent,  of  mercury.  The 
silver,  found  in  aoud  masses  when  the  bell  is 
raised,  is  cast  into  ingots  of  80  or  90  lbs.  By 
the  patio  process  the  usual  product  of  silver  is 
50  to  SS  per  cent,  of  that  coutdned  in  the  ore ; 
the  moat  docile  ores,  under  favorable  circum- 
stances, have  yielded  OOper  cenL  The  loss  of 
quicksilver  is  given  by  £er1  as  S  to  6  per  cent, 
of  the  quantity  used ;  earlier  accoants  make  it 
considerably  greater.  This  lose  is  dne  to  the 
formation  in  the  torta  of  soluble  mercury  di- 
chl  on  de  (calomel),  which  is  afterward  washed 
away. — The  eato  process,  used  in  Mexico  and 
Chili,  is  a  hot  amalgamation  in  kettles.  The 
ore  (in  Mexico  chloride,  in  Chili  sulphide)  is 
placed,  in  the  form  of  a  watery  pulp,  in  a 
vat  with  copper  bottom  and  wooden  or  stone 
sides.'  Here  it  is  heated  and  stirred  with  salt 
and  quicksilver,  copper  vitriol  being  added  in 
the  treatment  of  sulphides.  The  process  is 
rapid  and  effects  a  tolerably  complete  extrac- 
tion of  silver,  but  involves  great  loss  of  quick- 
silver (3  to  2-6  times  the  weight  of  silver) 
when  applied  to  sulphide  ore.  Silver  ores  free 
from  sulphides  of  other  metals  are  amalgama- 
ted at  Guanajuato,  Mexico,  in  arrastras,  by  sim- 
ple grinding  and  mixing  with  quicksilver  and 
water. — Pan  amalgamation,  called  the  Washoe 
process,  consists  in  rubbing  together  in  pana 
(usually  of  oast  iron)  the  watery  mixture  of 
crushed  ore  (pulp)  with  quicksilver,  with  or 
without  the  addition  of  other  chemicals.  The 
simplest  form  of  it  may  be  thus  described : 
The  ore  suitable  for  this  process  (usaally  con- 
taining silver  sulphide  or  chloride  and  native 
silver,  with  littie  antimony,  arsenic,  base  sul- 
phides, in  a  gangne  of  quartz)  is  first  crushed 
in  a  stamp  mill,  similar  in  most  respects  to 
that  employed  for  gold-bearing  ouartz.  (See 
Gold.)  The  screens  which  regulate  the  size 
of  the  cmsbed  particles  are  of  wire  cloth  wi& 
40  to  60  meshes  to  the  inch,  or  of  Bossia 
sheet  iron,  perforated  with  holes  j^  to  ^  in. 
in  diameter.    The  pulp  redooed  to  uiis  fineneas 
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Is  ground  and  aoulgaiiietod  in  pani,  of  which 
there  are  numeroQS  forma.  The  charge  for  a 
pan  is  800  to  1,G00  Ibg. ;  the  ver;  luge  pans, 
treating  tailings  which  have  been  already  groond 
fine,  oan  take  3,000  to  4,BO0  IbB.  To  maintain 
a  proper  tem^atore,  ateam  ie  introduoed  into 
the  pnip  or  into  s  steam  chamber  under  the 
bottom,  and  a  wooden  cover  is  oaually  kept  on 
the  pan.  The  pulp  is  general!;  ground  for 
one  or  two  hours;  then  the  qaicksilTcr  is 
sprinkled  in  (nanally  60  to  70  lbs.  to  a  charge 
of  l,aOO  or  1,GOO  lbs.),  and,  the  moUers  being 
wised  to  avoid  too  mach  grinding,  which  would 
"flour  "  tbe  mercnrj,  stirring  is  continued  for 
two  or  tlkree  honra  longer,  after  which  the 
palp  is  dilated  and  drawn  off  into  a  settler. 
The  modification  of  the  Washoe  process  in- 
vented by  Mr.  Henry  Janiu,  oonaistiog  in  the 
use  of  large  quantities  of  copper  vitnol  (blue 
stone)  and  salt,  has  proved  very  successful  in 
tbe  reduction  of  refractory  ores  not  otherwise 
amalgamable.  The  qaioksilver,  charged  with 
amalgam,  is  washed,  skimmed,  and  strained 
through  a  canvas  bag,  which  retains  the  amal- 
gam. This  is  then  distilled  in  oast-iron  retorts, 
the  mercury  being  collected  under  water,  while 
tiie  "retort  bullion"  remains  behind.  Abont 
one  sirth  of  the  charge  retorted,  or  200  lbs.  of 
bullion  from  1,300  lbs.  of  amalgam,  is  nanally 
obtained  from  the  retort,  to  be  broken  np, 
melted,  and  cast  into  ingots ;  it  loses  2  to  3  per 
cent  in  melting.  The  ingots  are  assayed,  and 
their  fineness  in  thousandths  of  gold  and  sil- 
ver is  stamped  upon  them.  The  ooin  value  of 
the  Comstook  bullion  is  {1  7G  to  $2,  one  third 
of  which  is  due  to  the  gold  it  contains.  The 
pnlp  escaping  from  the  apparatus  in  which  the 
amalgam  is  collected  is  called  "tailings."  The 
tailings  are  often  concentrated  upon  blankets 
or  otherwise,  or  are  simply  allowed  to  settle 
in  reservoirs,  for  reworking.  The  "slimes" 
or  "  slams "  comprise  that  part  of  the  ore 
which  is  crushed  under  tbe  stamps  to  an  im- 
palpablyfine  condition,  and  escapes  in  the  bat- 
tery water  without  ever  getting  mto  the  pans. 
Since  many  silver  ores  yield  much  fine  powder 
in  omshing,  the  slimes  are  often  far  richer 
than  the  tailings,  the  value  of  the  latter  being 
largely  in  the  particles  of  qnicksilver  and  amal- 
gam which  they  contain.  The  chemistry  of 
Uie  Washoe  process  is  summed  up  bj  Hr.  Ar- 
nold Hague  as  follows :  that  the  ore  submit- 
ted to  it  con^ts  chiefly  of  native  gold,  native 
silver,  and  argentiferoos  snlphurets,  associated 
with  varying  proportions  of  blende  and  galena; 
that  the  action  of  sodium  chloride  and  copper 
sulphate  in  the  pan  produces  copper  ohlonde, 
while  the  presenoe  of  metallic  iron  causes  tbe 
formation  of  copper  diobloride;  that  both  the 
/ihlorides  of  copper  assist  in  the  reduction  of 
the  ore  by  ohloridiEiug  the  snlphurets  of  sil- 
ver and  decomposing  the  snlphurets  of  lead 
and  zinc ;  that  sulphate  of  copper  enhancee 
the  amalgamating  energy  of  mercury,  by  oans- 
ing  the  formation  of  a  small  quantity  of  copper 
amalgam,  and  also  tends  to  ezpel  the  lead ;  bnt 


that  the  quantities  of  (Conical  agenta  nsually 
added  in  the  Washoe  process  are  too  small  to 
be  effective,  and  that  tne  principal  agenta  in 
the  reduction  are  in  general  mercury  and  the 
iron  of  the  pan,  dded  by  heat  and  friction. 
The  essential  condition  in  the  amalgamation  is 
tbe  keeping  of  the  mercury  bright  and  pure, 
that  it  may  come  into  direct  contact  with  the 
iron  and  sulphide  of  silver.  The  consump- 
tioD  of  mercury  in  the  Washoe  process  may  be 
considered  ohiefiy  a  mechanical  loss,  and  only 
to  a  limited  extent  a  chemical  one.  The  pan 
amalgamation  of  slimes  and  refractory  ores, 
with  the  addition  of  large  proportions  of  cop- 
per anlphate  and  salt,  involves  a  greater  loss 
of  mercury. — Befractory  ores,  not  suitable  for 
"  raw  "  amalgamation  by  the  Washoe  or  the 
patio  process,  are  treated  in  many  localities  by 
the  Freiberg  process,  consisting  in  the  chlori- 
nation  of  tbe  ore  by  roasting  with  salt,  and  its 
Bubsequent  amalgamation.  At  Freiberg  in 
Saiony,  where  this  method  originated,  it  has 
b«en  abandoned,  the  ores  formerly  amdga- 
mated  being  now  treated  by  smelting.  Bat 
in  districts  where  fnel  is  scarce  and  labor  dear, 
and  lead  ores  for  smelting  are  not  at  hand 
(which  is  the  case  in  many  parts  of  Nevada, 
for  instance),  the  Freiberg  system  is  still  soc- 
cessfully  employed,  though  greatl;r  modifled  as 
to  apparatus.  The  ore  is  crushed  in  stamp 
mills,  without  water,  and  the  fine  powder  is 
further  dried,  usually  by  spreading  on  the  top 
of  the  arch  or  the  dust  ohambers  of  the  roast- 
ing furnace.  Either  in  the  battery,  during 
crushing,  or  on  the  drying  or  the  charging 
floor,  fl  to  7  per  cent,  (for  rich  ores,  up  to  20 
per  cent.)  of  salt  is  mijed  with  the  ore.  Tbe 
mixture  is  then  roasted,  to  chloridize  the  silver; 
this  was  done  abroad  in  reverberatory  furnaces, 
which  have  been  used  in  Colorado  and  Nevada 
also,  but  are  now  generally  replaced  in  the  west 
by  Btetefeldt's  showering  fnrnace  or  BrOck- 
ner's  cylinder.  From  the  roasting  furnace  the 
ore  is  conveyed  to  the  pans,  where  it  under- 
goes an  am^gamatiou  similar  to  that  of  the 
simple  Washoe  process,  except  that  less  grind- 
ing is  necessary.  The  Freiberg  amalgamation 
was  performed  in  revolving  wooden  barrels, 
which  ore  still  employed  at  some  plooea  in 
the  United  States.  Each  apparatus  has  its  ^ur- 
tisons.  A  peculiar  method  of  amalgamation 
pursued  in  Ohili  avoids  the  obloridizing  roast- 
ing, snbstitoting  a  humid  chlorination  by  means 
of  copper  dicfaloride  (ErOncke's  process).  It 
is  hi^ly  praised,  but  not  yet  widely  employed. 
The  use  for  this  purpose  of  copper  chloridtk 
which  is  of  earlier  origin,  involves  a  loss  of 
quicksUver  as  calomel. — The  processes  of  hu- 
mid extraction  of  silver  are  of  two  classes. 
Either  the  silver  is  converted  into  a  aolubls 
compound  and  separated  by  leaching  and  pre- 
cipitation, or  the  baser  metellic  constituents  of 
the  ore  are  rendered  aolnble  and  removed  by 
lesohiog,  leaving  an  auriferous  and  argentif- 
erous residuum  for  farther  treatment.  The 
methods  of  tbe  first  dasa  convert  the  silver 
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into  chloride  or  mlpbate,  the  former  bj  & 
chloridiziag',  the  latter  b;  an  oiidiziDg  roast- 
ing. The  chloridiziag  roasting  is  easentiallj 
tb«t  of  the  Freil)erg  amalgamation  prooeas, 
and  is  effected  b;  mixing  salt  with  the  charge. 
The  Bilver  chloride  is  extracted  from  the  mass 
by  lixiviatiun  with  hot  brine  (old  Augn^tin 
proceaa),  cold  brine  (Hungarian  improvement), 
Bodiam  hjposulphitefPatera  procesa),  or  cal- 
cium hjposnlphite  (Eisa  process  in  Hungar; 
and  RoBsia,  Eofmonn  in  llexioo).  The  latter 
extracts  also  gold  chloride  if  it  is  present, 
which  brine  will  not  do,  onlesa  it  has  been,  aa 
Patera  recommends,  impregnated  with  free 
chlorine  goB.  Experiments  oonduct^  at  Wj- 
andotto,  Mich.,  by  Messrs.  Courtis  and  Hahn, 
indicate  the  availability  of  other  chlorides  than 
common  aalt  Qiarticnlarly  oalcinm  chloride,  or 
S  solntion  obtained  by  treating  common  lime- 
Stone  with  mnriatic  acid)  as  a  solvent  for  the 
nlver  chloride.  The  novel  and  important  re- 
gnlta  of  these  iovestigatiooH  ore  given  in  the 
"  Tranaoctiona  of  the  American  Institute  of 
Mining  Engineers."  From  its  hyposolphite 
or  chloride  solution  the  silver  is  precipitated 
with  metallio  copper,  as  cement  silver,  which 
is  washed,  pressed,  melted,  and  cast  into  bars. 
Ziervogel'a  method  of  extracting  silver  by 
roosting  the  aulphnretted  ore  to  prodnce  sil- 
ver sulphate,  leaching  this  with  hot  acidula- 
ted  water,  and  precipitating  with  copper,  ia 
the  eimpleat  and  cheapest  of  all ;  bat  it  re- 
quires very  skilfnl  and  delicate  rosating,  and 
ores  comparatively  free  from  lead,  antimony, 
arsenic,  and  due.  The  three  latter  tend  to 
oanse  volatilization  of  silver;  the  anlphide  of 
antimony  and  lead  oaose  a  sintering  of  the 
roasting  charge ;  copper  dioxide,  or  too  high  a 
temperstore  m  the  fornaoe,  leada  to  the  for- 
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mation  of  metallio  silver,  instead  of  the  desired 
sulphate.  Hence  the  application  of  this  pro- 
cess is  limited.  It8  best  field  is  the  treatment 
of  the  copper  mattea  of  Mansfeld,  contjiining 
70  to  72  per  cent,  of  copper,  and  0'33  per  cent, 
of  silver.  The  so-called  acid  extraction  is  prin- 
cipally used  upon  cupriferous  furnace  pro- 
ducts, which  contain  too  much  lead,  antimony, 
areenio,  &c.,  to  permit  treatment  by  the  An- 
gastin  or  the  Ziervogel  method.  In  this  pro- 
cess, the  base  metala  are  diasolved  out  by 
treatment  with  sulphuric  or  mnriatic  acid,  and 
the  residuum,  containing  gold  and  silver,  is 
further  reduced  by  smelting,  or  in  rare  in- 
stances by  humid  methods.  For  fuJl  discns- 
sioDS  of  all  the  foregoing  pruce^es,  see  Percy's 
"  Metallurgy,"  and  Bruno  Kerl's  MetallhatUn- 
hiTide.  The  details  of  American  practice,  and 
critical  comparisons  of  difTerent  American  and 
foreign  methods,  are  given  in  the  reports  of  K. 
W.  Raymond,  United  States  commissioner  of 
mining  statistics,  and  in  the  "Transactions  of 
the  American  Institute  of  Mining  Engineers." 
—The  principal  uses  of  silver  have  been  men- 
tioned already  in  this  article ;  aee  also  Coiss, 
Galvanibu  (section  on  electro  typing).  Mint, 
and  Plated  Waeb.  The  real  value  of  silver 
as  compared  to  gold  has  varied  in  different 
ages  from  one  eighth  to  less  than  one  six- 
teenth ;  but  the  mint  rates  have  often  been 
arbitrarily  established  by  government  for  the 
profit  of  the  treasury,  in  spite  of  the  market 
price  of  the  metals.  At  present  it  ia  lower 
than  at  any  previous  period.  The  average 
ratio  of  value  of  ulver  to  gold  in  the  London 
market  for  the  year  ending  Dec.  81,  1874,  was 
1  to  16'27.  The  following  table  shows  the  es- 
timated product  of  silver  at  various  periods 
in  the  present  century : 
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Tha  following  eetimate  of  the  world's  product 
of  sOver  in  3878  is  based  npoaretomstorGw- 
maa;,  Austria,  France,  Great  Britain,  Spain, 
and  tjie  United  States,  and  tor  other  coun- 
tries upon  the  moat  recent  available  aoooimts : 
Great  Britwn  and  colonies,  JI,O0O,OOO;  Swe- 
den and  Norway,  $350,000 ;  Ruaaia,  $600,000 ; 
A nstro -Hungarian  monarchj,  $1,600,000 ;  Ger- 
man empire,  $8,000,000;  France,  $2,000,000; 
Sown,  $2,000,000;  Italy  (Sardinia),  $B00,000i 
Mexico,  $20,000,000  -  Oentral  and  South  Amer- 
ica, |S,000,000;  Canada,  $900,000;  United 
States,  $36,500,000;  totfO,  $76,250,000.  Ac- 
cording to  Humboldt  and  Danson,  the  value 
of  ailver  produced  in  Meitoo  and  Pern  from 
1492  to  1808  was  $4,152,650,000.  The  pro- 
duction in  Europe  dnrlng  the  same  period  was 
obont  $200,000,000.  For  the  period  from 
1804  to  1848  Danson  giree  $1,241,380,794  as 
the  production  of  Mexico  and  South  Ameri- 
ca, that  of  Europe  and  Asiatio  Ruaaia  for 
the  game  period  having  been  abont  $326,000,- 
000.  For  the  period  from  1848  to  1868,  Prof. 
W.  P.  Blake,  in  hw  "  Report;  on  the  Prodao- 
tioD  of  the  Precious  Metals,"  gives  the  fol- 
lowing estimate  of  the  silver  product:  United 
SUtes,  $73,000,000  ;  Mexico,  $880,000,000  ; 
South  America,  $200,000,000;  Australia,  $20,- 
000;  Enrope  and  Asiatic  Rusaia,  $160,380,- 
000 ;  total,  $818,400,000.  From  1868  to  18TS 
the  product  of  silver  may  he  approiimately  es- 
timated at  $168,000,000  for  the  United  States, 
$140,000,000  for  Mexico,  $36,000,000  for  South 
America,  and  $68,000,000  for  the  reat  of  the 
world.  (None  of  these  estimates  include  the 
produce  of  Japan,  Ohiua,  and  centi-al  Asia,  of 
which  nothing  is  known.)  Wo  have  then,  as 
the  grand  tot^  of  the  silver  product  from  the 
discover7  of  America  to  the  present  time, 
$7,160,000,000.— JfinM.  The  lilver  produced 
in  Great  Britain  is  extracted  from  an  argen- 
titerons  lead,  to  the  amount  of  660,000  to  700,- 
000  oz.  annually  (in  1872,  628,000  oz.).  The 
celebrated  Kongaberg  minea  in  Norwsy,  dis- 
covered in  1623,  have  been  worked  almost 
aontinnally  sinoe.  The  ore  occurs  in  parallel 
belts  of  rock,  intercalated  in  gneiss  and  crys- 
talline schists,  and  impregnated  with  suSphides 
of  iron,  copper,  zinc,  aud  sometimes  lead,  co- 
balt, and  silver.  Fissure  veins  traveree  these 
belts  occasionally,  and  are  argentiferous  at 
the  intersection  only.  Beaatifnl  specimens 
o(  native  silver  occur.  The  total  product  of 
the  Eongsberg  mines  from  1624  to  1864  was 
1,817,610  lbs.  troy  of  wlver,  of  which  1,882,- 
486  lbs.  was  produced  l>efore  1805  and  468,- 
498  lbs.  after  1816,  the  intervening  period 
being  one  of  discouragement.  The  yield  for 
the  80  years  preceding  1806  averaged  $360,- 
000  annnally.  The  silver  mines  of  Sweden 
are  at  present  insignificant,  and  the  total  pro- 
duct in  1871  was  ofBciolly  reported  at  but  676 
kilos.    The  silver  mines  of  the  Anstro-Hun- 

Srian  monarchy  are  principally  comprised  in 
angary,  Transylvania,  and   Bohemia.    The 
Schemnitz  district  in  Hungary  (the  seat  of  a . 


celebrated  school  of  mines,  founded  in  1780 
by  Maria  Theresa)  is  travefsed  by  a  group  of 
veins  in  porphyry,  associated  with  syenite, 
&c.  The  orea  comprise  numerous  argentifer- 
ous minerals,  of  which  eUver  glance  and  galena 
are  the  chief.  The  Schemnit^  mines  were  first 
opened  more  than  800  years  ago,  and  have 
been  worked  to  a  depth  of  more  than  1,200 
ft.  Near  Schemnitz  are  the  mining  districta 
of  Eremnitz  and  Neosohl.  The  Joachimntbal 
mines  in  Bohemia  are  very  ancient,  very  deep 
(nearly  or  quite  2,000  ft.),  and  have  been 
very  productive,  but  now  yield  an  insignifi- 
cant amonnt  of  silver.  This  district  belongs 
to  the  Erigebirge,  a  chmn  of  mountains  com- 
posed of  crystalline  rocks,  on  the  border  of 
Saxony,  in  which  kingdom  it  includes  the 
four  mining  districta  of  Altenberg  (tin),  Frei- 
berg, Marienl>erg,  and  Bohwarzenberg.  The 
official  statistics  of  Saxonj  show  that  the  to- 
tal product  of  silver  in  these  districts  in  187S 
was  48,753  lbs.,  and  in  1878  43,354  lbs.  The 
Freiberg  district  is  by  far  the  most  impor- 
tant, containing  nearly  100  mines,  many  of 
which  are  more  than  1,400  ft.  deep,  producing 
almost  the  whole  of  the  above  amoonts.  Pre- 
vious to  the  10th  century  it  was  a  wilderness. 
The  lead  ores  were  discovered  in  the  tracks 
made  by  wagon  wheels,  and  in  1169  the  veins 
were  opened.  They  are  very  nnmerona,  bnt 
comparatively  smalL  In  1878  only  24  mines 
were  producing  ulver  ore,  and  of  these  only 
6  paid  dividend  The  Himmelfahrt,  which  is 
now  the  leading  mine,  in  1873  yielded  11,913 
metric  tons  of  silver,  copper,  and  lead  ores, 
valued  at  about  $430,000.  In  1874  it  pro- 
duced abont  7,100  tons  of  dressed  ores,  sold 
to  the  furnaces  for  abont  $828,000.  The  total 
yield  of  this 'mine  to  the  end  of  1874  had  been 
527,103  kilos  of  silver  (worth  about  $23,000,- 
000),  l>eBides  lead,  copper,  zinc,  sulphur,  ar- 
senic, and  nickel.  The  chief  other  productive 
mines  near  Freiberg,  with  the  value  of  their 
total  product  (including  lead,  &c.),  as  paid  by 
the  smelting  works,  for  187S,  are  as  follows; 
Himmelsftirst,  $202,600  ;TereinigtFeld,  $114,- 
760 ;  Ohurprinz,  $74,000 ;  Alte  HoflDung, 
$61,000;  Gesegnete BergmannshofFnung,  $60,- 
760;  Alte  HofFnung  Gottee,  $62,760;  Jnnge 
hohe  Birke,  $45,460;  and  Beschert  GlQck, 
$34,300.  The  principal  silver  mines  of  Prus- 
sia are  in  the  Hartz,  formerly  belonpng  to 
Hanover.  The  product  of  Prussian  smelting 
works  in  1872  was  162,653  lbs.  of  silver, 
worth  abont  $8,600,000 ;  in  1878, 281 ,920  lbs., 
worth  abont  $6,000,000.  The  total  prodnct  of 
silver  from  the  smelting  works  of  all  Germany 
was  as  follows  in  the  years  named : 


TEARS. 

QMHT. 

v.^..™...— 

101.MS 

^Sffl 

li'SSl 

A  oonuderable  portion  of  this  increase  is  due 
to  the  importation  of  rich  silver  ores  from 
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North  aud  Soath  Ameriu  for  metaOnrgioal 
treatment,  and  another  portion  to  the  im- 
proved prooeflses  of  extraction.  The  product 
from  Qensan  ores  is  prohablj  not  more  than 
(8,000,000.  France  IB  not  a  silver-ore  nro- 
docing  oODDtrj;  hut  the  separation  of  suver 
from  aiveDtiferoDS  lead  ores  is  carried  on  to 
a  consiaerable  extent  In  1806  it  produced 
31,997  kilos  of  silTer,  irorth  |1,41 4,000 ;  in 
1889  (the  year  before  the  war),  46,299  kilos, 
worth  $2,020,000.  No  Spanish  silver  mines 
were  speciallj  important  after  the  middle  agea 
down  to  ISSG,  except  those  of  Guadalcanal  and 
Gasalla,  N.  £.  of  Seville,  which  were  profit- 
ably worked  by  the  government  in  the  16th 
century,  producing  altogether  400,228  marks 
of  silvor;  afterwud  they  passed  into  private 
bands,  and  in  the  beginning  of  the  l?th  oenta- 
ry  are  said  to  have  produced  170  marks  daily. 
They  were  finally  abandoned,  and  allowed  to 
fill  with  water.  In  1825  mining  was  revived 
in  Spain;  in  1839  the  famona  silver  minea  of 
tlie  Sierra  Almagrera  (N.  and  8.  veins  in  slate, 
carrying  argentiferous  galena,  with  some  sil- 
ver chloride),  in  the  province  of  Almeria, 
were  discovered,  and  in  1843  those  of  Hien- 
deUendna  (narrow  E.  and  W.  veins  of  silver 
aolphide  and  chloride,  without  lead),  in  the 
province  of  Qntdal^ara.  The  Herminia  mine 
in  the  Sierra  Almagrera,  in  1874  produced 
18,940  qnintab  of  ore,  containing  842,826 
Iba.  of  lead  and  41,670  Spanish  oz.  (8,206  lbs. 
troj)  of  silver.  The  product  of  the  mine  in 
the  «arly  part  of  187S  was  at  the  rate  of  about 
10,000  lbs.  troj  per  aunnm.  The  average 
value  of  the  work  lead  is  aboat  20  oz.  troj  per 
ton  SToirdnpois.  The  product  of  the  mines 
of  Hiendelaencina  from  JanuaryjlS47,  to  July, 
1SS6,  was  7,678,6S6  oz.  troy.  They  have  de- 
cUned  in  yield  since  1868.  By  tbe  application 
of  the  Pattinson  process  to  the  argentiferous 
galenas  of  tbe  numerous  lead  mines  of  Spwn, 
tbe  production  of  silver  has  been  increased. 
The  export  of  lead  in  1874  was  66,802,271 
kiloa,  valued  at  47,084,022  pesetas.  This  in- 
dicates a  value  of  about  |1,700,000  for  the 
silver  in  the  lead.  The  product  of  Russia  in 
1871,  from  21  minee  of  argentiferous  galena, 
was  1,740  tAns  of  lead  and  20,000  lbs.  of  silver. 
—The  conquest  of  Mexico  by  Cortes  in  1619- '21 
waa  soon  followed  by  the  development  of  the 
wonderfnlly  rich  silver  mines  of  that  country. 
The  metal  was  known  to  the  ancient  Aztecs, 
and  waa  worked  by  them  into  numerous  orna- 
mental and  usefDi  articles;  but  among  the 
b«aanrea  of  Monteznma  the  quantity  of  silver 
waa  Rnall  compared  with  that  of  gold,  and 
gave  little  promiae  of  the  unbounded  resources 
of  the  argentiferons  mines  of  bis  territories. 
Daring  the  16th  century  these  were  opened 
and  extensively  worked  by  tbe  Spaniards  in 
Goanajoato,  21acatecas,  and  other  neighboring 
districts;  and  in  the  17th  and  18th  centuries 
thdr  production  was  greatly  increased  by  rea- 
son of  the  greater  abundance  of  quicksilver  and 
its  more  general  eonptoym^t  in  separating  the 


metal  from  its  ores.  At  the  time  of  the  visit 
of  Humboldt  operations  were  oorried  on  in 
from  4,000  to  6,000  locaUties,  which  might  all 
be  included  in  about  8,000  distinct  mines. 
These  were  scattered  along  tbe  range  of  the 
Oordilleras  in  eight  groups,  the  principal  of 
which,  known  as  the  central  group,  contained 
the  famous  mining  districts  of  Guanajuato, 
Catorce,  ZacatecaiB,  and  So'mbrerete,  and  fur- 
nished more  than  half  of  all  tbe  silver  pro- 
duced in  Mexico.  Tbe  mines  of  Guonajuato, 
opened  in  1668,  are  all  upon  the  great  vein, 
known  as  tbe  Mto  madre,  m  the  range  of  por- 
phyritic  hills  the  summits  of  which  are  from 
9,000  to  9,600  ft.  above  the  sea,  but  only  about 
8,000  ft.  above  the  high  plateau  of  central 
Mexico  npon  which  they  stand.  The  great 
vein  is  contained  chiefly  in  clay  slate,  and 
crosses  the  aoutfaem  slope  of  the  hills  in  a 
N.  W.  and  B.  £.  direction,  dipping  with  the 
slates  (the  range  of  which  it  follows)  from  46° 
to  48°  toward  the  S.  W.  It  is  of  extraordinary 
thickness,  often  more  than  160  ft.  across,  and 
is  said  to  have  been  traced  for  about  12  m, ; 
but  the  produotive  portions  are  chiefly  npon  a 
length  of  about  1}  m.    Tbe  vein  ia  made  up  of 

Saartz,  carbonate  of  lime,  fragments  of  clay 
ate,  together  with  large  quantities  of  iron 
pyrites,  and  sulphnrets  of  lead  and  zinc  with 
some  native  silver,  snlphuret  of  silver,  and  red 
silver.  Near  the  surface  they  are  partially  de- 
composed and  colored  red,  whence  they  are 
termed  eoloradot.  In  their  unchanged  condi- 
tion  below  they  are  designated  negrot  or  black 
ores.  These  are  the  main  dependence  of  the 
mines.  The  vein  has  heen  penetrated  to  the 
depth  of  about  2,000  ft,  but  not  much  below 
the  level  of  the  plateau.  For  the  two  years 
ending  in  July,  1878,  116  mines  in  this  district 
produced  202,126  kilos  of  nlver  ($8,046,426), 
86  hacienda*  and  tangerrot  being  employed 
in  reduction.  In  18TS  the  number  of  miners 
and  laborers  was  8,979,  and  the  amount  of  ore 
raised  was  1,816  tons  weekly ;  average  con- 
tents of  ailver,  about  84  oa.  troy  to  the  ton 
avoirdupois.  The  mine  of  Valenciana,  opened 
'n  1760,  upon  a  rich  portion  of  the  vein,  er  ' 


minee  of  Mexico,  and  a  quarter  of  that  of  the 
whole  of  the  fieta  madrt.  It  declined  in  pro- 
ductiveness at  tbe  beginning  of  this  century, 
was  suspended  in  1810  on  account  of  the  war 
of  independence,  reopened  in  1822  hy  the  An- 
glo-lfeiioan  company,  and  abandoned  after 
much  expenditure  to  the  Mexican  owners.  It 
is  the  deepest  mine  in  the  country,  and  the 
lower  workings  are  now  flooded.  In  1878  it 
employed  1,960  laborers,  and  yielded  about 
ISS  tons  of  ore  weekly.  The  mines  of  Zaca- 
tecas,  opened  in  1648,  are  also  npon  a  (dngle 
vein  called  the  teta  prandt,  averaging  in  thick- 
ness about  80  ft.  The  formation  is  of  green- 
stone and  clay  slate,  tbe  former  the  most  pro- 
ductive. The  veins  of  Catorce  are  in  limestone 
supposed  to  be  of  carboniferous  age,     Tbe 
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amtest  proportioD  of  silw  in  every  mining 
dlBtriot  of  Mexico  is  obtaioed  from  the  eui- 
phoiet  of  silver,  an  ore  of  graj  color  dissem- 
inatad  through  tiie  quartz  matrix  in  minnte 
particles,  and  more  or  leas  combined  with  oth- 
er metals.  The  other  varietiea  of  argentif  eroas 
orea  are  numerous,  bat  comparative!;  small  ia 
gnantit; ;  the;  are  the  ohloride  of  silver,  rahj 
silver,  native  silver,  argentiferous  pjrites,  and 
argentiferous  galena.  The  comparative  quan- 
tities of  these  at  the  difierent  mines  are  verj 
variable.  Until  the  present  centnry  the  ores 
were  extracted  altogether  hj  the  mde  meth- 
ods of  the  native  Indiana.  They  brought  them 
upon  their  backs  up  the  long  flights  of  thou- 
sands of  roughly  formed  steps,  in  loads  of 
S40  to  830  lbs.  each,  while  exposed  all  the 
time  to  the  great  heat  of  the  mme.  In  1821 
the  Mexican  government  offered  facilities  tor 
foreigners  to  beoome  interested  with  the  na- 
tives in  the  mines.  English  mining  compa- 
nies were  formed,  and  operations  were  un- 
dertaken with  powerful  machinery ;  bat  the 
adventures  were  almost  universally  unsuccess- 
ful, the  nature  of  the  country  being  extreme- 
ly unfavorable  for  the  introduction  of  heavy 
machines,  as  well  as  for  keeping  them  in  op- 
eration and  repair.  From  the  opening  of  the 
Mexican  mines  in  the  IStb  oentnry  their  pro- 
dnction  of  silver  has  exceeded  that  of  all  other 
countries.  A  great  stimulus  was  given  to  it  by 
the  amalgamating  process  devised  by  Medina 
at  that  early  period  in  Mexico,  and  it  soon  at- 
tained an  annual  rate  of  from  {2,000,000  to 
(3,000,000.  This  continned  to  increase  till  in 
the  16th  century  it  rose  to  $23,000,000,  which 
was  about  the  prodnction  for  the  first  ten 
years  of  the  present  oentnry.  After  1850  it 
increased,  till  for  some  years  it  exceeded  the 
yield  of  all  past  periods.  The  total  product, 
from  the  first  working  of  the  mines  by  the 
Spaniards  to  their  expulsion  by  the  Mexicans 
in  1821,  was  t2, 868,962,000.  A  very  prom- 
ising field  for  silver  mining  is  found  in  the 
state  of  Sinaloa  and  along  the  western  slope 
of  the  Sierra  Madre  of  Durango  and  Chihua- 
hua. The  port  of  Mazatlan  is  the  base  of  sup- 
plies. Sinaloa  is  well  wooded  and  watered ; 
the  ores  are  largely  trne  silver  ores,  which  can 
be  treated  by  the  Freiberg  or  the  modified 
Washoe  process.  Some  of  the  mines  in  the 
interior  are  exporting  rich  silver  ores  to  Eu- 
rope; others  are  reported  to  be  earning  good 
profits  with  stamp  mills.  Central  America  has 
no  silver  mines  that  are  worked  to  much  ex- 
tent; but  rich  ores  are  known  to  exist  in  Hon- 
duras, NioaraguH,  and  Costa  Sica. — The  famous 
mines  of  Potest  in  Pern  (now  in  Bolivia)  were 
discovered  in  1545  by  an  Indian  hunter,  Diego 
Hualco,  who,  according  to  Acosta,  accidentally 
exposed  native  lumps  of  the  precious  metal  in 
the  roota  of  a  hush  which  he  pulled  from  the 
ground.  For  20  years  succeeding  16S7  the 
annnal  production  of  the  mines  of  this  region 
was  about  $2,200,000,  and  the  total  product 
up  to  the  present  time  is  rated  at  over  il,800,- 


000,000.  The  mine*,  like  ao  maay  othen  in 
Mexico  and  South  America,  are  now  reported 
to  be  flooded  in  their  depths.  In  the  Oerro 
de  Fernando  at  Hualgayoc,  near  Micuipamba, 
rich  ores  were  discovered  in  1771,  and  now, 
it  is  said,  about  1,400  pita  are  opened  in  the 
hill,  other  mimn^  districts  in  Peru  are  Goa- 
lauoa  in  the  province  of  Hnamaliea,  Pasco, 
Lucanas,  and  Hnantajaya.  Cerro  de  Pasco 
has  been  especiall;  famous  for  its  large  pro- 
duction. A  town  is  bnilt  upon  the  ute  of 
the  mines,  and  the  openings  to  many  of  them 
are  through  the  houses  of  the  miners.  The 
production  of  Pern  nntil  within  a  few  years 
was  very  small,  probably  not  more  than  $2,- 
GOO.OOO  annually,  and  it  ia  a  very  difficult 
field  for  mining.  Boads,  mules,  labor,  and 
fuel  are  all  wanting.  The  ores  (except  the 
paeot  or  fermginouB  earths  of  Oerro  ae  Pas- 
co), being  complex  sulphnrete,  are  exceeding- 
ly refractory.  In  the  absence  of  better  fad, 
llama  dnng  is  employed  for  roasting  at  sev- 
eral estabUshments.  But  the  country  ia  full 
of  undeveloped  veins,  and  ooal  has  been  dis- 
covered in  aoondauce,  while  railroads  are  rap- 
idly extending  into  the  interior.  In  Bolivia, 
besides  the  mines  of  Potosl,  are  those  of  Por- 
tngalete  in  the  province  of  Chichas,  celebrated 
for  the  richness  of  their  ores,  wWch  produce 
six  to  eight  times  as  much  silver  to  the  ton 
as  those  of  Fotosi.  Other  mines  are  worked 
in  the  same  district.  The  mines  of  Lipes  have 
been  very  productive,  and  those  also  of  La 
Plata,  Porco,  Caranias,  and  Oruro.  The  earlier 
silver  mines  worked  in  Chili  were  in  the  prov- 
ince of  Santiago  and  in  the  mineral  distnct  of 
Arqueros,  about  17  leagnes  from  Coqaimbo. 
The  prodnction  was  not  large,  and  almost 
ceased  upon  the  opening  of  the  rich  mines  near 
Copiap6  in  the  province  of  Ataoama.  Within 
a  circuit  of  26  leagues  from  this  city  there  are 
19  silver-mining  districts,  of  which  those  of 
Chaflarcillo  and  Tres  Puntas  are  the  most  im- 
portant. The  metal  is  fonnd  in  a  variety  of 
combinations,  as  a  sulphnret,  chloride,  chloro- 
bromide,  and  iodide ;  it  is  also  associated  with 
arsenic,  antimony,  and  mercury,  and  is  some- 
times abundant  in  a  native  state.  The  mines 
are  in  a  country  difficult  of  access,  quite  un- 
productive even  in  the  timber  and  fuel  re- 
quired for  mining,  almost  entirely  destitnte 
of  water,  and  cold  and  dreary.  A  new  and 
rich  district  has  been  developed  at  Garaootea, 
where  the  ores,  like  most  of  those  of  Oo- 
piap6,  are  chlorides,  and  easy  to  rednoe. — 
Silver  mining  in  the  western  United  States, 
apart  from  the  early  operations  of  the  Span- 
iarda  in  New  Mexico  and  perhaps  Arizona, 
dates  from  the  discovery  in  1859,  on  the  E. 
fiank  of  the  Sierra  Nevada,  in  the  present 
state  of  Nevada,  of  the  now  famous  Comstock 
lode.  (See  NaviUA.)  No  equally  important 
argentiferoas  deposit  has  since  been  discov- 
ered ;  and,  in  view  of  the  most  recent  expo- 
sures of  vast  bodies  of  ore  at  great  depth  on 
the  Comstock,  it  may  be  doubted  whether  its 
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equal  was  ever  ksowit  before.    There  is  no 
other  aiitfa«ntic  record  of  the  extractioa  in  a 
nnsle  jaar  of  more  than  tZ8,000,000  in  gold 
and  silver  from  one  vdn,  whioh  was  the  pro- 
dact  of  the  Comstock  in  18T4.    And  the  total 
eeUmated  prodact  of  this  lode  from  1861  to 
1^74  inclusive  waa  more  than  $169,000,000, 
or  aboat  the  sune  aa  the  yield  of  the  aoore  of 
veins  at  Potosi  for  the  first  16  jears  after  their 
^scovery  in  1646.     The  bullion  from  the  Com- 
Btock  lode  has  areraged  about  one  third  gold 
in  valne,  or  saj  0'03  la  weight.     Aa  a  ooobb- 
quence  of  the  excitement  (almost  eqaal  to  that 
attending  the  discovery  of  gold  in  California) 
which  followed  the  Buooeaa  of  the  Comstock 
mines,  the  districts  of  Nevada,  Idaho,  Mon- 
tana, Arizona,  and  finally  Utah  and  Oolorado, 
were  overrun  with  prospectors.    The  mining 
diatricta  of  Owyhee  in  Idaho,  and  Unionville, 
Eeese  River,  Belmont,  Pioohe,  White  Fine, 
and  Enreka  in  Nevada,  have  been  the  scenes 
of  snoceasive  exoitementa,  and  are  still  prodnc- 
tire.    In  Eureka  district,  as  in  the  principal 
diatricta  of  Utah,  and  some  of  those  in  Mon- 
tana, Colorado,  New  Mexico,  and  California, 
ai^Dtiferons  ceroBsite  and  galena  are  smelted, 
to  produce  work  lead  containing  silver.    This 
industry  has  snddeoly  grown  to  large  dimen- 
aiona  in  the  weat,  as  may  be  seen  from  the  fol- 
lowing table  of  the  product  of  work  lead : 
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The  Waahoe  (Oomstocfc)  ores  and  those  of 
I^ocbe  and  Owyhee,  as  well  as  of  many  minor 
dlstricta,  are  treated  by  the  Waaboe  process ; 
those  of  Reese  river,  Belmont,  and  Union- 
ville, In  Nevada,  and  of  Georgetown, .  Colo- 
rado, receive  a  preliminarv  chlorinating  roast- 
ing. From  Oolorado  and  Utah  considerablo 
quantities  of  rich  ore  are  shipped  to  American 
and  foreign  smelting  works.  Silver  mining 
in  Arizona,  near  the  Qila  vein,  has  been  ren- 
dered nnprofitable  hitherto  by  Indian  warfare, 
cow  apparency  ended.  The  total  product  of 
tiie  United  Statea  since  1848  is  estimated  by 
B.  W.  Raymond,  commissioner  of  mining  sta- 
tiatiea,  as  follows : 
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native  copper  of  Lake  Superior  is  not  oon- 
siderahle;  but  over  $2,000,000  has  been  ob- 
tained at  the  smelting  works  in  Wyandotte, 
Mich.,  from  the  orea  of  the  Silver  Islet  mine, 
on  the  island  of  that  name,  on  tlie  N.  side  of 
Lake  Superior.  The  galena  of  the  Mississippi 
valley  is  asaally  poor  in  silver,  and  that  of  the 
Atlantic  slope  ia  bnt  moderately  argentiferous, 
with  an  occasional  exception,  as  in  the  recently 
discovered  depoaits  near  Newburyport,  Mass. 

SILTIXBIDE,  or  SUw  lU,  the  common  name 
of  the  amoll  marine  spiny-rayed  fishes  of  the 
family  atkerinida,  ch^acterized  by  a  protrac- 
tile montli,  without  notch  in  upper  jaw  or 
tnbercle  in  lower,  small  crowded  teeth  on  the 
pharyngeals,  the  first  branchial  arch  with  long 
pectinations,  two  dorsals  most  commonly  dis- 
tant, and  ventrala  behind  pectorals ;  the  eyes 
are  very  lai^e.  In  the  genus  ath»rina  (Linn.) 
the  hodij  is  elongated,  and  a  broad  silver; 
hand  runs  along  each  side.  The  dotted  silver- 
side  {A.  notata,  Mitch.)  is  from  S  to  £  in.  long, 
greenish  brows  with  black  points  on  the  edges 
of  the  scales,  and  the  fins  translucent ;  toe 
dorsals  are  contigaoua,  the  aecond  reaching  as 
far  back  as  the  anal ;  it  is  found  from  New 
England  to  Sonth  Carolina.  It  accompaniea 
the  smelt  in  spring  and  autumn  into  our  riv- 
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ers,  and  is  popularly  called  capelin.  Several 
other  species,  about  4  in.  long,  are  found  in 
the  Muthem  atates  and  West  Indies.  More  than 
20  are  described  by  Cuvier  and  Valenciennes  in 

vol.  X.  of  the  Hutoirt  naturelle  dei  poUton* 
(1885);  they  are  much  valued  as  food;  they 
swim  in  shoals,  and  are  easily  taken  in  nets; 
the  flesh  resembles  that  of  the  sroelt,  whence 
the  A.  praibyter  (Cuv.)  is  often  called  sand 
smelt ;  many  species,  salted,  are  sold  as  sar- 
dines, and  some  are  called  anchovy. 
HUUKT,  Plore  Ckarks.  See'  supplement 
8IHBIR8I.  !•  An  E.  government  of  Euro- 
pean Rnsda,  bordering  on  Kazan,  Samara, 
Saratov,  Penza,  and  Nizhegorod;  area,  16,108 
sq.  m.  ;  pop.  in  1870,  1,206,861.  The  surface 
consists  generally  of  a  plain,  with  hills  toward 
the  east.  The  government  is  drained  in  the 
east  by  the  Vol^  and  in  the  west  by  its  tribu- 
tary the  Snrs.  Qypsom,  alabaster,  limestone, 
sulphur,  and  naphtha  are  found.  The  soil  is 
fertile,  producing  grain,  hemp,  flax,  hay,  and 
tobacco.  Leather,  woollen  and  linen  cloth, 
tallow,  potash,  and  glass  are  manufactared. 
The  inhabitants  belong  chiefly  to  the  Greek 
church,  but  there  are  a  few  other  Christians, 
and  a  large  number  of  Mohammedans.  IL  A 
city,  the  capital  of  the  government,  on  the 
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right  bank  of  tb«  Yoln,  106  m.  8.  B.  W.  at 
E^zan,  and  43C  m.  E.  S.  E.  of  Moscow;  pop. 
in  1867,  24,607.  It  atanda  in  the  midst  of  & 
wida  and  fertile  plain,  and  oontaina  IS  charch- 
es,  two  convents,  and  a  monnment  to  the 
historian  Earamsin.  It  has  manufactories  of 
so^)  and  candles,  and  an  important  trade  io 
grain  and  fish. 

8IHG0E,  Lake.  See  Ostabio,  vol  xii.,  p. 
636. 

BIMCO^  a  W.  connt;  of  Ontario,  Canada, 
bounded  N".  E.  by  the  Severn  river,  S.  W.  by 
Georgian  bay,  and  S.  E.  by  Lake  Simcoe; 
area,  ),846  sq.  m. ;  pop.  in  18T1,  64,247,  of 
whom  81,642  were  of  Irish,  15,020  of  English, 
11,686  of  Scotch,  8,081  of  French,  and  1,764 
of  German  ori^n  or  descent.  It  is  traversed 
by  the  Northern  railway,    Oapital,  Barrie. 

SIMfWN,  the  second  son.  of  Jacob  and  Leah. 
He  and  hjs  brother  Levi  were  guilty  of  gross 
deception  and  ferocity  in  their  marder  of  the 
Shecneraites,  for  whidi  they  received  llieir  fa- 
ther's cnrae.  Simeon's  inheritance  as  a  tribe 
was  not  a  compact  territory,  bat  a  small  dis- 
trict within  the  limits  of  that  of  Judah,  and 
some  tracts  in  Monnt  Seir  and  the  district  of 
Gedor.  The  descendants  of  Simeon  amount- 
ed at  the  eiodus  to  69,800 ;  but  only  82,200 
entered  the  promised  land. 

BDIEON,  OisiiM,  an  English  clergyman,  born 
in  Beading,  Sept.  24,  1759,  died  Nov.  13, 1838. 
He  was  educated  at  King's  college,  Cambridge, 
and  woa  presented  in  1783  to  the  living  of 
Trinity  church,  Cambridge,  which  he  held  till 
his  death,  and  was  eminently  distinguished 
for  devotion  to  pastoral  daty.  He  published 
several  series  of  skeleton  sermons,  forming 
a  commentary  upon  the  whole  Bible.  They 
were  edited,  with  his  other  works,  by  the 
Rev.  T.  II.  Home  (21  vols.,  1832-'8,  and  many 
later  editions),  and  his  life  has  been  written 
by  the  Rev.  William  Carus  (1847). 

SIHEOK  OTTLEIES.    See  Stvutes. 

HHFIXOnH.,  or  Simpbebopol  (Turk.  Ah- 
Dittehef),  a  town  of  European  Rnssia,  capital 
of  Che  government  of  Tanrida,  in  the  Crimea, 
onthe  Salghir,  193  m.  S.  E.  of  Odessa,  and  87 
m.  N.  E.  of  Sebastopol ;  pop.  in  1867,  17,787. 
It  stands  on  a  platewi  at  Uie  foot  of  lofty  hills. 
The  old  part  of  the  town,  built  by  the  Tartars, 
la  very  irregularly  laid  out,  and  has  a  miserable 
appearance;  the  new,  built  by  the  Bnssians, 
has  wide  straight  streets  and  a  spacious  square. 

BIHU,  a  town  and  the  summer  capital  of 
British  India,  in  a  Himalayan  district  of  the 
aame  name  belonging  to  the  Ambala  division 
of  the  Pnnjanb,  170  m.  N.  of  Delhi;  lat.  SI" 
T  N.,  Ion.  77°  8'  E. ;  pop.  in  the  height  of  the 
season,  about  16,000  natives  and  1,600  Euro- 
peans. It  stands  on  a  long  and  lofty  ridge 
7,000  ft.  above  the  sea,  amid  grand  forest  end 
mountain  scenery,  a  few  miles  B.  of  the  Sutlej. 
The  British  government  purchased  the  station 
from  the  native  state  of  Koonthal  about  1822, 
and  founded  Simla  as  a  sanitarium.  The  cli- 
mate is  for  the  most  part  cool,  exhilarating. 


•nd  healthful,  though  there  is  a  hegrj  nin- 
fall  at  the  time  of  the  S.  W.  monaoon,  and  tlia 
difGculties  of  drainage  are  oonsiderable.  SincA 
1S66  the  supreme  government  of  India  haa 
been  administered  during  the  snnuner  moatlia 
from  Simla,  whither  the  vioeroy  and  all  the 
chief  officii  retire  from  Calcutta  early  in  the 
hot  season.  It  is  about  BO  m.  N.  E.  of  the 
Punjanb  and  Delhi  railway.  The  town  ia  sa 
organized  municipality. 

SIIHONS,  FnakUi.    See  supplement. 

sons,  WHbui  OhMrn,  an  American  author, 
bom  in  Oharleston,  S.  0.,  April  17,  1806,  died 
there,  Jane  11,  1870.  For  some  years  he  was 
a  clerk  in  a  drug  storey  but  at  18  he  began  the 
study  of  law,  and  in  1827  was  admitted  to  the 
bar.  From  1828  to  1882  he  was  editor  and 
part  proprietor  of  the  "  Charleston  City  Ga- 
zette,*' in  which  he  opposed  nullification,  there- 
by reducing  himself  to  poverty.  He  then  de- 
voted himself  entirely  to  literature,  living  for 
a  time  at  Hingham,  Mass.,  and  afterward  prin- 
cipally on  a  plantation  at  Midway,  B.  C,  and 
oocasionally  nolding  public  offices.  His  po- 
etical works  are:  a  "Monody  on  the  Death  of 
Charles  OotesworthPinckney"  (1825);  "Lyri- 
cal and  other  Poems  "and"  E^iyl^ys"  (1827); 
"The  Vision  of  Cortes,  Cun,  and  other  Po- 
ems" (182B) ;  "  The  Tricolor,  or  Three  Daya 
of  Blood  in  Paris  "(1680);  "Atalantis,  aStorT- 
of  the  Sea  "  (1888) ;  "  Southern  Passages  and 
Pictures"  (1889);  "Donna  Anna"  (1843); 
"Grouped  Thoughts  and  Scattered  Fancies" 
{1845);  "Laysof  thePalmetto"(1848);  "Po- 
ems, Descriptive,  Dramatic,  Legendary,  and 
Contemplative"  (2  vols.,  1854);  and  "Arey- 
tos,  or  Songs  and  Ballads  of  the  South  "  (1860). 
A  collective  edition  appeared  in  1864.  He 
also  edited  a  volume  of  "War  Poetry  of  the 
South "  (18S7).  He  produced  two  drame& 
"  Norman  Maurice,  or  the  Man  of  the  People," 
and  "  Michael  Bonham,  or  the  Fall  of  Alamo," 
and  adapted  Shakespeare's  "Timon  of  Athens" 
for  the  stage,  with  numeroos  additions  of  his 
own.  His  works  of  imaginative  fiction  com- 
prise "The  Book  of  my  Lady  "  (1883);  "Carl 
Werner"  (1888);  "Confession,  or  the  Blind 
Heart"(1842);  "CasUeDismal"  (1846);  "The 
Wigwam  and  the  Cabin"  (1845-'fl);  "Marie 
deBemier"  (1868);  and  "Ghost  of  my  Hus- 
band" (18mo,  1867).  His  historical  romances 
are  :  "  The  Yemaesee  "  (1885) ;  "  Pelayo  " 
(1888);  "Count  Julian"  (1846);  "The  Dam- 
sel of  Darien"  (1846);  "The  Lily  and  the 
Totem,  or  the  Huguenots  in  Florida;"  "The 
Maroon  and  other  Tales"  (1^5);  "Yascon- 
oelos"  (1867);  "The  Cazique  of  Kiawab" 
(1860);  and  "Swamp  Robbers"  (1870).  The 
following  are  founded  on  revolutionary  events: 
"TheParti8an"(1835);  "Meliichampe"(1886); 
"The  Scout,"  originally  published  as  "The 
Kinsmen,  or  the  Black  Riders  of  the  Congee  " 
(184-1);  "Katharine Walton"  (1851);  "Wood- 
craft," originally  entitied  "The  Sword  and  the 
Distaff;"  "The  Forayers,  a  Raid  of  the  Dog 
Daya"  (1856),  and  its  sequel  "Entaw"  (leMX 
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Bomanoes  of  backmrnda  life:  "Qaj  Rivers" 
(1884);  "Richard  Hordis"  (1838);  "Border 
Bea^es"  (1840);  "Beaaohampe,  or  the  Kea- 
tQcky  Tragedy"  (1842);  "Helen  Halsey " 
(1846);  "The  Golden  Christmas,  a.  Ohronicia 
of  St.  John's,  Berkeley  "  (1862) ;  and  "  Oharte- 
moot,  or  the  Pride  of  the  Village  "  (1806).  A 
•elected  edition  of  hia  novels  appeared  in  1660 
(17  vols..  New  York).  To  history  and  biog- 
n^hy  he  oontribnted  a  "History  of  Sonth 
Cwolina,"  "Sooth  Carolina  in  the  Revoln- 
tdon "  (18S4),  and  lives  of  Gen.  Marion,  Capt 
John  Smith,  the  chevalier  Bayard,  and  Gen. 
Oreene.  TJDder  this  head  may  also  be  indn- 
ded  a  "Geography  of  South  Carolina."  His 
remaining  work^  include  "  Views  and  Reviews 
in  American  Literature;"  "Egeria,  or  Voices 
of  Thought  and  Oonnsel  for  the  Woods  and 
Wayside,"  a  colleotion  of  aphorisms  in  prose 
and  verse;  "Father  Abbot,  or  the  Home  Tonr- 
irt,  a  Medley;"  "Southward  Hoi"  (1864); 
"The  Morals  of  Slavery,"  &a.  He  also  edited 
with  notes  the  seven  dramas  ascribed  to  Shake- 
q»eare,  but  not  published  among  his  works, 
under  the  title  of  "A  Supplement  to  Shake- 
speare's Plays." 

smHI,  JriN  (JiTLBs  FsAiTooia  Snues-SiMON), 
a  French  statesman,  bom  in  I^rient,  Dec  81, 
1814.  After  teaching  in  various  ptsces,  he 
lectured  in  1838  at  the  normal  school  in  Paris. 
In  18SQ  he  suooeeded  Victor  Cousin  as  profes- 
sor of  philosophy  at  the  Sorbonne,  from  which 
post  he  was  removed  in  1861  on  account  of  his 
opposition  to  the  eotip  tCitat.  In  1848  he  en- 
tared  the  coDstitnent  assembly,  which  esfly  in 
1&49  elected  him  to  the  conncil  of  state ;  bnt 
not  being  confirmed  by  the  legislative  assem- 
bly, he  retired  in  1860.  In  1866  and  snbse- 
qnently  he  lectured  in  Belginm  on  philosophy. 
He  was  elected  to  the  legislative  body  in  ISSS, 
and  reelected  in  1869  in  two  departments.  He 
advocated  popnlar  edncation,  free  trade,  the 
abolition  of  capital  punishment,  and  the  in- 
taresta  of  the  working  classes;  and  in  1870 
he  opposed  the  plebiscitnm  in  favor  of  Lonis 
Kapoleon  and  the  declaration  of  war  against 
Prussia.  After  the  establielunent  of  the  re- 
pablio  (Sept.  4),  he  became  a  member  of  the 
government  for  the  national  defence,  as  min- 
ister of  education,  religion,  and  fine  arts,  and 
inadtnted  many  reforms,  the  most  prominent 
of  which  was  the  obligatory  school  law.  Af- 
ter the  capitnlation  of  Paria  he  went  to  Bor- 
deaux to  put  an  end  to  Gambetta's  arbitrary 
proceedings.  On  Feb.  19,  1671,  he  became 
nunister  ot  education  and  religion  under  Thiers, 
with  whom  he  retired,  May  24,  187S.  He  re- 
tained his  seat  in  the  national  assembly,  and 
in  1875  received  from  the  government  a  pen- 
non of  S,ODO  francs.  His  works  include  Bu- 
Mre  de  VicoU  d'Altxandirie  (3  vols.,  1844r-'G) ; 
It  dmoir  (1864;  Oth  ed.,  1869);  La  religion 
naturelU  (1868 ;  6th  ed.,  1669 ;  English  transla- 
Hoo  by  I.  W.  Cole,  London,  1367);  La  libirti 
de  unmimee  (8d  ed.,  18a») ;  La  Uberti  (2  vols., 
ISSO);  r.6ooU(16M);  Le  travail  (1666);  La 
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politi^tu  radicals  (1808);  Lt  libre-iehangt 
(1870);  and  Smttenin  dn  i  Swtwiirt  (1874; 
new  ed.,  1676). 

UHOH,  BlAaid,  a  French  Biblical  critic,  bora 
in  Dieppe,  May  18,  1S88,  died  there,  April  11, 
1712.  He  entered  the  congregation  of  the  Ora- 
tory in  1S62,  was  professor  of  philosophy  sno- 
cessively  in  the  college  of  Juilly  and  in  that  of 
the  Oratory  in  Paris,  and  in  1B71  became  in- 
volved in  a  controversy  with  the  Port  Royal- 
ists by  a  publication  entitled  Mdta  EeeUtim 
Orientalii.  In  1678  appeared  his  Hittoire 
critique  du  Vievse  Teitamertt,  in  which  he  at- 
tribntee  the  anthorahip  of  the  Pentateuch  to 
scribes  of  the  time  of  Ezra.  It  was  violently 
assaiied  by  Bossnet  and  suppressed,  and  the 
anthor  exdnded  from  the  Oratory.  The  opin- 
ions of  Simon  have  since  been  adopted  by 
many  rationalistic  theologians.  Among  his 
other  works  are:  Hietoire  eritigve  de  la  eri- 
a/aee  et  de*  eetitumei  dee  nation!  dti  Latant 
(Amsterdam,  1SS4);  Hietoire  eritiqve  du  tetcte 
du  Kouveau  Tatament  (Rotterdam,  1689) ; 
Hietoiree  eritiquu  de*  pnneipavx  eonmenta- 
tmiTiduNonveau  Teetament  (Rotterdam,  1SB2); 
and  Ntuwllee  obtervaticni  lur  le  texte  et  lei 
wrtion*  du  Nowieaii  Ttttament  (Paris,  1696). 

BDHMl  H  HIBTIHO.    See  Memui. 

UHONIDBI,  a  Greek  lyrio  poet,  born  at  Talis, 
in  the  island  of  Ceoa,  about  66S  B.  C,  died  in 
Syracuse  abont  467.  His  family  is  said  to 
have  held  some  hereditary  ofBce  in  connection 
with  the  worahip  of  Bacchns.  After  reaching 
manhood  be  was  invited  by  Hipparchus  to 
Athena,  where,  with  an  interval  of  a  few  years, 
he  lived  until  his  80th  year,  when  ha  was 
crowned  for  his  victory  in  the  dithyrambic 
chorus.  His  elegies  on  tiiosewho  feli  at  Mara- 
thon and  Flatma,  bis  epigram  on  the  tombs  of 
the  Spartans  sldn  at  Thermopylw,  and  his  odes 
on  the  sea  fights  at  Artemisinm  and  Salamis, 
were  celebrated.  His  latter  years  were  passed 
in  Bioily,  at  the  court  of  Hiero  of  Syracase. 
He  is  reproached  by  Pindar  with  avarice,  hav- 
ing been  the  first  poet  on  record  who  wrote 
for  money.  He  was  the  most  prolific  and  prob- 
ably the  most  popnlar  lyrio  poet  that  Greece 
ever  produced.  A  few  fragments  are  aU  that 
remain  of  his  writings,  the  "  Lament  of  Danae  " 
being  the  most  celebrated.  The  best  edition 
is  that  of  Sohneidewin,  SimQnidi*  Cti  Car- 
minum  Reli^ia  (8vo,  Brunswick,  1SS6). — A 
vmter  considered  by  some  his  grandson,  and 
known  as  SmoniDBS  tbb  Younoeb,  was  the 
author  of  a  genealo^cal  work  in  three  books, 
and  of  a  treatise  "  On  Inventions." — A  few 
■fragments  remain,  including  a  satire  on  wo- 
men, of  SiMomnKB  'THB  Eldbb,  of  Amorgos, 
who  flourished  abont  660  B.  C. 

SnUffllN,  Ltak  Laanul  a  French  anther,  born 
in  Marseilles  in  1 880.  He  coi^leted  his  atndies 
at  the  mining  school  of  St.  Etienne,  snd  was 
employed  by  the  government  in  mineralogical 
explorations  in  the  island  of  Reunion  and  in 
Madagascar.  He  has  several  times  viBit«d  the 
United  States,  sketches  ot  which  he  has  writ- 
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ten  for  tha  S»bu«  dei  Deux  Mondtt,  and  baa 
been  siDoe  1665  protaaaor  of  geolo^  at  the 
WDtral  school  of  architeotnre.  Amooff  his 
works  are :  La  richtue  miniraU  da  la  France 
(186d);  L' Attune  tt  lei  £:tru»que*{\mty.  La 
VM  loiittrraine  (186?) ;  and  L'Eitloire  de  la 
ttrre  <186T). 

iIK05  lUSBB.  a  Ena^cisn  of  the  time  of  tlte 
apostles,  who  bj  liis  skill  had  attained  snob 
inflaence  as  to  be  called  "the  great  power  of 
God."  While  Philip  the  Evangelist  preached 
ill  Samaria,  in  A.  D.  36,  Simon's  followers 
were  converted,  and  he  himself  believed  and 
was  baptized.  Soon  after,  when  Peter  and 
John  came  to  Samaria,  to  mipart  to  the  new 
oonverts  bj  means  of  prayer  and  the  imposi- 
tion of  hands  the  g^ifts  of  the  Spirit,  Simon, 
seeing  that  throngli  the  laying  on  of  hands 
the  Holy  Ghost  was  given,  offered  money  to 
the  apostles  to  impart  to  him  this  power.  Ee 
was  sternly  rebuked  by  Peter,  and  appoars  no 
longer  in  oonneotion  with  the  rising  Christian 
ohnroh.  The  statements  of  the  ecclesiastical 
writers  respecting  his  further  life  sfe  contra- 
dictory ;  but  it  seems  certain  that  be  travelled 
through  many  countries  to  give  eihibitions  of 
his  magic  power,  and  that  finally  he  settled  at 
Borne,  where,  aocordiog  to  the  testimony  of 
Eosebins  (with  which  a  statement  of  Saetonius 
agrees),  he  met  his  death  in  an  aSronantic  at- 
tempt AboDt  the  middle  of  the  2d  oentnry 
his  followers  were  still  very  numerous,  and 
Ensebius  in  the  4th  century  represents  the  Si- 
monians  is  a  powerful  sect.  They  early  split 
into  several  parties,  of  which  the  Uenandrians 
and  the  Doaitheans  were  the  most  important. 
(See  DosiTHBANS.)  Simon  wrote  several  works, 
the  remaining  fragment  of  which  are  con- 
tained in  Grabe's  ^icittgiiim,  voL  i. 

SIHOIIO^KL    See  Sbimosobeei. 

SDHMW  (Arabic,  from  gamma,  to  poison),  or 
BiaM  (Tnrkish,  lam,  poison,  and  y»l,  wind),  a 
hot,dry  wind  common  in  Syria,  Arabia,  and 
In<Ua.  tt  comes  from  the  deserts,  and  is  char- 
Boterized  by  its  eioeaaive  heat  and  saSooating 
effects,  which  are  sometimes  fatal  to  Bnimal 
life,  it  never  lasts  over  an  hoar,  though  it 
sometimes  returns  for  several  enccessive  days. 
Dnring  its  prevalence  the  inhabitants  of  towns 
and  villt^s  shut  themselves  up  in  their  houses, 
and  those  in  the  deserts  in  their  tents  or  in 
pits.  The  parching  heat  is  derived  from  the 
sands,  wfaiah  are  whirled  np  from  the  earth 
by  the  advancing  wind,  and  the  whole  air  is 
filled  with  an  extremely  subtle  and  penetra- 
ting dust.  When  the  wind  blows  in  squalls, 
death  is  often  very  suddenly  produced  by  ac-' 
tual  suffocation,  and  ia  followed  by  bnmor- 
rhage  at  the  nose  and  mouth.  Persons  ex- 
posed to  it  protect  themselves  by  stopping  the 
mouth  and  nose  with  handkerchiefs,  and  the 
camels  instinctively  bury  their  noses  in  the 
sand.  The  hhamtm  of  Egypt  and  the  fiar- 
mattan  of  Guinea  and  Senegambia  are  winds 
similar  to  the  simoom  tn  their  effects,  but  are 
of  longer  duration  and  more  regular  in  the 
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periods  of  their  prevalence.  In  India  the  n- 
moom  of  the  deserts  of  Cutchee  and  Upper 
Sinde  is  sudden  and  mysteriona  in  its  appear- 
ance, invisible  and  singularly  fatal.  It  naoally 
occura  in  June  and  July,  by  night  as  well  as 
by  day,  sometimes  preceded  by  a  cold  current 
of  air.  Its  course  is  straight  and  well  defined 
on  a  narrow  path.  It  is  not  accompanied  by 
dnst  thunder,  or  lightning,  bat  has  a  decided 
solphurous  odor. 

NHPLOV.    See  Alps,  vol.  i.,  p.  8M. 

smsOK.  LAS.  connty  of  Hierassippi, 
bounded  W.  by  Pearl  river,  and  intersected  by 
Strong  river;  area,  about  626  sq.  ra.;  pop.  in 
18T0,  a,7lS,  of  whom  1,711  were  colored.  The 
soil  is  sandy,  and  there  ore  extensive  pine 
woods.  The  chief  productions  in  1870  were 
72,682  bushels  of  Indian  com,  16,420  of  oats, 
2S,C20  of  sweet  potatoes,  2,184  bales  of  cotton, 
6,240  lbs.  of  rice,  6,797  of  wool,  and  26,860  of 
bntter.  There  were  S71  horses,  1, 6S1  milch 
cows,  1,28?  working  oien,  2,71S  other  cattle, 
4,811  sheep,  and  7,798  swine.  Capitol, West viHe. 
IL  A  S.  county  of  Kentucky,  bordering  on 
Tennessee  and  drained  by  tributaries  of  Big 
Barren  river  and  by  Bed  river ;  area,  876  sq. 
m.;  pop.  in  1870,  9,673,  of  whom  2,187  were 
colorad.  The  anrface  is  level  and  the  soil  very 
fertile.  The  chief  productions  in  1S70  were 
107,242  bashels  of  wheat,  402,379  of  Indian 
com,  73,682  of  oats,  1,072,401  lbs.  of  tobaooo, 
14,672  of  wool,  72,004  of  bntter,  and  8,806  gal- 
lons of  sorghum  molasses.  There  were  2,091 
horses,  1,811  milch  cows,  1,928  other  cattle, 
7,410  sheep,  and  18,961  swine.  The  Louis- 
ville, Nashville,  and  Great  Southern  r^lroid 
passes  through  the  capital,  Franklin. 

SDIPSON,  Sir  Jiws  T«ag,  a  Scottish  pbyn- 
cian,  bom  at  BathKat«,  Liiditbgowshira,  Jane 
7, 1811,  died  in  Edinbnrgh,  May  6,  1670.  He 
was  educated  at  the  university  of  Edinburgh, 
where  is  1833  he  received  his  degree  of  M.  D. 
In  1686,  as  assistant  to  Prof.  Thomson,  he  de- 
livered a  course  of  pathological  lectures;  and 
in  1840  he  was  elected  professor  of  midwife- 
ry in  the  university  of  Edinbnrgh.  He  was 
the  first  to  apply  the  new  discovery  of  an- 
festhesia  to  midwifery  practice,  whidi  he  did 
Jan.  19, 1847.  He  subsequently  discovered  the 
auBstheticBl  properties  of  chloroform,  which 
in  midwifery  practice  he  regarded  as  more 
manageable  and  powerful,  more  agreeable  to 
inhale,  and  less  exciting  than  ether,  and  as 
giving  greater  control  over  the  saperinduc- 
tion  of  the  anffisthetlo  state.  (See  Air.ssTHBT- 
loa,  and  CHLosoFoitac.)  In  1 849  he  was  elected 
president  of  the  Edinbnrgh  royal  collie  of 
physicians,  in  1862  president  of  the  medico- 
ohirur^cal  society,  and  in  1863  foreign  associ- 
ate of  the  French  academy  of  medicine ;  and 
in  1B66  he  received  from  the  French  academy 
of  sciences  tha  Montyon  prize  of  2,000  francs 
"in  consideration  of  his  services  to  humanity 
by  the  introdnction  of  onEesthesia  into  the 
practice  of  midwifery,  and  the  discovery  of 
the  aniesthetic  properties  of  chloroform."    Ha 


byCoogle 


SIMPSON 

was  very  celebrated  as  a  practitioner.  Among 
his  works  are  :  "  Bomceopath;  "  (ad  ed.,  Ed- 
inborgli,  1858;  Philadelphia,  I8S4);  "Obstet- 
lio  Uemoirt  and  Coatribatlona,"  inclnding  his 
writings  on  ansstiiesia  (2  vols.,  Edinburgh 
and  I^iladelpfaio,  18C6-'6);  "Acaprwsnre" 
(I8M);  and  euaya  on  ancient  rock  Bculptnr- 
fngs  in  Great  Britain  and  other  arcbfeolo^csl 
■DDJectB.  In  1871  appeared  new  editions  and 
collections  of  hia  writings  nnder  the  titles 
"Selected  Otwtetrioal  Works,"  "An»sthesia 
and  Hospitalism,"  and  "  Clinioal  Lectures  on 
the  Diseases  of  Women;"  and  in  1878,  "Ar- 
chfeoloKical  Essajs."  He  was  oreated  a  baro- 
net ia  1885,— See  "  Memoir,"  by  J.  Duns,  D.  D, 
(Edinburgh,  1873). 

SiMFSiHI,  Halkew,  an  American  olergTman, 
bom  in  Ohio,  Judo  10,  1810.  He  gradoated 
at  AHegbany  college,  Ueadville,  Pa.,  in  1882, 
and  received  the  d^ree  of  H.  D.  in  18S3,  hot 
in  the  same  year  entered  the  ministry  of  the 
Uetbodivt  Episcopal  charch.  In  18ST  he  was 
elected  professor  of  natural  sciences  in  Alle- 
^laoj  college,  and  two  jears  later  preddent 
of  Indiana  Asbur;  nniversity,  at  Greencastle, 
Ind.  In  1848  he  was  appointed  editor  of  the 
"  Western  Christian  Advocate,"  Cincinnati, 
and  in  1S63  was  elected  bishop.  He  has  been 
especially  active  in  the  promotion  of  edaca- 
tioiial  and  miaeionary  enterprises.  During  the 
civil  war  he  was  employed  on  important  com- 
missions, and  delivered  many  addresses  in  sop- 
port  of  the  Union.  In  1868-'4  he  made  an 
extended  tonr,  stadying  the  miesionary  status 
and  wants  of  his  church  in  Syria,  European 
Torkey,  Switzerland,  Germany,  and  Scandina- 
via. He  has  been  three  tines  a  member  of 
general  conference,  and  a  fraternal  delegate  to 
tiie  British  Weslejon  conference  and  to  vari- 
ODS  ecclesiastical  bodies.  In  18TS  he  was  ap- 
pointed to  visit  og^n  the  mission  conferences 
in  Earope.  Hia  present  residence  (1876)  is 
Philadelphia. 

flIMPSCNI,  TbfWH,  an  English  mathematician, 
bom  in  Uarket^Bosworth,  Leicestershire,  Aag. 
20.  1710,  died  there,  May  14,  ITBl.  He  was  a 
weaver,  and  while  young  married  a  widow  GO 
years  o(  age,  having  two  children,  both  older 
than  himself;  bnttiie  family  lived  in  harmony, 
and  Simpson  employed  his  evenings  in  stndy, 
aspeciolly  of  mathematics,  and  in  keeping  a 
Khool.  In  1733  he  went  to  Derby,  and  is 
173C  or  17SS  to  London,  where  he  soon  estab- 
lished himself  as  a  teacher  of  mathematics. 


he  was  appointed  professor  of  mathematics  in 
the  royal  military  academy  at  Wooiwich,  a  post 
which  he  filled  nntil  the  beginning  of  1781, 
when  with  impiured  mental  faculties  and  dis- 
otdered  health  he  retired  to  his  native  town. 
In  1746  be  was  elected  a  fellow  of  the  rojal 
society.  He  poblished  works  on  flnxions,  the 
laws  of  chance,  annuities  and  reversions,  alge- 
bra, geometry,  trigonometry,  logarithms,  tec.; 
bat  Ua  most  valuable  poblioalion  was  a  volume 
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of  " MiscellaneonB  Tracts"  (1754),  consisting 
of  fonr  papers  on  pnre  mathematics  and  foUF 
on  physical  astronomy. 

SOnMMX,  Kari,  a  German  author,  bom  in 
Bonn,  Aog.  28, 1802,  died  July  18,  1876.  He 
studied  law  at  Bonn  and  Berlin,  and  was  em- 
ployed in  the  jadicial  service  from  1823  to  1880, 
when  he  was  removed  on  account  of  his  poem 
on  the  Joly  revolution  in  France.  In  18C0  he 
was  appointed  professor  of  ancient  German 
literature  at  Bonn.  He  became  famous  by  hie 
translations  of  thaifibelufiffenlitd  (1S27;  82d 
ed.,  18T6)  and  man;  other  early  German  and 
Scandinavian  poems,  including  the  Edda  (1851; 
4th  ed.,  1871),  and  a  inodernieed  German  ver- 
sion of  Hartmonn  von  der  Aue's  Iter  oraw 
Heinrich  (2d  enlarged  ed.,  187G).  One  of  his 
most  celebrated  original  poems  is  Wieland  der 
Sekmied  (1886;  Sd  ed.,  ISGl).  In  1867  ap- 
peared his  translation  of  Shakespeare's  poems, 
and  among  his  other  works  are:  Die  QvtUen 
ie»  Skaietpeare  in  Norellea,  Mirvhm  VTid 
Soifen  (1881 ;  new  ed.,  1872);  Dai  malerieehe 
und  rontantiiehe  Eheinland  (4th  ed.,  1665); 
Sandbue/t  der  deuUchen  Mythologie  (new  ed., 
1869);  and  F^vtt  (new  ed.,  1378^. 

BIHB,  JaMS  llwri«,  an  American  surgeon, 
bom  in  Lancaster  district,  8.  C,  Jan.  26,  IBIS. 
He  graduated  at  the  Sooth  Carolina  college  in 
18S2,  and  studied  medicine  in  Charleston  and 
at  the  Jefferson  medical  college,  Philadelphia. 
In  1B8B  be  settled  at  Montgomery,  Ala.,  and 
soon  became  widely  known  as  a  skilful  opera- 
tor in  general  surgery.  About  1846  his  at- 
tention was  directed  to  the  treatment  of  vesi- 
co-vaginal  fistula,  hitherto  deemed  incurable, 
and  be  established  for  the  diseases  pecnliar  to 
women  a  private  hospital,  which  he  supported 
for  four  years  at  his  own  expense.  A  pro- 
tracCed  series  of  experiments  were  crowned 
with  success  by  the  substitution  of  sutures 
of  silver  wire  for  silken  and  other  sntnres, 
and  be  afterward  extended  the  use  of  metal- 
lic sotnres  into  every  department  of  general 
surgery.  In  18B8  he  removed  to  New  York, 
where  through  his  efforts  a  temporary  and 
afterward  a  permanent  woman's  hospital  was 
established  under  his  charge.  In  1661  and 
1864  Dr.  Sims  visited  Enrope,  and  in  1870  he 
organized  in  Paris  the  Anglo-American  smbn- 
laoce  corps.  He  bos  published  "  Silver  Sn- 
tnrea  in  Surgery"  (8vo,  New  York,  1868)  and 
"  Clinical  Notes  on  Uterine  Surgery  "  (London 
and  New  York,  1868;  translated  into  French 
and  German). 

BUIAI,  a  group  of  monntains  in  Arabia  Pe- 
tnea,  in  the  sonthem  portion  of  the  peninsula 
of  the  same  name,  which  projects  between  the 
two  forks  of  the  Bed  sea,  the  gulf  of  Suei  sep- 
arating it  from  Egypt  on  the  west,  and  the  gulf 
of  Akabah  from  Arabia  on  the  eaat.  The  pen- 
ioBDla  of  Sinai  is  tri angular,. aboot  140  m.  in 
length  from  N.  to  S.,  and  nearly  the  same  in 
breadth  at  its  widest  portion.  The  northern 
portion  is  an  arid  and  desert  plain,  with  sand 
hiUs  and  mountuns  of  small  elevation ;  S.  of 


byCoogle 


63  sn 

lat  29*  20'  N.  it  rises  into  MTeral  ranges  of 
monntaiiis.  There  are  nameroDB  peaks,  Tarr- 
ing from  1,000  to  OTOf  9,000  ft,  above  toe 
eea,  divided  bj  deep  wadjs  or  narrow  sand 
vallejs,  except  in  tne  case  of  tlie  Wady  er- 
Rahah  and  the  Wad;  esh-Sheikh,  two  wide  val- 
leya,  tlie  former  separating  the  Jebel  Ghab- 
slieh  from  the  Jebel  el-Foreiali,  the  tatter  the 
Jebel  ed-Detr  From  the  same  moantain  sam- 
mit,  and  the  two  uniting  in  a  wide  plain  in 
front  of  the  Bos  Sofsafeh,  the  abrapt  northern 
termination  of  the  Jebel  Unas  or  Monnt  of 
Moses,  the  traditional  Sinai.  The  summits  of 
moat  hifttorio  and  Biblical  interest,  beginning 
at  the  S.  point  of  the  peninsula,  are  the  Jebel 
et-Tnrfa,  a  long  low  moantain  sloping  on  either 
aide  to  the  sea  and  terminating  in  the  low  pro- 
montory of  Ras  Mohammed ;  the  Jebel  et-Tur, 
a  aeries  of  samuits  of  somewhat  greater  height 
anrronnding  the  Jebel  Mesa,  and  Beparated  from 
it  hj  narrow  steep  wadys ;  the  Jebel  Katherin 
or  Oatarina,  S.  S.  W.  of  the  Jebel  Unsa,  and 
forming  the  termination  of  the  range  known 
as  the  Jebel  Hiimr ;  and  the  Jebel  Mnsa,  an 
isolated  sammit,  with  a  plateau  abont  3)-  m. 
long  and  nearly  1  m,  in  width,  gradually  de- 
scending toward  the  north.  The  8.  point, 
from  which  nntU  recently  it  was  aiippoBed  tbat 
Israel  received  the  law,  is  9,274  ft.  mgh,  but  is 
still  overlooked  by  the  higher  peaks  of  Jebel 
Katherin  and  the  Tinieh  ridges,  snd  the  wadys 
in  front  of  it  are  so  narrow  that  the  immense 
oongregation  conid  not  have  seen  the  summit 
of  the  moantain.  To  avoid  this  difficulty, 
Burokhardt,  and  after  him  LepeiDS  and  some 
others,  have  attempted  to  demonstrate  that 
the  Jebel  Serbai,  wnioh  was  sometimes  called 
"the  monnt  of  Ood,"  lying  some  distance  W. 
of  the  Jebel  Mnsa,  and  having  a  valley  of  con- 
siderable extent,  the  Wady  Feiran,  at  its  F. 
face,  is  the  true  Sinai,  with  which  Horeb,  the 
Scriptnrol  "  mount  of  God,"  is  so  closely  con- 
nected 03  to  appear  identical.  Bat  it  seems 
that  tradition  rather  points  to  that  mountain 
as  the  site  of  Rephidim.  The  N.  extremity 
of  the  Jebel  Musa,  colled  by  the  monks  Ho- 
reb, and  at  its  highest  poiat  Ras  Bafsafeh,  or 
"the  monntiun  of  the  Willow,"  is  sapposed 
by  Robinson  and  others  to  be  the  Sinai  from 
which  the  taw  was  dispensed.  It  is  divided 
from  the  Jebel  ed-Deir  on  the  east  by  a  nar- 
row valley,  on  one  of  the  slopes  of  which  the 
convent  of  St  Oathorine  is  situated ;  but  from 
the  termination  of  the  Rsa  Snfaafeh  there  open 
out  the  two  wide  valleys  already  mentioned, 
the  Wady  or-Rahah  and  the  Wady  esh-Sheikh, 
the  only  ones  in  the  Sinaitio  penioBata  capable 
of  containing  the  vast  host  of  Israel  Oppo- 
site, In  a  sacoession  of  terraces,  rises  the  Je- 
bel Sona,  the  termination  of  the  Fureiah  ridge. 
The  Bas  Sufsafeh  is  6,541  ft  high,  and  about 
800  ft  lower  tlun  Jebel  Musa,  hut  it  is  the 
commanding  point  of  the  amphitheatre  upon 
which  it  opens.  There  are  three  chortles 
and  three  caapels  on  this  mountain,  all  smfdl 
and  in  a  ruinous  condition;  and  on  the  W. 


side,  S,000  ft  below  tbe  summit,  is  the  mon- 
aatarj,  oelebrated  alike  for  its  antiquity,  its 
manuscript  treasures,  and  tbe  hospitality  of 
its  monks.  The  Arabs  point  out  iu  tbe  Wady 
er-Rahali  the  "hill  of  Aaron,"  the  "pit  of 
Korah,"  and  the  place  where  the  molten  calf 
was  oiade.  Carl  Bitter  so^^ted  that  Ser- 
bai was  known  before  the  givinc  of  the  Iaw 
as  "  the  mount  of  God,"  and  tnat  Pharaoh 
probably  understood  it  as  the  mount  to  whioh 
they  were  going  to  sacrifice.  Its  distance  and 
location  well  agree  with  this  theory,  for  which 
early  traditions  give  mnch  ground.  Dr.  Beke 
supposed  tbe  ancient  Mt  Sinai  to  be  a  moon- 
tain  E.  of  the  meridian  of  the  Kulf  of  Akabah 
and  valley  of  the  Jordan.  He  was  sent  in 
1874  on  an  expedition  to  establish  his  hypothe- 
sis. Advancing  K.  from  the  town  of  Afcabafa, 
by  tbe  route  E.  of  the  Jebel  esh-Sherah,  throngh 
the  Wady  el-Ithm,  he  found  what  answered  hia 
expectations  in  Mt  Baghir,  also  called  Jebel 
en-Nar,  or  "  mountain  of  Light."  He  bases 
his  identilioation  on  an  argument  that,  acoord- 
ing  to  Scripture,  tlie  land  of  Uidian,  to  which 
Moses  fled,  formed  part  of  the  oast  conntry, 
i  «.,  £.  of  the  Jordim,  and  that  he  conduct- 
ed the  children  of  Israel  there ;  and  hence 
it  follows  that  be  crossed  with  them  the  gulf 
of  Akabab,  and  not  the  present  gulf  of  Suez. 
1>T.  Brugsch  sleo  boa  recently  advanced  a  the- 
ory whicli  takes  the  Scriptural  ML  Sinai  6at, 
of  the  so-called  Sinaitic  peninsula.  He  is  of 
opinion  that  the  Israelites  marched  along  the 
Mediterranean  coast,  and  that  the  disaster  of 
the  Egyptians  occurred  on  the  narrow  strip  of 
land  which  separates  the  sea  from  the  Berbo- 
nian  lake.  There  ore  many  difficulties  in  the 
way  of  harmonizing  these  views  with  the  de- 
toils  of  the  BibUcal  narrative.  As  to  Horeb 
in  Scriptures,  it  seems  probable  that  the  whole 
desert  of  Sinai  was  so  called  (Heb.  'hard>, 
parched),  and  that  tbe  name  was  also  special- 
ly applied  to  Sinai  itself.  From  a  period  cer- 
tainly not  later  than  the  first  hslf  of  the  8d  cen- 
tury, the  cavee  of  Jebel  Mnsa,  the  traditional 
Mt  Binai,  were  a  refuge  of  persecuted  Chris- 
tians; in  the  4th  century  they  were  the  resort 
of  anchorites  and  ascetics,  and  these  were  re- 

featedly  attacked  and  murdered  by  the  Araba. 
n  the  Sth  and  6th  centuries  the  monka  of 
Mt.  Sinai  were  represented  in  the  great  coun- 
cils of  the  eastern  church.  During  the  period 
in  which  the  Mohammedon  power  was  at  its 
height,  the  monks  lived  in  fear  and  diaqniet, 
often  threatened  and  occaaioaally  attaoked. 
From  the  crusades  onward  they  have  held 
more  peaceful  poasesaion,  but  with  greatly 
diminished  numbers  and  influence. — See  Rob- 
inson, "Biblical  Beaearches"  {3  vols,,  Boaton, 
IBSS);  Stonley,  "Sinai  and  Polestine"  (Lon- 
don, 1BC8);  Wilson  and  Palmer,  "Ordnance 
Survey  of  the  Peniosnla  of  Sinai "  (London, 
1872);  Pahner,  "The  Desert  of  the  Exodus" 
(London  and  New  York,  1872);  Ebers,  Dvreh 
Ootea  sum  Sinai  (Leiprdc,  1 872) ;  and  Mnngh^ii^ 
"The  Alps  of  Arabia"  (London,  1874). 
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Sn ALOA.  I.  A  N.  W.  state  of  Mexico,  bonnd- 
ed  N.  bj  Sonoro,  £.  by  CbUinohna  and  Darau- 
go,  S.  by  JaliBoD,  and  W.  bj  the  Pacific  and  the 
gnlt  of  CaKfornia;  area,  26,687  sq.  m. ;  pop. 
in  1869,  163,090.  The  entire  eastern  portion 
is  monntunoa^  being  traversed  by  a  branch 
of  the  Sierra  Madre ;  while  the  western  com- 
prise* extensive  plains  gradnaUy  declining  to- 
ward the  coast,  which  is  generally  low.  The 
coast  is  indented  by  bays,  the  largest  of  which 
is  that  of  Navachiste,  and  presents  several  har- 
bors, BDch  as  Mazatlon,  Angeles,  Altata,  Tama- 
Bnlla,  PopolobamfK),  and  Navachiste,  none  of 
wbich  are  very  commodions.  The  chief  riv- 
ers are  the  Fnerte  and  CaDas.  forming  respec- 
tively the  northern  and  sDnthem  boundaries, 
Sinaloa,  and  Coliscan ;  some  of  these,  with 
their  afSoents,  periodically  overflow  their 
bonks,  fertilizing  the  mrronnding  country. 
The  mineral  productions  indade  gold,  silver, 
platinnm,  copper,  iron,  lead,  and  snlphnr  v  hot 
mines  of  the  flrst  two  only  are  worked,  the 
ftver^e  annnsl  yield  being  $600,000,  of  which 
•even  eighths  is  silver.  The  elimat«  is  ezces- 
aivsly  hot,  and  in  many  parts  nohealthfnl,  par- 
ticnlarty  in  the  south  and  in  the  coast  region. 
The  soil  is  for  the  most  part  fertile ;  the  prin- 
cipal agricoltaral  products  are  coffee,  rice,  and 
atigw  cane.  Many  of  the  tropical  fruits,  par- 
ticularly gosvas  and  bananas,  are  very  abnn- 
dant,  thoogh  the  last  are  so  extensively  con- 
sumed as  to  be  imported  in  immense  quanti- 
ties. The  chief  occupations  are  Bgricnlture 
and  mining,  the  mannfooture  of  castor  oil  and 
the  liqaor  called  tntteal,  and  pearl  and  tor- 
toise fisheries  along  the  coasts.  Braiil  wood, 
pearls,  gold,  and  alver  are  exported  in  large 
quantities.  Sinaloa  is  dividec  into  the  dis- 
tricts of  Rosario,  Oonoordia,  Maiatlan,  Ban 
Ignacio,  Cosali,  Culiacan,  Mocorito,  Sinaloa 
and  Fnerte.  The  capital  is  Culiacan,  and  the 
chief  port  Mazatlan.  IL  An  inland  town  of 
the  preceding  state,  on  the  right  banic  of  a 
river  of  the  same  name,  in  Uie  midat  of  a 
gold-mining  district,  820  m.  N,  N.  W.  of  Ma- 
zatlan ;  pop.  about  9,000,  It  has  good  houses, 
a  church,  and  a  school ;  and  the  inhabitants 
are  chiefly  engaged  in  mining.  It  was  the 
capital  of  tha  old  province  of  Sinaloa. 

SKCLAIB.  L  Sir  Jakm,  a  Scottish  agricul- 
turiat,  bom  at  Thurso  CBstle,  Caithness,  May 
10,  17B4,  died  Dec.  21,  183C.  From  1780  to 
1810  he  was  a  member  of  parliament.  He  had 
an  estate  of  100,000  acres  in  Caithness,  and 
devoted  himself  to  the  development  of  agri- 
cnlture,  the  improvement  of  wool,  and  the  rc- 
TivJ  of  coast  flsheries ;  and  he  built  up  the 
Tillage  of  Thurso  into  a  flourishing  port.  In 
178fi  he  was  created  a  baronet.  The  board  of 
agriculture  was  established  by  act  of  parlia- 
inent  in  179S  mainly  through  bis  efforts,  and 
he  was  itsfirst  president.  He  was  the  author  of 
numerous  volumes  and  pamphlets  on  agricul- 
ture, financefl,  and  other  subjects,  and  also  pub- 
lished "  Observations  on  the  Scottish  Dialect " 
{178S) ;  "  History  of  the  Pnblio  Ravenue  of 
745  vol-  XT.— a 
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the  British  Empire  "  (8  toIb..  178B-'fl) ;  "  Sta- 
tistical Account  of  Scotland"  (21  vols.,  176!- 
'9);  and  "Code  of  Health  and  Longevity" 
(4  vols.,  1B07).  II.  Sir  dtUft,  a  Scottish  au- 
thor, son  of  the  preceding,  born  in  Edinburgh, 
Oct.  28,  1790,  died  Oct.  9,  1868.  For  several 
years  he  represented  Caithness  in  parliament. 
He  published  "Selections  from  the  Corre- 
spondence on  the  Scottish  Chnroh  Question" 
(1842) ;  "  Letters  to  the  Protestants  of  Scot- 
land" (16fi2)i  "Miscellaneous  Thoughts  on 
Popery,  Prelacy,  and  Presbyterianism  "  (18fi8) ; 
"Two  Hundred  Years  of  Popery  in  France, 
1616-1T16"0868);  and  "Popery  in  the  First 
Century  "  (I65B).  His  life  has  been  written 
by  James  Grant  (London,  1869).  IIL  J«t% 
a  Scottish  clergyman,  brother  of  tiie  preceding, 
born  Aug.  20,  1797,  died  in  London,  May  23, 
1876.  After  graduating  at  Pembroke  coUege, 
Oxford,  he  took  orders,  and  in  1848  was  made 
orchdeaoon  of  Middlesex.  In  1668  he  visited 
the  United  States  in  behalf  of  the  society  for 
the  propagation  of  the  gospel.  He  pubhshed 
a  life  of  his  father  (3  vols.,  Edinburgh,  1887), 
and  "  Sketches  of  Old  Times  and  Distant 
Places"  (London,  1876).  IT.  CilkariM,  a  Scot- 
tish authoress,  sister  of  the  preceding,  bom 
in  Edinburgh,  April  17,  1800,  died  in  Lon- 
don, Aug.  6,  1864.  She  was  her  father's  sec- 
retaiy  in  the  latter  part  of  his  life.  Besides 
numerous  books  for  children  end  miscelleneoQS 
works,  she  published  several  novels,  includinf 
"Modem  Accomplishments"  (ISSC);  "Bol^ 
day  House"  (1889);  "Modem  Flirtations" 
(1841);  "Jane  Bouverie"  (1846):  "Lord  and 
Lady  Harcourt"  (1860);  "Beatrice"  (1862); 
and  "Torchester  Abbey,  or  Grose  Purposes" 
(18B6). 

8DiDE^  8dM«,  or  SMb.  an  administrative  di- 
vision or  commissionership  of  the  province  of 
Bombay  in  British  India,  bounded  N.  by  Be- 
loochistan  and  the  Punjaub,  E.  by  Rajpoota- 
na,  8.  by  the  great  western  Bonn  of  Cutch  and 
the  Indian  ocean,  and  W.  by  the  Indian  ocean 
and  Bel oochi Stan ;  area,  64,408  sq.  m. ;  pop, 
in  1S72,  1,780,828.  The  sea  coast,  160  m.  m 
length,  is  low  and  swampy,  except  at  itsN.  ex- 
tremity, and  at  high  water  the  shore  is  over- 
flowed for  a  considerable  distance  inland.  The 
interior  is  a  vast  and  arid  plain  of  sand  and 
shingle,  traversed  throughout  its  entire  length 
by  the  river  Indus,  with  a  belt  of  fertility  on 
each  side.  Sinde  and  the  Indus  bear  a  striking 
resemblance  to  Egypt  and  the  Nile.  (Se^  In- 
scs.)  The  Hala  hills  extend  along  the  W.  fron- 
tier, bnt  the  most  elevated  points  do  not  exceed 
1,600  ft,  above  the  sea.  The  E.  part  of  Sinde 
is  to  a  great  extent  desert,  and  covered  with 
shifting  Bsnd  hills,  bnt  affords  some  pasturage, 
more  particularly  for  camels.  In  the  north 
there  are  extensive  tracts  of  jungle,  now  util- 
ized as  government  fuel  reserves.  Upper  Sinde 
and  I<ower  Sinde  are  the  respective  designa- 
tions of  the  northern  and  southern  portions  of 
the  division,  which  comprises  pohticaHy  the 
colleotorstes  of  Eurrachee  and  Shikarpoor  on 
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ths  W.  side  of  tlie  ladoa,  the  collectorate  of 
Hydrabad  aud  the  frontier  diatrict  of  Uppier 
Sinde,  bordering  the  river  on  the  east,  the  na- 
tive state  of  Khyerpoor  between  them,  and  the 
political  gnperintendencj  of  Thur  and  Parkar 
ID  ijie  S.  E.  oorner.  The  chief  towns  are  Knr- 
raohee,  the  sewort  of  the  Indus,  H/drahad, 
the  capital,  BnkKor,  Shikarpoor,  and  Larkha- 
na,  all  organized  municipslitiee  except  the  first. 
The  climate  is  hot,  subject  to  sadden  and  great 
changes  of  temperatnre,  and  remarkably  drj. 
ItB  ariditj  is  dae  to  the  fact  that  the  S.  W. 
mooBOon  does  not  blow  over  Sinde,  where  the 
normal  yearly  rainfall  is  lesa  than  16  inches, 
although  the  dews  are  exceedingly  heavy.  At 
Hydrabad  the  moan  temperature  of  the  six 
hottest  months  is  98°,  but  in  winter  frost 
is  not  unknown.  In  December,  January,  and 
Febraary,  a  temperatnre  of  82°  F.  at  dawn  is 
not  nnfreqaentl;  followed  by  a  midday  tem- 
perature of  from  7fi°  to  SB"  in  the  shade,  at 
Earraohee.  Upper  Binds  is  tolerably  health- 
ful, and  many  of  the  natives  attain  azreatage; 
but  ia  the  lower  country,  partionlarTy  toward 
the  mouth  of  the  Indus,  there  is  much  malaria 
and  fever.  Salt  is  the  chief  mineral  product 
of  the  country,  and  alum,  which  is  used  to 
darif  J  the  water  of  the  Indos  for  drinking, 
occurs  in  considerable  qnantities.  The  soil  of 
tite  delta  of  the  Indus  is  a  light  clay  miied  with 
sand,  and  the  whole  vallej  is  fertilized  by  the 
annual  inundation  of  the  river ;  bat  away  from 
the  streams  the  sorface  is  for  the  most  part  a 
sandy  desert,  or  consists  of  vast  tracts  over- 
^read  with  acacia-libe  trees,  salvadora,  and 
a  leafleas  oaper  shrab.  The  forests  of  Binde 
comprise  the  babul  (aeaeia  Arabica),  the  tama- 
risk, and  the  Euphrates  poplar,  and  border  the 
Indas  at  varioos  points,  having  formerly  been 
the  favorite  banting  grounds  of  the  ameers; 
thay  cover  an  area  of  860,000  acres.  Irriga- 
tion is  essential  to  cultivation,  and  the  canals 
for  that  purpose  are  kept  up  ai  great  oipeQie, 
owing  to  the  accumalation  of  silt.  The  only 
perennial  canal  in  the  division  is  above  Snk- 
Kur,  and  is  24  m.  long ;  all  the  others  are  in- 
aodation  canals.  Cotton  is  now  grown  eiper- 
imentaliy,  and  sagar  cane  and  tobacco  saoceed 
well,  besides  rice,  wheat,  barley,  mustard,  and 
the  other  common  crops  of  snch  a  climate; 
but  the  methods  of  agriculture  are  inferior 
and  carelessly  applied.  The  zemindary  land 
revenne  system  prevails,  nnder  which  the  land 
is  coltivated  on  shares.  The  fauna  of  Slode 
is  remarkable  for  number  and  variety.  Tigers 
and  leopards,  hyoenas  and  jackals,  buffaloes, 
hog-deer,  antelopes,  and  wild  boars  are  prom- 
inent among  the  mammals.  Among  the  very 
numerous  species  of  birds  are  two  eagles, 
bastards,  falcons,  partridges,  quails,  snipe,  cor- 
morants, herons,  flamingoes,  pelicans,  and  wild 
dncks  of  many  sorta.  The  fresh  waters  yield 
the  gaviol,  a  so-oalled  river  porpoise  which 
weighs  upward  of  SOD  lbs.,  and  many  varieties 
of  lish ;  while  pearl  oysters  are  abundant  along 
the  coast.     The  common  insects  are  locusts. 


anta,  mosquitoes,  and  black  flies.— The  Siudl- 
ans  are  tall,  well  made,  and  handsome,  and  the 
women  are  remarkably  good-looking.  They 
are  made  up  of  mixed  races,  principally  Jata 
and  Beloochees,  the  proportion  of  Mohamme- 
dans to  other  secta  in  the  population  being  aa 
(our  to  one.  The  people  are  described  as  idle, 
exceedingly  immoral,  ignorant,  and  bigoted. 
Wool  raising  is  an  important  industry.  Some 
manufactures  are  carried  on  in  the  prindpal 
towns,  and  the  people  we  very  ingenious  work- 
men. Coarse  silk  goods  are  made  from  ma- 
terials imported  from  Persia  and  China,  ood 
a  peculiarly  soft  and  durable  leather,  several 
different  kinds  of  cloth,  earthenware,  and  cat- 
lery  ore  manufactured.  The  foreign  trade  in 
187S-'8  was  worth  nearly  £1,000,000,  com- 
prising exports  valued  at  £667,994,  and  im- 
ports worth  £824,260 ;  and  the  coast  trade 
was  valued  at  £3,640,661.  8ome  traf&o  is 
carried  on  with  Cabool  through  the  Bolao 
pass,  but  in  Lower  Binde  there  are  no  regular 
highways,  as  the  constantly  shifting  sand  ren- 
ders it  difficult  to  muntain  them.  A  rulroad 
connects  Kurraohee  and  Hydrabad,  and  the 
Indus  valley  line,  which  is  to  unite  it  with  the 
railway  system  of  India,  is  in  process  of  oon- 
structioo.  The  government  of  Sinde  is  ad> 
ministered  by  a  special  commissioner. — Khyer- 
poor,  the  only  native  state  in  the  division, 
extends  120  m.  in  length  and  70  m.  in  width, 
between  the  Indus  on  the  west  and  the  Raj- 
poot state  of  Jessulmeer  on  the  east,  and  Is 
a  great  allnviol  plain  watered  by  six  canals 
ana  having  an  area  of  e,109  sq.  m.— When 
Alexander  the  Great  invaded  India,  Sinde  waa 
ruled  by  Hindoo  princes,  who  had  extended 
their  conquests  over  all  the  countries  lying 
between  the  Indus  and  the  Ganges.  Little  la 
known  of  Sinde  from  that  time  till  abont  A. 
D.  TIS,  when  it  was  conquered  by  a  Moham- 
medan army  sent  from  Bossorah;  but  thMe 
invaders  did  not  long  hold  it  It  was  Bahs»- 
qnently  governed  by  a  Rajpoot  tribe  for  near- 
ly three  centuries,  and  was  then  conquered  by 
Hahmoud  of  Qhnzni,  whose  successors  held  it 
until  they  were  overthrown  by  the  house  of 
Chore.  About  1226  it  fell  under  the  domin- 
ion of  the  rulers  of  Delhi,  who  held  it  for  up- 
ward of  a  oentury.  They  were  succeeded  by 
native  princes,  and  about  1520  the  country 
became  subject  to  Shah  Beg  Argoon  of  Can- 
dabar.  In  1692  it  was  incorporated  with  the 
Mogul  empire  under  Akbar,  in  1789  with  the 
Persian  under  Nadir  Shah,  after  whose  death 
it  reverted  to  the  former,  and  in  1766  paaaed 
by  dowry  to  the  ruler  of  Cabool,  remaining 
a  nominal  dependency  of  Afghanistan,  thougS 
governed  by  native  princes,  till  17S6,  when  & 
Belooche  diief  named  Meer  Futteh  All  ob- 
tained supremacy  and  divided  the  country  into 
three  independent  states,  each  under  several 
rulers  known  as  ameers.  Under  these  chiefs 
the  government  was  a  military  despotism,  and 
the  relations  between  them  and  the  English 
East  India  company  were  never  very  friendly. 
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About  the  beginning  of  the  present  centair 
the  oompuij'a  agent  was  violently  expelled, 
Uid  ft  livge  amount  of  property  in  his  cnsto- 
dj  confiscated.  Sabsequently  aeveral  treatiee 
were  cnade  \  and  in  1838,  to  facilitate  the  op- 
erationa  of  its  arm;  in  the  coDtetnplatad  Af- 
ghan war,  the  company  extorted  coQcessions 
from  the  ameers  b;  which  Binde  wbb  made 
virtaall;  one  of  ita  dependeDciea.  The  disas- 
tere  of  the  British  in  Afghanistan  having  en- 
couraged the  ameera  to  commit  hostile  acts, 
a  military  force  was  sent  thither  under  Sir 
Charles  Napier,  who,  after  conoloding  a  treaty 
vith  the  ameers  of  Lower  Binde,  found  himself 
oompelled  to  take  the  field ;  the  result  was  the 
brilliant  Tictory  of  Ueeanoe  (Feb.  Il,  1843), 
the  rapid  conqaeet  of  the  country,  and  the 
wtabliabment  of  British  aathoritj.  (See  Na- 
piEB,  Bir  Ohasles  Jaueb.)  The  rajah  of 
Ehyerpoor  was  allowed  to  retain  his  poaBaa- 
riODB,  on  aoconnt  of  his  fidelity  to  the  English. 
Binde  was  ooosUtnted 
s  commiBsionerahip  in 
1S48. 

sum,  FuDj  •£ 
See  GwiuoK. 

SDGlFtWK  L  A 
province  of  the  British 
colony  of  the  Straits 
Settlements,  consiating 
of  the  island  of  Bin- 

Spore,  and  about  60 
eto  S.  and  E.  of  it 
in  the  strait  of  Singa- 
pore, lying  between 
latLl''e'andl=82'N, 
and  Ion.  108°  30'  and 
104°  10'  E.;  pop.  in 
1871,67,111.  The  isl- 
and of  Sbgaporo  lies 
off  the  8.  extremity  of 
the  Malay  peninsitla, 
from  which  it  ia  sepa- 
rated by  a  strait  aboet 
40  m.  long  and  ^  to  2 

m.  wide ;  it  is  abont  2B  m.  long  from  E.  to 
W.,  and  13  m.  wide;  area,  224  sq.  m.  On  the 
coast  are  awampy  tracts  covered  with  man- 
prove  trees,  but  inland  are  many  small  hills, 
from  100  to  600  ft.  high.  Iron  ore  abonnda. 
Unch  of  the  Bott  is  sterile,  but  in  the  lowlands 
it  ia  richer.  There  are  a  few  rivnlets.  Nutmegs, 
cloves,  ginger,  pepper,  gambir,  tapioca,  and 
BOgarc^ne  are  raised.  The  thermometer  ranges 
from  71"  to  89°,  and  the  climate  is  healthful. 
Showers  are  frequent,  and  in  1871  the  total 
rainfall  was  1204  inohea.  Tigers  cross  the 
■trait  to  the  island,  and  are  said  to  carry  off,  on 
the  average,  a  Chinaman  every  day.  Of  the 
inhabitantB  of  Singapore  ia  1871,  74,361  were 
malcB  and  22,7B3  females;  64,098  Chinese, 
19,260  Malays,  9,297  KlingB,  1,329  EuropeauB, 
8,164  EnrasiaDS,  and  the  reminder  natives 
of  other  parta  of  the  East  Indies.  Malay  is 
the  prevailing  language.  IL  A  city,  capital 
of  the  Straits  SetUements,  on  the  8.  side  of 


the  island  of  Singapore,  in  lat.  1°  16'  18"  N., 
Ion.  108°  BB'  16'*^  E. ;  pop.  about  90,000.  It 
is  on  a  low  plain  fronting  the  harbor,  with 
hilla  in  the  rear,  and  is  intersected  by  a  salt- 
water creek  called  the  Singapore  river.  On 
the  W.  side  is  the  Chinese  quarter,  which 
contains  also  the  great  mercantile  warehonses 
and  connting  bouses.  On  the  E.  side  are  the 
official  bnildingB,  churches,  hotels,  and  many 
of  the  European  residences ;  and  still  further 
E.  is  the  Malay  quarter.  Behind  the  Chinese 
quarter,  on  Pearl  hill,  is  a  fortress  which  com- 
mands it,  and  on  another  elevation,  back  of 
the  European  quarter,  is  the  government  house, 
a  fine  building  of  cnt  stone.  Many  neigh- 
boring hills  are  occupied  by  country  faousea. 
Near  the  shore  are  ample  parade  grounds  and 
drives.  The  botanical  garden  has  a  splendid 
collection  of  tropical  plaats.  Among  toe  pub- 
lio  bnildingB  are  the  Singapore  institution  for 
the  study  of  the  languages  of  the  East,  which 


oontaios  a  mnsenm,  library,  and  reading  room ; 
a  prison,  in  which  are  generally  confined  about 


CaOiolic  churches,  a  splendid  Chinese 
temple,  and  a  Mohammedan  mosqne.  There 
are  two  mission  schools,  attended  chiefly  by 
Chinese,  Malays,  and  Eurasians.  The  Chinese 
have  also  private  schools.    The  port  of  fiinga- 

C'e,  which  is  divided  into  two  by  a  tongue  of 
d,  is  capacious,  and  the  water  is  deep  enough 
for  the  largest  vessels.  The  harbors  are  pro- 
vided with  every  facility  for  an  extensive  com- 
merce, and  for  fitting  out  and  repdring  ships. 
Singapore  is  a  free  port.  Vessels  pay  three 
cents  a  ton  light  dues  on  entering  and  leaving. 
In  consequence  of  its  geographical  position,  it 
is  the  entrepot  of  the  commerce  of  5.  Asia 
and  the  Indian  archipelago,  and  ia  resorted  to 

by  vessels  of  all  nations.    ""■  ■    '- 

1872  were  1,666,  tonnage  91 
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Rteamars,  tonnage  613,929.  The  total  value  of 
imports  was  $43,41S,3S8;  exports,  $89,020,- 
121,  Durinit  the  year  ending  Sept.  80,  1874, 
29  Dbited  Ststes  vessels  entered ;  the  total 
volae  of  the  eiportg  to  the  United  States  for 
the  same  period  was  |8,TC0,e81.  The  eiports 
are  tin,  gambir,  pepper,  rattuia  and  Malacca 
eanes,  coffee,  nutmegs,  tapioca,  sago,  caon- 
tohonc,  guttapercha,  sapan  wood,  boSolo  hides, 
and  gnms. — ^The  city  of  Singapnra  ("lion's 
toivn  "},  OBpital  of  a  Malayan  kingdom,  occn- 

Eiad  the  site  of  Singapore  in  the  12th  centnry. 
1  the  ISth  century  it  was  captured  by  a  king 
of  Java,  when  the  royal  residence  was  removed 
to  Malacca,  and  it  gradually  fell  into  decay; 
and  in  1619,  when  the  British  baiit  a  factory 
on  the  site,  the  whole  island  had  only  l&O 
inhsbitanta.  In  1824  the  sultan  of  Johore,  in 
consideration  of  $60,000  and  a  life  annuity  of 
$24,000,  transferred  the  sovereignty  and  fee 
simple  of  the  island,  and  all  the  seas  aod 
islands  within  10  geographical  miles,  to  the 
British.    (See  Sr&AiTs  SBTTLBiiBfli«.) 

SINS  Sas,  a  village  in  the  township  of  Os- 
sining,  Westchester  co.,  New  York,  beau Ufully 
situated  on  high  ground  on  the  E.  bank  of  the 
Hudson  river,  at  its  widest  part,  called  Tappan 
bay,  80  m.  above  New  York;  pop.  in  1875, 
6,600.  There  are  several  mannfacCories,  the 
priaaipal  being  two  of  files,  one  of  lawn  mow- 
ers, two  of  osrrlt^es,  one  of  Brandreth  pills, 
and  one  of  porous  plasters.  The  village  con- 
tains a  national  bank,  a  savings  bank,  a  pub- 
lic school,  a  Boman  Catholic  school,  a  female 
seminary,  a  school  for  preparing  boys  for  West 
Point,  three  military  sofioolfl,  12  private  schools, 
two  weekly  newspapers,  and  six  churches.  It 
is  the  seat  of  one  of  the  state  prisons.  The 
male  division  was  erected  by  convicts,  the  first 
draft  of  whom,  from  Auburn  state  prison, 
began  work  in  May,  182S.  It  oontuns  1,200 
cells,  is  484  ft.  long  by  4i  ft.  wide,  and  six 
stories  high,  with  ranges  of  workshops  run- 
ning at  right  angles,  40  ft.  wide  and  two  and 
three  stories  high.  The  female  division,  with 
120  cells,  ia  on  the  B.  side  of  the  male  divi- 
sion, and  nnder  separate  management;  it  was 
begun  in  1885.  Both  baildings  are  of  white 
marble.     (See  Nbw  Yohk,  vol.  lii.,  p.  367.) 

SINIGieuU  (anc.  StTM  Galliea),  a  town  of 
central  Italy,  in  the  province  and  18  m.  N.  W. 
of  the  city  of  Ancona,  at  the  mouth  of  the 
Miss  in  the  Adriatic;  pop.  in  1872,  22,197. 
It  is  the  seat  of  a  bishop,  and  has  a  beaotiful 
cathedral.  The  ramparts  are  protected  by  a 
citadel.  The  port  admits  only  small  craft. 
The  annual  fair,  Jaly  20  to  Aug.  8,  at  which 
lar^e  transactions  are  made  in  silk,  is  of  great 
antiquity.  The  town  was  plundered  by  the 
troops  of  Pompey  in  82  B.  0.  Under  the  ex- 
archs of  liavenna  it  was  for  some  time  one  of 
the  cities  of  the  Pentapolis,  but  afterward  fell 
into  decay.     It  is  the  birthplace  of  Fins  IS. 

SINOFE  {Tnrk.  SintA),  a  fortified  seaport 
town  of  Asia  Minor,  in  the  Turkish  vilayet  of 
Eastamuni,  on  the  8.  shore  of  the  Black  sea, 
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825  m.  E.  N.  S.  of  Constantinople ;  pop.  about 
10,000.  It  stands  on  an  isthmus  which  con- 
nects the  mainland  with  a  high  rooky  penin- 
sula called  Cape  Sinope,  forming  on  its  S.  E. 
side  a  roadstead,  which  is  the  best  anchorage 
on  that  shore.  The  town  has  an  arsenal  and 
the  only  ship  yard  in  Turkey  except  that  at 
Oonstantinople,  and  many  Turkish  war  ves- 
sels are  built  there.  There  is  a  massive  castle 
erected  in  the  time  of  the  Greek  emperors,  and 
new  fortifications  are  nearly  completed  (1876). 
Jt  is  a  ooal  depot  for  steamers  between  Gon- 
Htantinople  and  Trebizond.  Oak  timber  is 
largely  exported. — Sinope  became  important 
after  its  second  colonization  from  Miletus, 
about  680  B.  0.,  and  continued  independent 
till  18S,  when  it  was  captured  by  Phamaces, 
king  of  Pontos,  of  which  conntiy  it  became 
the  capital  It  was  much  ornamented  and 
improved  by  Mithridates  the  Great.  Having 
been  conquered  by  the  Romans,  it  was  made 
a  colony  by  Omaar.  It  was  taken  by  the  Turks 
in  1401.  In  the  Crimean  war  the  Turkish 
fleet,  with  the  exception  of  one  steamer  which 
escaped,  was  destroyed  here  by  the  Bnsalan 
fleet  under  KakhimofF,  with  a  loss  of  about 
4,000  men,  Nov.  SO,  1853.  The  town  was 
bombarded  and  suffered  very  severely. 

BIRTO,  or  fiUmto.  See  Japas,  vol.  ix.,  pp. 
eS7  and  562. 

BIOOT,  or  OiiMl  (anc.  LywpolU),  a  olty  of 
Egypt,  capital  of  a  province  of  the  same  name, 
and  residence  of  the  governor  of  Upper  Egypt, 
near  the  left  bank  of  tije  Nile,  aboat  250 
m.  above  Cdro,  under  a  hilly  ridge  of  sand 
cliffs,  which  have  been  extensively  excavated; 
pop.  about  35,000.  A  magnificent  embank- 
ment studded  with  trees  leads  to  tJie  town, 
which  has  several  beautiful  mosques  and  good 
bazaars;  but  the  streets  are  narrow  and  on- 
paved,  and  moat  of  the  houses  are  mere  hov- 
els. There  are  successful  schools  under  the 
care  of  American  misuonaries,  and  British 
and  American  consular  agents.  Sioot  was 
formerly  much  frequented  by  caravans  from 
the  interior.  The  most  important  manufac- 
ture ia  that  of  pipe  bowls.  There  are  rains 
here  of  a  Roman  amphitheatre,  vast  rock 
tombs  of  the  12th  dynasty,  and  ancient  ala- 
baster quarries  in  the  opponte  range  of  hills. 
The  city  was  once  devoted  to  the  worship  of 
the  wolf,  or  of  the  deity  to  which  tliat  ani- 
mal was  aacred,  from  which  its  ancient  Greek 
name  is  derived. 

§IO(JX,  or  Dakatai,  a  tribe  of  American  In- 
diana, dwelling  near  the  head  waters  of  the 
Mississippi  when  first  known  by  the  whites. 
In  1640  the  Algonquins  informed  the  French 
of  them  as  the  Nadowessionx,  whence  they 
come  to  be  called  Sionx.  In  1660,  or  soon 
after,  the  Chippewas  and  Enrons  began  a  war 
with  them,  which  continued  into  this  century. 
In  1680  Duluth  set  up  the  French  standard  in 
their  country  at  Izatya  near  the  St.  Peters. 
In  the  next  year  he  reacned  Hennepin  from 
them.     Nicolas  Perrot,  having  entered  their 
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domun  in  168S,  took  formal  poseeBaion  for 
Fraoce  in  1669,  ereiiting  a  breastwork  near 
Lake  Pepin.  In  1689-'99  Le  Suear  visited  the 
Dakotas,  and  describes  them  aa  divided  into 
(even  eastern  and  nine  western  tribes.  Thej 
joined  the  Foxes  against  the  French,  and  in 
war  with  the  ChippewaB  man^  were  forced 
down  the  Mississippi,  and,  driving  other  Indi- 
ans from  the  bnSalo  plains,  took  poesossion  of 
them..  Beveraibandswandered  into  the  plains 
of  the  MisBouri.  Borne  remtuned  at  or  near 
the  St.  Peter's.  The  English  agents  secnred 
the  services  of  the  Siooz  in  the  war  of  1812  \ 
bat  most  of  the  bands  soon  made  peace.  The 
treaties  then  made  were  renewed  in  182G  67 
the  Tetona,  Yonktons,  and  Yanktonais,  5i- 
oone,  Ogallalaa,  and  Oncpapas.  The  nation, 
estimated  in  1822  at  fi,000  on  the  St.  Peter's 
and  T,TfiO  on  the  Missouri,  comprised  the  Alde- 
wokantonwans,  or  Spirit  Lake  village;  the 
Wahpetonwans,  or  village  in  the  Leaves ;  the 
Siaitowana,  or  village  of  the  Marsh,  called  also 
Isaatis;  the  Tanktonwans^  or  End  villages; 
And  the  Tetonwans,  or  Praine  village,  which  in- 
oladea  the  OgaUala  and  Oncpapa  bands.  Their 
territory  extended  from  the  HissiaHippi  to  the 
Black  hills,  and  from  Devil's  lake  to  the  month 
of  the  Big  Sionz.  On  Bept  29,  1887,  the  Da- 
kotas ceded  to  the  United  States,  for  {800,000 
and  some  minor  paj ments,  all  their  lands  east 
of  the  MisdssippL  The  American  board  be- 
mn  mlsdons  among  the  Wahpetonwans  near 
Fort  Snelling  in  1836,  and  the  Methodists  in 
1886.  ScboSs  were  introduced,  and  elemen- 
tary books  printed  in  the  language.  In  IBCI 
the  nation  ceded  to  the  United  States  all  their 
land  eaat  of  a  line  from  Otter  Tail  lake  throngh 
Lake  Traverse  to  the  jonction  of  the  Big  Sions 
and  the  Missonri,  retaining  a  reservation  30  hy 
140  m. ;  85,000,000  acres  were  tbns  acquired 
for  tS,0O0,0O0.  The  government's  neglect  to 
carry  oat  tiie  provisions  of  these  treaties  oacsed 
bitter  feelings,  and  in  1854  Lient.  Grattan,  in 
the  attempt  to  arrest  a  Dakota,  attacked  a  vil- 
lage and  was  cat  off  with  his  whole  party. 
A  series  of  hostilities  by  aome  of  the  Slonz 
ensaed;  bat  Gen.  Harney  defeated  them  on 
Little  Bine  Water,  Sept.  8,  1B6S,  and  a  general 
eooncil  at  Fori;  Pierce  consented  to  a  treaty  of 
peace.  Bat  in  July,  1667,  the  hand  of  Inkpa- 
dntaa  massacred  4T  whites  near  Spirit  lake, 
Iowa,  and  murders  were  committed  elsewhere. 
Five  whites  were  killed  at  Acton,  Minnesota, 
Aog.  IT,  1862.  Enraged  by  the  failnre  of  an- 
nuities and  the  frauds  practised  on  them,  the 
Siooz  then  made  a  general  uprising  and  killed 
nearly  1,000  settlers.  New  Ulm,  a  town  of 
1,S00  people,  waa  abandoned  and  almost  de- 
stroyed. Fort  Ridgely  was  besieged,  and  was 
saved  with  difficulty.  The  Sioux  of  the  Mis- 
souri and  the  plains  also  became  hostile,  and 
wew  rednced  by  Gen.  Sibley  of  Minnesota  and 
Gen.  Bally  of  the  United  States  army.  After 
a  severe  straggle  a  nnmber  of  captive  white 
women  and  children  were  rescued,  and  many 
Indians  oaptnred  and  sent  to  Davenport    Ot 
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more  then  1,000  Indians  held  captive,  niaiiT 
were  tried  and  condemned,  but  only  89,  con- 
victed of  specific  acts,  were  executed ;  the 
others  were  finally  released.  Many  bands  fied 
into  Dakota  territory,  and  the  war,  disease, 
and  want  largely  reduced  the  nation.  In  ISGS 
the  Minnesota  Sioux  were  removed  to  Crow 
creek.  Ahoat  1866  treaties  were  made  with 
nine  bands,  promising  them  certain  annnities, 
to  be  enlarged  aa  they  ghoold  give  increased 
attention  to  agriculture.  An  act  of  Feb.  11, 
1663,  annulled  all  previous  treaties  with  the 
Sioux ;  but  to  the  innocent  bands  a  part  of  the 
amount  pledged  was  restored,  the  government 
reserving  compensation  for  damages.  The 
moat  gntlty  bands  Hed  north,  and  are  still  in 
the  British  territory.  A  few  bands  continued 
longer  in  hostility,  cutting  off  Lient.  Fetter- 
man  and  his  party  in  December,  1666,  snd 
besieging  for  a  time  Fort  Phil  Kearny.  In 
1874  the  Dakotas  comprised  the  Santee  Sioux 
in  the  reservation  at  the  mouth  of  the  Niobra- 
ra, Nebraska,  numbering  791,  with  five  schools 
nnder  the  care  of  the  Episcopalians  and  the 
American  board ;  the  Yankton  Siom  on  the 
Missouri,  with  the  same  missionaries;  the  Sis- 
setons  and  the  Wahpetons  at  Lake  Traverse 
and  Devil's  lake ;  the  Oncpapas,  Blackfeet 
Sioux,  Lower  and  Upper  Yanktonais,  Sana 
Arcs,  Upper  and  Lower  Bmlis,  Two-Ecttie, 
MinneoonJoQS,  and  Ogallalaa  in  the  Crow  creek. 
Grand  river,  Whetstone,  Cheyenne  river,  and 
Red  Cloud  agencies,  46,842  in  all,  in  Dakota ; 
Santee,  Yanktonais,  Oncpapa,  and  Cathead 
Sioux  at  Milk  river  agency,  Montana,  6,809. 
In  1678  the  government  liabilities  to  the  Da- 
kota tribes,  including  payments  not  yet  due, 
were  estimated  at  $10,887,800,  with  annual 
payments  for  their  benefit  of  $27,400.  A 
treaty  hastily  made  by  Gen,  Sherman,  April 
2S,  1668,  was  unsatiafactory  on  both  sides; 
and  as  gold  bad  been  discovered  in  the  Black 
hills,  the  United  Btates  wished  to  pnrchaae 
the  tract,  and  induce  the  Sioux  to  abandon 
their  hunting  grounds  sonth  of  the  Niobrara, 
or  even  to  emigrate  to  the  Indian  territory. 
The  Sioux  showed  great  reluctance  to  treat. 
Sitting  Bull,  Red  Clond,  and  Spotted  Tail,  with 
Other  chiefs,  visited  Washington  in  May,  1676, 
but  President  Grant  could  not  induce  them  to 
sign  a  treaty.  Commisaioners  deputed  by  him 
met  an  immense  gathering  of  the  Stoni  at  thd 
Red  Clond  agency  in  September;  but  as  the 
Sioux  set  an  exorbitant  price  on  their  lands^ 
the  negotiation  failed.  Hostile  feelings  have 
been  excited  by  alleged  frauds  at  the  Sioux 
agencies,  which  have  been  investigated,  but 
as  yet  (1676)  without  result. — Much  attention 
has  been  given  to  the  Dakota  language.  A 
very  good  grammar  and  dictionary  by  Riggs 
have  been  issned  by  the  Smithsonian  insti- 
tution. The  missionaries  have  also  supplied 
portions  of  Scripture,  hymns,  catechisms,  and 
educational  works  in  it,  and  newspapers  issue 
lighter  reading.  It  lacks  the  sounds^  r,  v, 
but  has  peculiar  sounds  of  its  own. 
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SIOB^  a  N.  W.  coontj  of  Iowa,  bounded 
W,  by  uia  Bis  Sioux  river  iwd  intersected  b; 
Sook  river  and  afflnenta  of  Floyd's  river;  area, 
about  7B0  sq.  m.:  pop,  in  18T0,  BT6.  The 
anrface  is  nearlj  level  and  the  soil  productive. 
The  Sioni  City  and  Bt.  Paal  rulroad  paseet 
through  it.     Capital,  Calliope. 

HOCX  Cnr,  a  oitj  and  the  county  seat  of 
Woodbury  oo.,  Iowa,  on  the  Miasoari  river,  be- 
tween Ferry  and  Floyd'a  creeks,  at  the  iuter- 
aection  of  the  Bioux  Oity  and  Paoiflo,  Sioux 
City  and  St  Panl,  Illinoii  Central,  and  Dako- 
ta Southern  railroads,  ICO  m.  N.  W.  of  Des 
Moines;  pop.  in  1870,  8,401;  in  1875,  about 
6,500.  The  businass  portion  of  the  city  is 
built  upon  a  ^''^i  ^^^  drained  bench,  whioh 
almost  imperceptibly  slopes  N.  from  the  river. 
N.  andW.  of  the  tbiokly  settled  partof  Ihecity 
rise  low  ranges  of  Woffa,  apon  whose  sides  are 
built  some  of  the  finest  reaiaences.  The  streets 
cross  each  other  at  right  angles,  and  the  prin- 
cipal ones  are  graded  and  furnished  with  side- 
walks. The  oity  is  lighted  with  gas  and  has  a 
fire  department.  It  has  on  extensive  trade 
with  N.  W.  Iowa,  K  E.  Nebraska,  and  8.  Da- 
JEota.  There  are  four  grain  elevators,  a  pork- 
packiog  oBtablishmeut,  a  Datioual  bank,  a  pri- 
vate bank,  a  savings  institution,  three  saw 
mills,  two  flouring  mills,  a  foundery  and  ma- 
chine shop,  three  breweries,  agnnfaotory,  mar- 
ble works,  ifcc.  The  workshops  of  the  Sioux 
Qity  and  St.  Paul  railroad  employ  about  7G 
men.  The  city  has  two  fine  graded  school 
buildings  and  three  or  four  ward  school  houses, 
attended  by  about  1,000  pupils;  one  daily  and 
three  weekly  (one  German)  newspapers;  apub- 
lio  hall,  seating  1,000  persons;  a  library  asso- 
ciation ;  and  six  churohoB. — Sioux  City  was 
laid  out  in  1854  and  incorporated  in  1867. 

SB  DiBTl.    See  Jaxabteb. 

MBONHf.    See  Axolotu 

SUUN,  a  North  American  long-tailed  batra- 
ehisQ,  with  stout  eel-like  body,  naked  akin, 

Eersistent  branchira,  and  only  the  two  anterior 
igs.  The  best  known  species,  the  S.  lamTtiaa 
(Linn.),  or  mud  eel,  has  a  small  and  short  head, 
with  elevated  forehead  and  depressed  and  trun- 
cated snout,  three  branchial  tufts,  and  three 
spiracles  on  each  side ;  the  mouth  is  small,  with 
distinct  lips,  and  arrow-shaped  tongue  free  at 
the  tip  and  sides ;  no  teeth  in  the  upper  jaw, 
but  a  oroad  band  of  very  minute  ones  along 
the  outer  border  of  the  palata  bones ;  nostrils 
and  eyes  small,  the  latter  black  \  the  tail  late- 
rally compressed,  with  a  rayless  fin  above  and 
below ;  limbs  with  four  short  and  small  fingers 
with  horny  tips.  It  attains  a  length  of  from 
2  to  8  ft,,  and  i^  dusky  above  with  uumeroua 
whitish  spots,  and  purplish  below ;  it  lives 
chiefly  in  the  mud  and  muddy  water  of  the 
Carolina  rioe  fields,  and  occasionally  comes 
on  land.  Its  food  consists  of  worms,  insects, 
and  the  eggs  of  fish  and  frogs;  ft  is  found 
from  lat  8G°  N.  to  E.  Florida.  In  this  group 
there  are  about  SO  vertebrra,  oonnected  by  coni- 
cal cavities  filled  with  a  gelatinous  substance, 
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■■  in  fishes;  eight  pairs  of  short  ribs,  of  which 
the  first  pair  is  attached  to  the  second  Terte- 
bra;  no  trace  of  pelvis;  three  cartilafpnous 
branchial  arches  attached  to  an  osseoos  tongue 
bone;  the  lungstwo  long  aaes,  acoeasory  to  the 
gills,  but,  as  in  the  menobranohus,  inauffident 
for  respiration. 

BUBI,  in  acoustics.  See  Liohthoubb,  vol. 
x.,.p.  456,  and  fiornD. 

HlUHli,  an  order  of  placental  mammals 
containing  the  dugong  and  manatee,  formerly 
called  herbivorous  cetaceans.  They  am  whale- 
like  in  the  swimming  paddles  of  the  anterior 
limbs,  the  absence  of  the  posterior,  and  in  the 
transverse  tail  fin ;  they  difier  from  oetaoeana 
in  having  the  nostrils  at  the  anterior  part  of 
the  muzue,  molar  t«eth  with  fiat  crowns  adapt- 
ed for  a  vegetable  diet,  a  head  not  dispropor- 
tionately large,  a  tolerably  disdnot  neck,  taceto 
fiesby  and  bristly  lips,  and  more  hairy  body. 

nSEHS  (Qt.  aa^n,  from  ctipieiv,  to  draw, 
to  entice),  mythical  female  beings  who  en- 
chanted iJie  listeners  to  their  song,  and  aftef 
getting  them  into  their  power  destroyed  them. 
In  the  legends  of  the  Argonauts  they  are  said 
to  have  endeavored  to  entice  those  wanderers, 
but  Orpheus  surpassed  them  in  singing ;  there- 
upon they  threw  themselves  into  uie  sea,  and 
ware  changed  into  rocks,  as  it  had  been  fated 
that  they  were  not  to  live  after  any  one  passed 
by  tham  unaffected.  In  Homer  the  sirens  are 
connected  with  tha  voyage  of  Ulysses,  who, 
preparatory  to  sailing  by  the  islands  on  which 
they  were  sitting,  by  the  advice  of  Circe  plug- 
ged the  ears  of  his  oompanions  with  wax  and 
fastened  himself  to  the  mast  of  the  vessel, 
until  he  was  out  of  the  sound  of  their  voices. 
The  island  in  Homer's  account  was  between 
jSffia  and  the  rock  of  Scylla,  in  the  strait  of 
Ueseina;  but  the  Roman  poets  place  them  near 
the  shore  of  Campania,  in  the  island  of  Caprets 
(Capri)  OT  in  the  Sirennsian  islands  near  Pces- 
tum.  They  were  called  daughters  of  Phorcns, 
of  Achalous  and  Sterope,  of  Terpsichore,  of 
Melpomene,  of  Calliope,  or  of  Gtesa.  Whila 
Homer  mentions  only  two  sireua,  the  later 
traditions  assume  that  there  were  three,  and 
sometimes  four.  In  later  times  they  were  ra- 
presanted  as  birds  with  tha  face  of  a  woman. 
—See  Schrader,  Hie  Sirenen  im  Allerthum 
(Berlin,  18fl8). 

BIBHDfD.  L  A  geographical  designation  ap- 
plied to  that  part  of  India  lying  between  tha 
upper  courses  of  the  Gutlej  and  the  Jnmna, 
but  not  now  coterminous  with  any  political 
division,  being  for  the  most  part  a  plain  sloping 
from  K.  £.  to  8.  W.,  and  having  an  area  of 
about  17,000  sq.  m.  In  the  extreme  north- 
east a  spur  of  the  Himalaya,  which  divides  the 
head  waters  of  the  Sutlej  from  those  of  the 
Jorana,  projecla  into  the  territory,  which  is 
bounded  N.  and  S.  by  certain  outlying  dis- 
tricts of  the  Punjaub,  E.  by  the  Northwert 
Provinces,  and  W,  by  Bhawalpoor.    It  com- 

5 rises  the  Punjaub  districts  of  AmbaJa,  Loo- 
iana,  Ferozepoor,  Sirsa,  Hissar,  and  Eumal, 


byCoogle 


smros  ' 

as  weD  aa  nine  iDde]>eiideiit  native  Gis-SutleJ 
states  in  anbaidiarf  allianca  with  tlie  Britiah 
government,  as  follows:  Patiala,  area  C,419 
sq.  m.,  pop.  1,660,000 ;  Jhind,  868  aq.  m., 
pop.  18S,475;  Nabha,  868  aq.  m.,  pop.  22T,- 
ISfi  ;  Kalsia,  1S6  aq.  m.,  pop.  Q2,0U0  i  Maler- 
Eotla,  165  aq.  in.,  pop.  46,200 ;  Fnridkot,  fl4S 
sq.  m.,  pop.  68,000 ;  Djalgnrh,  Humdot,  and 
Raikot.  Separate  from  the  gronp,  on  the 
banks  of  the  Beas,  but  nsnallj  olaaeed  with  tbe 
Sikh  states  of  SIrbind,  ia  tbe  state  of  Eapor- 
tbaU,  with  an  area  of  698  aq.  m. ;  pop.  SG8,- 
S93.  The  Sikhs  predominate,  elcept  in  Haler- 
Eotla,  which  is  Hobammedan,  and  Fnridkot, 
where  the  mler  is  a  Jst.  Sirliind  is  traversed 
bj  the  Saraswati,  Qba^ar,  and  other  afflaents 
of  tbe  Sntlej,  bat,  altfiongh  fertile,  requires 
additional  irrigation,  which  will  be  aupplied  bj 
the  eanal  sjBtem  now  in  process  of  construe- 


of  554  m.  The  Feroze  canal,  in  tbe  S.  part  of 
Sirhind,  waa  original];  oonatmated  from  the 
*  Jnmna  to  fiissar  by  Feroze  Shah  (1S61-'8T),  in 
Older  to  water  hie  hnnting  gronndB,  and  has 
been  restored  b^  tbe  Briti^.  Tbe  railway 
from  Delhi  to  Lahore  crosses  Sirhind.  Those 
portions  of  the  Ponjaub  directly  sabject  to  the 
goTemment  of  India  were  mainlj  acquired  da- 
ring  the  Sikh  wars.  The  sovereign  states  were 
gnaranteed  their  independence,  ander  British 
protection,  by  treaty  with  Runieet  Singh  in 
180S.  U.  A  town  in  tlie  Sirhind  atate  of  Pa- 
tiala, lat  80"  86'  N.,  Ion.  76°  26'  E.,  founded 
by  Feroze  Shah  in  1S6?,  and  once  an  inipor- 


It  is  on  the  line  of  the  Delhi  railway. 

BXIDS.    See  Doa  Stab. 

fiBMHS,  Jm^ms,  a  French  acbolar,  bom  in 
Riom  in  October,  1S59,  died  in  Paris,  Oct.  1, 
1651.  He  was  a  Jesuit,  and  in  1590  became 
seoretarj  to  the  general  of  the  order,  Clsudio 
Acqnaviva.  In  1608  he  went  to  Paris  to  edit 
a  collection  of  the  bisloriea  of  the  French 
church  councils.  In  1687,  to  prevent  his  re- 
toming  to  Rome,  he  was  ohoaen  by  Lonit  XIII. 
as  his  confessor.  He  waa  involved  in  contro- 
veraies  with  Salmasins,  Saint-Cyran,  and  oth- 
ers, nis  principal  original  works  are :  Sbta 
Stifpaatiea  C4to,  Frankfort,  1612),  directed 
against  Richer'a  work  on  the  temporai  and 
spiritnal  powers;  Cimeilia  antiqiia  Oallia  (8 
vols,  fol.,  Paris,  1629);  and  RuUria  Paniten- 
tia  Publiem  (1651).  A  collected  edition  of 
hia  works  appeared  in  I66S  (6  vola.  fo!,),  with 
a  life  of  tbe  author  by  Labanne.  He  published 
many  editions  of  ani^ent  anthors, 

SUSCOO,  or  BAwM,  a  S.  E.  wind  of  a  auffo- 
eating  and  parching  best,  which  at  certain  in- 
tervals, especially  in  apring  and  antomn,  blows 
with  great  violence  in  the  islands  of  the  Hedi- 
tcdranean  and  on  tbe  S.  coasts  of  Italy,  for  86 
or  48  honra  together,  and  sometimes  even  for 
a  week  or  more,  and  which  exerts  a  most  per- 
niciooa  inflnence  on  animal  and  vegetable  life. 
It  is  r^arded  aa  similar  in  character  to  the 


SISMONBI  69 

simoom,  thongh  of  longer  duration^  and  tam- 

tered  while  passing  over  tbe  Uediterranean. 
t  is  hottest  m  Malta  and  Sicily,  but  of  abort 
oontiunsnoe.  In  tbe  Ionian  isles  it  blows  for 
a  longer  period,  bnt  usually  not  so  fiercely. 
The  inhabitants  of  these  ialea  apeak  of  the 
black  and  the  ordinary  sirocco.  It  produces 
very  little  change  either  in  tbe  thermometer 
or  the  barometer,  bat  causes  a  sensation  of 
terrible  heat  and  suffocation,  great  prostration, 
and  oopiouB  perspiration. 

SISUKi    See  ABBBOBTiirB. 

BKKIVIT.    Bee  Tsoot. 

Sffiurmi,  a  N.  county  of  California,  bor- 
dering on  Oregon;  jjop.  in  1870,  6,848,  of 
whom  1,440  were  Ohinese.  It  formerly  had 
an  area  of  8,740  sq.  m.,  eitendins  from  Ne- 
vada to  W.  of  tie  Coast  mountains ;  but  in 
1874  tbe  E.  portion  was  set  off  to  form  Modoc 
CO.  It  is  intersected  by  tbe  Klamath  river, 
and  watered  by  several  at  its  tribntaries.  The 
surface  is  elevated.  Mt.  Shasta  in  tbe  B.  part, 
in  the  transverse  range  joining  the  Sierra 
Nevada  and  Coast  moontains,  is  an  extinct 
volcano,  14,442  ft.  high,  and  covered  with  per- 
petual snow.  The  principd  agricultural  dis- 
trict is  Scott's  vallej,  40  m.  long  by  7  m.  wide. 
The  chief  productions  in  1870  were  118,107 
bushels  of  wheat,  181,888  of  oats,  65,186  of 
barley,  17,068  of  potatoea,  48,868  lbs.  of  wool, 
96,800  of  butter,  and  1S,89S  tons  of  bay. 
There  were  4,664  borees,  24,264  cattle,  13.844 
sheep,  and  7,490  swine ;  8  flour  mills,  and  8 
saw  mills.    Capital,  Yreka. 

BUMOnn,  Au  OariH  Umui  ftmmlit  da,  a 
French  historian,  bom  In  Geneva,  May  9, 1778, 
died  there,  Jane  26,  1842.  He  waa  the  son  of 
a  Protestant  clergyman,  and  of  remote  Italian 
descent.  After  completing  his  classical  studies, 
he  was  placed  in  a  commercial  honse  at  Lyons. 
He  snbseqnently  resided  with  his  family  in 
England  for  some  time,  and  having  returned  to 
Geneva  about  1794,  he  and  bis  father  were 
drives  into  exile  for  assisting  a  political  refu- 
gee. He  returned  to  Geneva  in  1800,  became 
a  secretary  of  the  chamber  of  commerce,  and 
published  in  1808  TraiUde  larichaieeojnmtr- 
eiale,  ou  prinHpet  d'economie  politique  (2  vols. 
8vo).  In  this  work  be  stipporied  tbe  principlos 
of  Adam  Smith,  but  his  views  afterward  un- 
derwent a  radical  change.  Tbe  influence  of 
Hme.  de  StaCl,  whom  be  accompanied  to  Ger- 
many ajid  Italy,  and  of  her  fnenda,  turned  hia 
attention  to  historical  labors,  in  which  he  re- 
vealed hia  ardent  love  of  hnmanity.  In  1810 
he  married  Miss  Allen,  a  sister  of  Sir  James 
Mackintosh's  second  wife,  and  declined  chairs 
at  tbe  Sorbonne  and  the  college  de  France,  to 
spend  the  rest  of  his  life  at  Geneva.  His  prin- 
cipal works  are:  Eittcire  dt*  ripublifati  ita- 
iiennw  dv  moyea  &g«  (Ifl  vob.,  Ztlrioh,  1807- 
'18;  new  ed..lOvols.,  Paris,  1840);  LaliiUra- 
tur«  du  midi  de  VEvropt  (4  vols.,  1818 ;  4th. 
ed.,  1840;  English  translation  by  Thomas  Roa- 
coe,  with  notes,  4  vols.,  1828);  Kouwaux  prin- 
eiptt  d^icoiunnii  politique  (2  vols.,.181S) ;.  Biir 


byCoogle 


70 


SISTERHOODS 


tot«  de*  FranfaU  (81  vol*,,  182I-'44:;  vols. 
ixi.  and  xxii.  by  Ain6d£e  Ben^e,  tha  last 
forming  a  general  indai);  JaUa  Sem^  ov  Pan 
402,  a  picture  of  Gaul  daring  the  6th  centurj 
^  7o1b.  ]3mo,  1833);  "History  of  tlie  Italian 
Bepublios,"  an  eloquent  summary  of  hie  great 
vork  on  the  Bune  sabject,  and  "  The  Fall  of 
the  RomaB  Empire,"  both  ori^nally  written 
in  English  for  LamDer's  "Cabinet  Oyolopffi- 
dia"  (1832  and  1834),  and  translated  by  him- 
self into  French ;  Ettida*  rar  la  anutitution 
de*  peuplei  libra  (183S ;  enlarged  ed.,  entitled 
£tttdM  dii  leUneet  toeiaU*,  8  vols.,  )83e-'8); 
and  Priei*  dt  Phiitoirt  dei  Ih-anfaii  (2  vols., 
18S9),  a  Bumraary  of  bis  larger  work,  bring- 
ing it  down  to  the  death  of  Henry  IV. — See 
"Politioal  Economy  and  the  Philoaophy  of 
Gorernment,"  selected  from  his  works,  with  a 
notice  of  hia  life  and  writings  by  Mignet  (Lon- 
don, 1847);  SiiTnondij/rafftnenUdt  tan  journal 
et  d»  *a  eorratpondanet  avce  Mile,  de  Sainte- 
Aulaire  (PariB,  1SS3);  and  his  Lettrei  inidita 
d  Madame  d'AUtany  (1804). 

SIOTERHOODS.  L  RtBU  GtOth,  associations 
of  women  bound  together  by  religions  vows, 
and  devoted  to  works  of  charity.  In  this  arti- 
cle only  those  sisterhoods  are  mentioned  which 
profess  to  embrace  ezclaaively  or  in  a  very 
special  manner  hospital  work,  and  the  care  of 
the  aged  or  iuflrm  poor,  orphans,  and  penitent 
women.  The  history  of  religious  orders  of 
women  whose  prindpal  object  is  the  pnrsuit 
of  ascetic  perfection,  forms  a  part  of  the  his- 
tory of  the  groat  oootemplatJve  orders  on  which 
they  depend  for  their  origin,  name,  and  spirit- 
ual guidanoe.  (See  Moniohism,  Ksuoiooa  Ob- 
DKBS,  and  BpeoiaJ  articles  on  the  several  orders.) 
Female  oongre^ions  whose  sole  purpose  is  the 
inatrnotiou  of  yoath,  or  who  embrace  at  the 
same  time  works  of  public  charity,  are  treated 
under  Sohool  Bbotiibbb  and  School  Sisters. 
— In  tbe  Gth  century  mention  is  made  by  ec- 
clesiastical writers  of  associations  of  women 
at  Rome,  Milan,  and  other  chief  cities  of  the 
Roman  empire,  who  gave  np  their  wealth  and 
time  to  the  relief  of  the  saSeringpoor.  Congre- 
gations of  female  hospitallers  existed  throngh- 
out  western  Europe,  dependent  on  the  com- 
munities of  aanons  regular,  professing  like  these 
the  rule  of  St.  Aognatine,  and  subject  to  the 
same  changes  and  reforms.  The  earliest  known 
sisterhoods  of  extensive  influence,  devoted  sole- 
ly to  hospitality  or  hospital  work,  are  the  sis- 
ters of  St.  John  of  Jerusalem  and  the  sisters  of 
St.  Lazarus.  The  former  had  a  ntility  coex- 
tensive with  that  of  the  knightly  brotherhood 
of  the  same  name;  the  latter  especially  pro- 
fessed to  oare  for  lepers,  inonrablea,  the  plagne- 
strjcken,  and  persons  afflicted  with  every  form 
of  loathsome  disease.  The  order  of  St.  Laza- 
rus is  oontemporaneouB  with  the  hospitallers 
of  St.  John  of  Jerusalem.  A  guild  of  men 
and  women  were  in  charge  of  several  leprosy 
boapitals  in  that  city  when  it  was  conquered 
by  tha  crnaadera;  they  were  organized  soon 
afterward  into  a  religious  order  under  the  rule 


of  St.  Augustine,  and  their  establishmenta  mul- 
tipbed  rapidly  both  in  the  East  and  the  Weet. 
Tne  first  female  leprosy  hospital  in  France  waa 
founded  at  St.  Denis,  near  Paris,  in  1109,  by 
Louis  VI.,  who  also  opened  several  others  in 
various  parts  of  the  kingdom,  among  them  one 
at  La  Sanssaie,  near  Vulejuif,  and  another  at 
Stampes,  besides  founding  many  in  the  East. 
The  sisterhood  was  recruited  from  among  the 
nobility ;  and  Henry  II.  of  England,  in  found- 
ing a  hospital  for  female  lepers  at  Ronvrar, 
near  Rouen,  stipulated  that  none  but  noble 
ladies  of  the  sisterhood  of  St.  Lazarus  should 
belong  to  tbe  community  in  charge  of  the 
lepers.  The  aisterhood  also  found  protectors 
in  Richard  I.  of  England,  St  Elizabeth  of  Hun- 

fsry,  Louis  VII.,  Louia  VIII.,  and  Louis  IX.  of 
ranoe,  all  of  whom  enoouroged  the  dangfaters 
of  the  nobility  to  enter  it.  The  popes  bestowed 
many  privileges  on  tbe  sisters,  and  they  soon 
spread  throughout  England,  Germany,  Poland, 
Italy,  and  Spain.  Among  the  most  noted  Au- 
gnstinian  sisterhoods  in  Frauce  is  that  of  the 
hospitallers  of  the  Hbtel-Dieu  in  Paris,  which 
exiated  at  least  as  a  guild  before  Charlemagne, 
and  was  formally  organized  as  a  religions  com- 
munity under  Louis  le  D^bonnure  in  814. 
Cheir  numbers  had  to  be  repeatedly  recruit- 
ed during  the  "  black  plagne"  in  1348.  Simi- 
lar aiaterhooda,  ail  governed  by  the  rule  of 
St.  Augustine,  had  charge  from  the  beginning 
of  the  other  Parisian  hospitals,  and  of  those 
founded  since  that  period  in  French  cities  and 
in  all  the  French  colonies.  Other  nuraeries 
of  hospitallers  in  the  18th  century  were  the  ab- 
bey of  Longchamp  near  Paris,  the  commnnity 
of  "  Quinze  Vingta  "  founded  by  St  Louie,  a* 
well  as  the  Maison  Dieu,  and  the  /uMtelleritt  dt* 
po»U»  for  atrongera  and  travellers,  all  in  Paris, 
besides  similar  foundations  by  the  same  king 
in  other  parts  of  France.  From  these  Augns- 
tinian  oommnnities  came  the  hospitallers  of  tha 
U6t«l-Dieu  (1689)  and  general  hoapital  (1698) 
in  Quebec,  as  well  as  those  of  tbe  HAtel-Dieo 
of  Montred,  founded  in  16SS  by  a  colony  of 
nuns  from  La  Fl^che,  Four  sisterhoods  devo- 
ted to  hospital  work  and  tbe  care  of  the  poor 
under  the  title  of  the  "Presentation "have ex- 
isted: one  founded  in  1S27  by  Nicolas  Sao< 
guins,  bishop  of  Senlis,  ^proved  by  Urban 
VIII.,  but  which  only  possessed  a  few  establish- 
ments ;  a  second  in  Paris,  with  the  mitigated 
rule  of  St  Benedict;  a  third  and  more  im- 
portant order,  founded  by  Cardinal  Federigo 
Borroroeo  (died  1631)  atMorbegno  in  the  VsJ- 
tellina,  living  under  the  Auguatinian  rule,  and 
very  popular  in  the  north  of  Italy ;  and  a  fourth 
founded  in  Ireland  and  described  in  the  article 
School  Brothers  ai<t>  School  Sisters.  In 
England,  the  Gilbertine  nnns,  founded  about 
IITO  by  St.  Gilbert  of  Sempringham,  embraced 
hospital  work  with  every  other  form  of  pub- 
lic charity.  They  nombered  1,200  in  1189.— 
In  the  year  1100  arose  in  France  the  order 
of  Fontevrault,  which  united  the  care  of  lep- 
rosy  hospitals  with  that  of  asylunos  for  fallen 
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women.  The»  were  all  placed  under  the  pro- 
tection of  St.  Marj'  Magdaleii,  and,  fpreading 
rapidly  with  the  order  itself,  effected  a  great 
moral  reform  in  Fraooe  and  elsewhere.  The 
"  Siatera  of  Penitence  "  originated  at  Ksrseillea 
in  1278,  and  were  gpedallj  devoted  to  the  same 
purpose.  A  host  of  simUar  Biaterhoods  arose 
afterward,  among  which  were  the  "  Siatera  of 
Charit;  "  established  at  Marseilles  in  1290,  who 
Boon  opened  booses  in  the  chief  cities  of  Booth- 
em  France ;  the  Jesuates  of  St.  Jerome,  founded 
In  1S58  at  Siena,  approved  bj  Pope  Martin  Y., 
■nd  sappreased  by  Clement  IX. ;  tlie  "  Con- 
gregation of  Oar  Lady  of  Charity"  in  Paris; 
and  the  nnmerooe  commnnitieB  of  noble  ladies 
IKipolarly  known  aa  Ma^elonettes,  bat  nnited 
nnder  tlie  patronage  of  St.  Mary  Magdalen,  ee- 
tablished  at  Metz  in  1453,  at  Paris  in  14fl2,  at 
Naples  in  1624,  and  at  Rouen  and  Bordeanz  in 
1618.  In  the  MagdeloDetteestahlishmentB,  the 
women  nnder  care  of  the  nans  were  ciaesed  in 
three  categorieB :  the  congregation  of  St.  Mar- 
tha, formed  of  persona  an^posed  to  be  thor- 
oughly reformed,  and  permitted  to  bind  them- 
selves by  religious  vows ;  the  danghters  of  St. 
Hartha,  who,  thoagh  penitent,  are  not  per- 
mitted to  make  vowa;  and  the  daughters  of 
St.  Lazams,  who  are  either  nnwilling  to  re- 
form or  are  placed  in  the  establishment  by  the 
pnblio  magiBtrates.  Similar  nsterhooda  were 
organized  at  Rome  by  Leo  S.,  and  confirmed 
and  endowed  by  Clement  VIII.  The  congre- 
gation of  the  "  Sisters  of  Onr  Lady  of  Pro^- 
dence,"  foanded  in  1630  for  the  same  parpose 
in  the  aoath  of  Franca  by  Mile.  Lamouroaz, 
baa  several  large  establishments,  one  of  which 
is  at  Laval. — Of  the  oommonitiea  whose  sole 
core  is  that  of  the  aged  and  homeless  poor, 
two  deserve  special  mention.  The  "  Little 
Siatera  of  the  Poor  "  were  founded  in  1840  at 
St.  Servan  in  Brittany,  by  Abb6  Le  Paillenr, 
with  the  aid  of  two  poor  girls.  They  give  a 
home  to  the  aged  of  both  sexes,  depending 
•olely  on  the  alms  collected  from  door  to  door 
■nd  on  the  labor  of  the  sisterhood.  They  were 
mneh  opposed  at  first,  bat  were  soon  oalled  to 
open  houses  in  all  the  cities  of  France.  They 
were  approved  by  Pioa  IX.,  Jnly  8, 1864,  and 
recognized  by  the  French  government  in  1S66. 
A  honse  was  given  to  them  in  London  in  1860, 
and  their  labors  were  warmly  reonmmended  by 
Charles  Dickens  and  other  public  men,  and 
from  London  they  spread  all  over  Great  Britiun 
and  Ireland.  In  1866  they  came  to  Brooklyn, 
N.  Y.,  Cincinnati,  and  New  Orleans,  in  1669 
to  Baltimore  and  St.  Loais,  and  afterward  to 
New  York,  Philadelphia,  Louisville,  and  Bos- 
ton. They  also  have  establishmenta  in  Alge- 
ria, Asia  Minor,  and  Constantinople.  The  oth- 
er community  is  that  of  the  '^  Sisters  of  the 
Poor  of  St.  Franc^^"  a  congri^tion  which 
originated  at  Alx-la-0hape1le  in  the  pres- 
ent eentnry,  and  came  to  the  United  States 
in  1857.  Besides  the  care  of  the  aged  poor, 
tbej  take  chu^  of  hospitals,  into  which  they 
bind  themselves  to  receive  at  all  times  and 


without  distinction  the  sick  end  wonnded  of 
every  creed  and  nationality.  They  have  many 
eBtablishmentB  in  most  of  the  large  cities  ot 
the  Unit«d  States. — Among  the  commnnitiea 
devoted  to  the  care  of  the  insane  are  the  "  Sis- 
ters of  the  Good  Saviom-"  at  Caen  in  Nor- 
mandy. The  community  was  founded  in  1T20 
by  two  poor  girts,  who- taught  little  outcast 
children,  visited  the  poor,  nnrsed  the  sick,  and 
in  1780  opened  asylums  for  homeless  children, 
female  penitents,  and  insane  peraons.  They 
were  BuppressedinIT89,bnt  continued  to  labor 
among  the  needy  till  May  23,  1805,  when  15 
sisters  once  more  met  in  community  under 
Abbfi  Jamet,  their  former  chaplain.  In  1617 
and  1618  they  were  first  charged  by  govern- 
ment with  the  care  of  insane  women,  and  soon 
afterward  with  that  of  insane  men.  Besides, 
Abb4  Jamet  having  invented  a  new  method  of 
instruction  for  deaf  and  dumb  orphans,  his 
school  gradually  became  a  normal  school  to 
which  pupil  teachers  ot  the  deaf  and  dumb 
resort  from  France,  Belgium,  and  the  British 
isles.  In  1674  the  mother  honse  at  Caen  num- 
bered 800  sisters  and  upward  of  1,000  insane 
LtieDte.  There  are  three  associated  estab- 
hments  of  equal  importance  at  Albi,  Pont- 
I'Abb^,  and  Bmconrt,  In  Canada,  the  care  of 
the  insane  at  Quebeo  devolved  on  the  sisters  of 
the  genera]  hospital  till  1844;  and  the  eistersof 
Providence  fonnded  at  MontresI  in  1628,  and 
canonically  approved  in  1844,  have  charge  of 
the  insane  asylnm  neu-  that  city.  II.  Prdes- 
tanL  In  the  cbnrch  of  England  several  com- 
munities of  charitable  women  have  been  organ- 
ized in  the  present  century.  A  community  of 
"  SiBt«rB  of  Mercy  "  was  founded  at  Devonport 
about  1645  by  Miss  Lydia  Sellon,  who  began 
with  the  establishment  of  industrial,  infant, 
and  ragged  schools.  Several  ladiee  joined  her 
in  her  work,  and  they  took  a  house  and  formed 
a  community  under  Miss  Sellon,  at  first  subject 
to  the  visitorial  control  of  the  bishop  ot  Es- 
eter.  The  society  was  composed  of  three  or^ 
ders,  viz. ;  those  living  in  community,  working 
among  the  poor,  and  leading  an  active  labori- 
ous life;  those  who  were  unable  to  undertake 
this  work,  but  who  wished  to  live  a  calm  life, 
engaged  in  prayer,  reading,  and  quiet  occn- 

fiations ;  and  married  and  single  women  who 
ived  in  the  world,  bet  maintained  a  certain 
connection  with  the  community,  and  assisted 
its  work  in  various  ways.  The  sisters  were 
bound  by  no  vows  except  a  promise  of  obe- 
dience to  their  superior.  They  were  free  to 
abandon  their  vocation  at  will,  but  while  con- 
nected with  it  adopted  a  peculiar  garb,  and 
shared  their  property  in  common.  The  sisters 
also  undertook  the  entire  charge  and  support 
of  a  large  number  of  orphan  children.  At  East 
Grinstead  a  sisterhood  was  founded  in  1855  by 
the  Rev.  Dr.  John  Mason  Neale,  with  the  ob- 
ject of  nursing  the  sick,  poor  and  rich,  in  their 
own  homes,  and  in  hospitals  or  infirmaries, 
in  tows  or  country.  In  1874  the  society  had 
branch  houses  in  London,  Aberdeen,  Wigan, 
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and  Frome-Selwood. — The  parent  hoose  of 
the  "SUterbood  of  St.  John  the  Baptist"  was 
fonnded  it  Olewer  la  1S49.  The  siBters  have 
there  a  hoase  of  mercy,  St.  John's  orphanage, 
St.  Andrew's  oouTalesoent  hospital,  SL  Ad- 
dreir's  eollege  for  acoommodating  women  re- 
covering from  illQess  or  requiring  change  of  air 
and  Douriahing  food,  and  St.  Stephen's  mission, 
embracing  an  upper  class  boarding  school,  a 
middle  class  sehool  for  girls  and  bojs,  and  an 
infant  school.  The  sisterhood  has  establiahed 
branohea  at  London.  Oxford,  Torqna;,  Gloa- 
oester,  and  other  places.  This  organization 
embraces:  1,  choir  and  la;  sisters  living  in 
communitj ;  2,  a  second  order  formed  in  1B60 
of  ladies  who  enter  on  the  sisters'  life  for  pe- 
riods of  three  years  at  a  time,  to  be  renewed 
oontinuonsly  at  their  own  desire  and  with  the 
consent  of  ijie  aisters ;  3,  assoolates,  who  live  in 
their  own  houses  and  give  such  assistance  to 
the  work  as  their  ciroomstances  may  permit. 
The  »  Sisterhood  of  8t.  Mary,"  Wangate,  was 
established  in  ISfiO,  and  has  branches  at  Bed- 
minster,  Plymonth,  and  other  places.  The 
"  Sisterhood  of  St.  Uary  the  Virgin  "  estab- 
lished its  parent  house  at  Wymering  in  1SS9. 
The  society  couaiats  o(  sisters  o(  charity,  who, 
being  resident  and  nnder  a  religious  rule,  con- 
stitute the  siaterhood,  and  ladies  of  charity  or 
associates,  who  undertake  to  promote  the  in- 
terests of  the  society  in  their  several  spheres  of 
private  life.  The  sisterhood  has  established 
branches  at  Manchester  and  Aldershott,  The 
"  Sisterhood  of  St.  Thomas  the  Martyr,"  which 
has  its  parent  house  at  Oxford,  has  branches  at 
Liverpool  and  Plymouth.  The  society  of  the 
"  Sisters  of  the  Poor,"  founded  In  1851,  has  its 
parent  house  in  London  and  branches  at  Edin- 
bargh,  Clifton,  Eaatbonme,  and  West  Chester. 
— In  the  Protestant  Episcopal  ohuroh  of  the 
United  States,  an  organization  of  women  for 
voluntary  service  as  nurses  in  hospitals,  infir- 
maries, &o.,  called  "  Sistera  of  the  Holy  Com- 
munion," was  founded  in  1846  by  the  exertions 
of  the  Rov.  W.  A.  Mohlenberg,  D.  D..  in  con- 
nection with  the  Protestant  Epissopal  ohuroh 
of  the  Holy  Communion  in  New  York.  The; 
are  bound  by  no  vows,  and  though  it  is  desira- 
ble that  they  should  remain  in  their  work  for 
life,  tbey  are  free  to  leave  whenever  they  are 
so  minded.  They  are  usually  received  between 
the  ages  of  26  and  40  years;  if  under  25,  the 
written  consent  of  parents  or  gnardians  must 
be  obtained.  Candidates  for  the  sisterhood 
are  required  to  spend  one  year  of  probation  be- 
fore entering  upon  their  vocation.  They  have 
no  marked  uniform,  thongh  the  dress  is  gen- 
erally black,  with  a  white  mnslin  collar  and 
head  dress.  The  sisters  managed  for  several 
years  the  infirmary  of  the  Holy  Communion, 
and  since  135S  have  had  charge  of  St.  Lnke's 
hospital,  New  York,  nnder  Dr,  Mahlenberg's 
superintend  en  c«.    (See  BEAOONEse.) 

SlSroVl,  or  SkMav,  a  fortified  town  of  Bul- 
garia, on  a  height  overlooking  the  right  bank 
of  the  Dannbe,  which  is  here  navigable  for 
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vessels  of  500  tons,  8G  m.  W.  8.  W.  of  Ruftchttk 
and  28  m.  E.  by  S.  of  Nieopoli;  pop.  about 
le.OOO.  It  is  defended  by  a  citadel  or  oas- 
tle,  now  much  dilapidated.  The  honsea  are 
ill  built,  but  the  mosques  are  of  considerable 
beautf.  A  treaty  of  peace  between  Turkey 
and  Austria  was  concluded  here  Aug.  4,  1791. 

SKTPBUS,  in  Greek  mythology,  son  of  .folna 
and  Enarete,  and  married  to  Herope,  by  whom 
he  became  the  father  of  Glancas  and  others. 
Some  later  accounts  make  him  the  son  of  An- 
tolycus  and  the  father  of  Ulysaea.  To  him  are 
attributed  the  foundation  of  Corinth  (Ephyra) 
and  the  establishment  of  the  Isthmian  games. 
He  and  his  family  were  considered  the  most 
deceitful  of  men,  and  he  was  punished  in  the 
lower  world  by  being  set  to  the  task  of  rolling 
a  huge  marble  block  np  hill,  which  as  soon  as 
it  reached  the  top  always  rolled  back  again. 
The  crimes  which  induced  this  penalty  are,  ac- 
cording to  diSerent  legends,  tl^t  he  betrayed 
the  plans  of  the  gods,  killed  travellers,  and  re- 
vealed the  abduction  of  .^Esina  by  Jcpiter. 

BTTKl.    See  Aluka,  vol.  i.,  p.  239. 

SIfl.    Bee  Ihdia,  Rauaiotis  ov. 

8ITi8>  L  A  vilayet  of  Turkey,  in  Asia  Minor, 
bounded  N.  by  Trebizond,  E.  by  Trebtzond, 
Erzernm,  and  Diarbekir,  S.  by  Marash,  Adana, 
and  Konieb,  and  W.  by  Angora  and  £aata- 
muni ;  area,  about  25,000  sq.  m. ;  pop.  esti- 
mated at  about  600,000.  The  most  important 
town,  besides  the  capital,  is  Tokat,  and  its  prin- 
cipal seaport  is  Samson,  It  is  traversed  by 
several  branches  of  the  Anti-Taurus  mountaina. 
It  is  drained  by  the  Xizil  Irmak  (anc.  Baly*\ 
the  Yesbil  Irmak  (/ru),  and  their  aJBuenta,  and 
several  smaller  streams  which  flow  into  the 
Euphrates.  Among  the  minerals  are  iron,  cop- 
per, lead,  alabaster,  marble,  slate,  and  especial- 
ly salt.  Most  of  the  soil  is  exoeeidingly  fertile, 
but  not  thoroughly  cultivated.  The  pastures 
are  extensive.  In  ancient  times  the  province 
formed  parts  of  Pontns  and  Cappadocia.  IL 
A  city  (anc  Sebaitia),  capital  of  the  pr'or- 
inoe,  in  an  exten^ve  plain  on  the  Kizil  Irmak, 
440m.  E.  S.  E.  of  Constantinople;  pop.  abont 
25,000.  The  town  is  defended  by  two  old 
castles,  and  contains  fine  mosques  and  many 
rains.  Access  from  the  Black  aea  is  easy,  and 
the  trade  is  active  in  the  large  bazaars. 

StVOU,  EtmcU  Gaalla,  an  Italian  violinist, 
bom  in  Genoa,  June  6,  1817.  At  the  age  of 
four  years  he  was  able  to  perform  whatever  he 
heard  bis  sisters  play  or  sing.  He  received 
lessons  suocesaively  from  Reatano,  Dellepiane, 
Costa,  and  Paganini,  but  meddled  hie  playing 
chiefly  upon  that  of  the  last  named.  His  flrat 
concerts  were  given  at  Paris  and  in  England 
when  he  was  but  ten  years  old.  He  then  stn- 
died  counterpoint  for  eight  years  nnder  Ser- 
ra,  and  afterward  gave  concerts  throughout 
Europe.  In  1S46  he  virited  the  United  States 
in  company]  with  the  pianist  Herz,  and  went 
also  to  Mexico  and  South  America.  Next  en- 
gaging in  a  mercantile  enterprise  in  Italy,  he 
lost  all  his  earnings  and  was  obliged  to  reanmv 
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his  artistio  career.  He  lias  composed  a  num- 
ber of  concertos,  fantaaiss,  and  other  pieces. 

SIWiH  (anc.  Ammen  or  Ammonivm),  an 
oada  in  M.  W.  £g7pt,  near  the  boondary  ot 
the  dispated  territor;  between  Egypt  and  Tri- 
poli, abont  380  m.  W.  S.  W.  of  Cairo,  and 
abont  160  m,  from  the  ooaat  of  the  Uediter- 
ranean  eea;  pop.  abont  8,000.  It  consiBta  of 
aeveral  detached  trscts,  the  principal  of  which 
is  about  8  m.  long  and  8  m.  broad.  Its  surface 
is  nndolating,  rising  on  the  north  into  high 
limestone  hills.  There  are  numeroos  ponds 
and  springs,  salt  and  fresh.  The  soil  of  the  E. 
part  is  eioeedingly  fertile,  its  chief  prodnct 
l»eing  dates.  The  climate  is  delightful.  The 
ioliabitmtB  are  Berbers  and  negroes,  all  Mo- 
hammedans, governed  by  sheikhs  or  elders, 
some  of  whom  hold  office  for  life,  others  for 
ten  jeors.  The  people  nnderstuid  Arabic, 
bnt  have  a  mixed  idiom  of  their  own.  Their 
principal  town,  Siwab  (according  to  Roblfa, 
who  last  visited  it  in  Februarj,  1874,  in  lat. 
S»°  13'  N.,  Ion.  25'  80'  E.),  is  defended  by  a 
dtadel  on  a  rock,  and  bj  strong  walls.  The 
streets  are  irregular,  narrow,  and  dark.  It  is 
divided  into  an  upper  and  a  lower  town.  No 
stranger  is  admitted  to  the  former,  nor  are  na- 
tive bachelors  permitted  to  live  there.  About 
S  m.  8.  E.  of  the  town  are  the  mins  of  the 
ancient  temple  of  Japiter  Ammon,  now  called 
Om  Baydah,  sculptures  of  Ammon,  with  the 
attribntes  of  the  ram-headed  goat,  being  among 
the  remains.  Near  the  temple  is  what  is  sap- 
poaed  to  be  the  foontain  of  the  snn,  a  pool  BO 
ft.  long  and  66  It.  wide,  formed  hy  springs, 
whose  water  appears  to  be  warmer  bj  night 
than  by  day,  and  is  heavier  than  that  of  the 
Nile.  In  the  vicinity  are  other  mins  and  in- 
scriptions of  Greek,  Boman,  and  Goman-Egyp- 
tiao  character.  In  the  W.  part  of  the  oasis 
is  a  lake,  called  Birket  Arashiah,  containing 
an  island  from  which  strangers  were  til!  late- 
ly exelnded. — In  ancient  times  this  oasis  wai 
celebrated  as  the  seat  of  the  oracle  of  Am- 
mon. Berides  the  temple,  with  its  images  of 
Jupiter  Ammon  set  in  precious  stones,  it  con- 
tained a  royal  castle  sarroutided  by  three  walls, 
and  a  remarkable  spring  sailed  the  "  fountain 
of  the  sun,"  the  water  of  which  was  <jnite 
cold  at  noon  and  boiling  hot  at  tnidmght. 
Conibytes  made  an  unsncoessful  attempt  to 
take  the  temple.  In  381  B.  C.  Alexander  the 
Great  marched  through  the  desert  to  visit  it, 
and  the  priest  addressed  him  as  the  son  of 
the  god.  The  emperor  Justinian  built  here  a 
Christian  ehuroh. — Bee  Beiie  «u  d«m  Tempet 
d«t  Jupiter  Ammon  und  naeh  Oherdgyptaa,  by 
Minntoli  (Berlin,  18S4);  "Adventures  in  the 
Libyan  Desert,"  by  Bayle  Saint  John  (Lon- 
don, 1840) ;  and  Da*  Oraiel  tmd  die  Oate  de* 
Ammm,  by  Parthey  (Berlin,  1862). 

Sn  SlinoSS,    S»e  Iroquois. 

m  nnonC  BAPIBIS,  a  smslt  religions 
sect  which  first  appeared  in  this  country  as  a 
separate  orgaafzatioii  in  Bhode  Island  in  1680. 
Ibeir  cbordi  polity  and  views  (w  bapliuD  are 


the  same  as  those  of  the  Baptists.  In  doctrine 
they  are  Arminian.  They  oppose  the  pay- 
ment of  any  regnlar  salary  to  their  preachers, 
and  hare  never  connected  themselves  with 
any  missionary  efforts,  or  benevolent  or  re- 
formatory societies.  They  hold  as  their  dis- 
tinguishing doctrines  the  six  principles  laid 
down  in  lleb.  vi.  1,  2,  viz. :  repentance  from 
dead  works;  faith  toward  God;  the  doctrine 
of  baptiims,  of  which  they  distinguish  four 
kinds,  viz. ;  John's  baptism,  the  baptism  of 
the  Holy  Ghost  on  the  day  of  Pentecost,  the 
baptism  of  Christ's  suSeringa,  and  apostolio  or 
Christian  baptism,  which  alone  remains  since 
the  resurrection  of  Christ;  laying  on  of  hands, 
which  they  regard  aa  equally  necessary  with 
baptism;  the  resurrection  of  the  dead;  and 
eternal  judgment.  In  18T4  they  had  20  church- 
es, IS  ord^ned  ministers,  and  S,000  members, 
mainly  in  Rhode  Island. 

SmtB,  the  name  of  five  popes,  of  whom 
the  following  are  the  most  important.  L  SU* 
ha  IV.  (FsisoKaco  d'Albiscou  dell^  Ro- 
VKBx),  born  at  Celle,  near  Savons,  July  91, 
1414,  died  in  Borne,  Aug.  18,  1484.  He  was 
a  Franciscan  monk  and  a  prot^g^  of  Cardinal 
Bessorion,  tanght  philosophy  and  theology  in 
the  principal  schools  of  Italy,  and  was  chosen 
general  of  his  order  in  1464.  He  was  created 
cardinal  Sept.  18,  1467,  and  was  elected  pope 
Aug.  fl,  1471.  The  efforts  which  he  immedi- 
Bteiy  made  to  reform  the  religious  orders  and 
general  church  discipline  were  thwarted  by 
his  endeavor  to  unite  all  Christian  princes  in 
a  crusade  against  the  Turks,  for  which  pur- 
pose he  vainly  tried  to  reconcile  Louis  XI.  of 
France  and  Dnke  Charles  the  Bold  of  Burgun- 
dy. He  levied  tithes  on  all  church  property  in 
Christendom  to  equip  a  fleet,  which,  with  cou- 
tinsents  from  Venice  and  Naples,  only  succeed- 
ed lu  capturing  Smyrna,  Louis  XI.  promised 
assistance  in  retnrn  for  on  extension  of  the 
royal  power  over  beneSces  and  all  church  rev- 
enues, and  the  abolition  of  ecclesiastical  courts 
and  immunities ;  bnt  on  these  points  Siitus  re- 
fused to  yield.  He  has  been  justly  reproached, 
however,  with  a  too  great  facility  in  granting 
favors,  and  an  excessive  nepotism.  To  secure 
the  co>6peration  of  the  Spanish  and  Austrian 
princes  against  the  Turks,  he  sanctioned  the 
nomination  to  the  see  of  Baragosaa  of  a  child 
six  years  old,  an  illeptimaie  son  o(  the  house 
of  Aragon;  and  he  rused  successively  to  the 
cardinalate  five  of  bis  own  nephews.  Two  of 
these  cardinals,  Biario  and  San  Giorgio,  were 
implicated  in  the  conspiracy  of  the  Pazzi  in 
1478,  which  caused  the  pope  to  be  solemnly 
arraigned  by  the  Florentine  clergy  aa  privy  to 
the  intended  murder  of  Lorenzo  de'  Medici  and 
the  death  of  his  brother  Giuliano.  The  Flor- 
entine magistrates  having  hanged  Archbishop 
Salviati  of  Pisa,  one  of  Uie  conspirators,  they 
were  eioommnnicated,  and  the  city  was  laid 
ander  interdict.  The  republic  was  sustained 
by  France,  Venice,  and  the  dnke  of  Milan ;  the 
other  Italian  sover^gns  sided  with  the  pope. 
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with  Eroole  d'Este,  dnko  of  FerrRra,  whom  he 
wished  to  diBpoaaess  in  favor  of  odo  of  bis  own 
nophewB.  He  wu  backed  b;  the  Tenetians; 
bat  tbe  dnlce  of  Ferrara  being  aapported  b^  the 
king  of  Naples  and  the  emperor,  Biitne  was 
for^  to  yield  in  14M.  Donng  the»e  tronbles 
the  Parks  besieged  Rhodea  and  ravaged  the 
Bonthern  ooaBt  of  Italy,  capturing  the  city  of 
Otranto  and  maaaacring  12,000  of  the  inhabi- 
tants. The  pope  onoe  more  attempted  in  vain 
to  organize  a  crusade,  but  sncoeeded  in  driving 
off  the  invaders.  Among  the  other  acta  of  hia 
pontifloata  were  the  oonfirmation  of  the  reli- 
gions order  of  Uinims,  Uay  23,  14T4 ;  the  boll 
sanctioning  the  Spanish  inquisition,  1478 ;  the 
oanonizationof  St.  Bonaveotura,  April  14, 1468 ; 
the  coDstrnotion,  among  many  other  splendid 
pablio  works,  of  the  Sistine  chapel  in  the  Vati' 
can ;  large  additions  to  the  Vatican  library ;  and 
tbe  sending  of  the  first  misBionaries  to  the  Cana- 
ry islanda.  The  Ragala  Canetllarim  Ronana 
are  attribated  to  this  pope.  He  also  left  several 
Latin  treatiaes,  among  which  are  D»  Sanguine 
CArUti  (fol.,  Rome,  1478),  Zh  Patmtia  Dei 
(fo).),  and  sareral  letters.  II.  Stetv  T.  (Fbuob 
P18RBTT1),  horn  at  Orotte-a-Mare,  near  jfontal- 
to,  Deo.  IG,  1521,  died  in  Rome,  Aug.  27,  ISM). 
He  was  a  Francisoan,  and  distingniahed  him- 
aelf  aa  a  lecturer  on  eodeBiastioal  law  at  Ri- 
mini in  1G44  and  Biena  in  1646,  as  a  popular 
preacher,  and  as  an  author  by  works  on  mysti- 
oal  theology  and  on  the  philosophy  of  Aristotle. 
In  1657  he  became  inquisitor  general  at  Venice, 
and  in  1670  ha  was  created  oardin^  when  he 
assumed  the  name  Montalto.  He  was  elected 
pope  by  an  almost  nnanimoaa  vote,  April  24, 
1685.  Both  as  pope  and  as  secular  prince  he 
was  distinguished  for  prudence,  severity,  and 
energy.  He  destroyed  the  power  of  the  ban- 
ditti and  restored  order  and  safety  through- 
oat  his  territory,  administered  law  with  the  ut- 
most impartiality  and  with  an  appalling  rigor, 
built  a  great  aqaeduct,  enlarged  the  library  of 
the  Vatican,  and  in  many  other  ways  encour- 
aged indaatry.  He  filed  the  number  of  cardi- 
nals at  70,  required  the  Oatholio  bishops  of  all 
oonntries  to  visit  Borne  at  certain  intervals, 
and  reorganized  tbe  entire  administration  of 
ecclesiastical  affairs  by  the  appointment  of  16 
oongrogations  of  oardinab  and  other  officers. 
He  founded  a  new  nnifersity  at  Fermo,  and 
new  colleges  at  Rome  and  Bologna.  From  the 
printing  press  of  the  Vatican  he  pnbliabed  the 
revised  edition  of  the  Vulgate,  which  had  been 
ordered  by  the  council  of  Trent  He  avoided 
war  with  the  Christian  princes  as  much  aa 

S>ssible,  though  he  enconraged  and  supported 
enry  III.  againat  the  Huguenota,  Fbilip  H. 
against  England,  and  Archduke  Uazimllian 
when  he  was  a  candidate  for  tbe  crown  of 
Poland.  He  burled  his  anathemas  o^inst  the 
yonng  king  of  Navarre,  and  against  Elizabeth 
of  England  for  putting  to  death  Mary  Stuart ; 
and  be  anrnmonM  Henry  III.  to  Rome  for  or- 
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dering  tbe  aaaaa^ation  of  tbe  duke  of  Guise. 
He  left  a  vast  treasure  tn  the  castle  of  Sant' 
Angelo,  to  be  naed  by  bis  Buoceaaora  only  in 
circumstances  strictiy  defined.  His  biography 
by  Leti  {Vita  di  8i*U>  V.,  Lausanne,  1668)  is 
considered  untrustworthy,  and  that  by  Tem]>esti 
{.Storia  deUa  vita  e  gute  di  SUto  V.,  Borne, 
1754)  too  partisan.— See  J.  A.  von  HAbner, 
Sixte  Quint-i  la  tie  et  nm  HMe  (3  vols.,  Paris, 
1871 ;  English  translation  by  Jemingham,  Lon- 
don,  1873 ;  German,  3  vols.,  Leipsic  1874). 
RACK  ("the  crooked  atrait  of  Ska- 
arm  of  the  North  sea  or  German 


ing  the  Cattegat  with  the  North  s 
tends  from  N.  £.  to  8.  W. ;  length  about  ISO 
m.,  breadth  nearly  80  m.  It  is  much  deeper 
on  the  Norwegian  than  on  the  Daniah  coast, 
ranging  on  the  former  from  160  to  200  fath- 
oms, and  on  the  latter  from  80  to  40.  It  is 
Bubjeot  to  severe  storms.  Tbe  harbors  are  all 
on  the  Norwepan  ooast. 

SKJMAini,  a  S.  county  of  Washington  terri- 
tory, bordering  on  Oregon,  bonnded  S.  by  Co- 
Inmbia  river  and  drained  by  several  Btreams; 
area,  1,800  sq.  m. ;  pop.  in  1870,  133.  The 
surface  is  generally  moontainous,  with  fertile 
valleys.  The  Cascade  mountains  traverse  it 
from  N.  to  8.  Mt  St  Helens,  in  the  N.  ff. 
part,  is  9,7B0  ft  high.    Capita],  Casoades. 

SK11E  (Dutch,  lehaaU),  a  Bhoe  or  sandal 
with  a  steel  runner  for  travelling  over  ice.  It 
probably  originated  in  Scandinavia.  The  ear- 
liest skates  were  made  of  bone,  fastened  to 
tbe  foot  with  cords.  Such  skates  have  been 
discovered  in  England,  Holland,  Sweden,  and 
Iceland,  and  there  are  accounts  of  thrir  use  in 
London  in  the  time  of  Henry  II.  The  intro- 
duction of  iron  skates  was  doubtless  dae  to 
the  Dutch,  who  for  an  unknown  period  have 
used  them  for  travel  on  tbelr  canals  and  rivers. 
The  best  facilities  for  skating  ere  afforded  by 
the  countries  of  N.  W.  Europe,  where  the  ice 
is  little  covered  with  snow ;  but  as  a  pastime 
it  has  become  widely  popnlar,  and  is  practised 
with  great  skill  by  botn  men  and  women.  The 
form  of  the  slute  has  been  much  improved. 
Until  within  a  few  years  it  was  a  block  of 
wood  with  a  runner  or  keel  of  iron  or  steel 
abont  an  ei^th  of  an  inch  thick,  channelled 
at  the  bottom  so  that  two  sharp  edges  cut  into 
the  ice,  ending  in  a  sharp  uigle  at  the  heel, 
and  turning  up  at  the  toe.  It  was  secured  to 
the  foot  by  a  peg  or  screw  entering  the  heel 
of  tbe  boot,  and  by  straps  passing  through  the 
block,  crossing  the  front  part  of  the  foot,  and 
connecting  with  a  broad  strap  around  the  heeL 
In  improved  skates  the  runner  is  of  steel, 
thicker,  and  flat  instesd  of  channelled  at  the 
bottom,  tbe  catting  edge  forming  a  little  less 
than  a  right  angle.  It  is  generally  curved 
slightly  from  front  to  back,  and  rounded  np 
at  both  heel  and  toe.  There  have  been  many 
changes  in  the  form  of  the  body  of  the  skate 
and  the  fastenings,  the  atrapa  aometimes  giv- 
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b>f  place  to  irhst  is  almost  a  complete  shoe, 
while  one  of  the  fftvorite  Bkates  is  made  wholly 
of  iroD  or  steel,  without  straps,  and  faateaeil 
to  the  hoot  b  J  metal  olamps.  Motion  on  skates 
ia  verj  r^tid.  It  ia  said  that  the  FrieslauderB 
will  go  for  a  long  time  at  the  rate  of  IB  m. 
■n  hoar,  and  for  short  distances  this  rate  baa 
been  greatly  exceeded. — "Parlor"  sltatea,  hav- 
ing in  pla^e  of  runners  rollers  of  wood,  metal, 
papier  machS,  or  India  mbber,  arranged  in  a 
lice,  or  like  the  wheels  of  a  carriage,  are  nsed 
OD  floors  and  pavements.  With  tliese  skates 
experts  can  execute  the  omiUnarj  corves,  and 
even  manj  intricate  flgares. 

8U1C,afUh.    See  Bat. 

BKEIT,  WaMw  VHaH,  an  English  philologist, 
born  in  London,  Nov.  21,  1B36.  He  gradu- 
ated at  Christ's  college,  Cambridge,  in  1866, 
became  a  fellow  there  in  1860,  niathematioal 
lecturer  in  1664,  and  afterward  English  lec- 
turer. In  187S  he  helped  to  found  the  English 
dialect  society,  and  he  has  edited  most  of  its 
poblieationB.  Besides  continuing  for  the  Cam- 
brid^  press  the  Aoglo-Saxon  Gospels  be^n 
hj  3.  M.  Kemble,  and  editing  several  pnblioa- 
tions  for  the  Oxford  pre»s,  the  philological 
society,  and  the  early  English  text  society, 
be  has  pabiished  "  Tlie  Songs  and  Ballads  of 
Uhland,"  translated  from  the  German  (1654) ; 
"A  Taleof  Ladlow  Castle" (1896);  "A  Mmso- 
Gothio  Glossary  "  (1868) ;  "Iland  list  of  some 
Oognatfl  Words  in  English,  Latin,  and  Greek" 
(18TI);  "Qneations  for  Examination  in  English 
Literature"  (1878);  "The  Gospels  of  St  Mark 
and  St.  Lnke,  in  Anglo-Saxon  and  Northnm- 


Vsaoaoripta"  (3  vols.,  16TG);  and  "I'lntarch- 
Shakespeare,"  blograpliieB  (vol.  i.,  187B). 

SEQiEntN  (Or.,  a  dried  body,  from  mM- 
Jjni,  to  desiccate),  the  bony  and  cartilagiaous 
framework  of  animals,  and  the  ligneous  stmo- 
tore  of  the  leaves  of  plants.  In  the  higher 
aoimala  the  skeleton  is  internal  (endo-skele- 
ton) ;  in  many  of  the  tower  it  is  external  (exo- 
skeleton).  When  the  bones  are  joined  by  nat- 
ural ligunents,  they  form  a  natnral  skeleton ; 
when  they  are  joined  by  wires  and  straps,  the 
■keleton  is  said  to  be  fu^ficial.  The  stadj  of 
the  skeletons  of  different  animals  belongs  to  the 
eubfect  of  comparative  anatomy;  the  hnman 
akeleton  only  will  be  described  here.  Bones 
may  be  classified  as  long,  round,  flat,  and  short. 
(See  BoNB.)  The  hnman  skeleton  consists  of 
SOS  bones,  eidosive  of  the  teeth,  which  are  in 
reality  pwla  of  the  digestive  apparatna,  and 
are  developed  from  tlie  mucous  membrane. 
For  convenience  the  skeleton  may  be  divided 
into  four  regions :  1,  the  sknll ;  2,  the  trunk ; 
S,  the  upper  extremities ;  4,  the  lower  extrem- 
ities. The  skull  contuns  BO  bones,  in  three 
divisions,  cranium,  ears,  and  face.  There  are 
8  cranial  bones,  viz. :  1  frontal,  2  parietal,  2 
tempor^  1  occipital,  1  sphenoid,  and  1  eth- 
moid. The  frontal  bone  forma  the  forehead, 
npper  part  of  the  eye  so^etsj  and  front  part 
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of  the  floor  of  the  cranial  cavity.  Just  above 
the  inner  angles  of  the  eyebrows  are  two 
msrked  prominences  called  the  superciliary 
ridges,  at  which  points  the  two  tables  of  the 
bone  separate  considerably,  enclosing  cavities 
called  the  frontal  sinnses  which  communicate 
with  the  sasat  passages.  The  parietal  bones, 
occupying  the  upper  part  and  sides  of  the  sknlL 
are  separated  from  each  other  by  the  sagittal 
BDtare,  and  from  the  frontal  bone  by  the  coro- 
nal SQture.  A  curved  ridge  traverses  both 
frontal  and  parietal  hones  at  each  side,  which 
marks  the  ori^  of  the  fibres  of  the  temporal 
muscle,  lying  in  a  depression  tiehind  and  below 
the  ridge,  called  the  temporal  fosan.  The 
temper^  bones,  situated  at  the  sides  and  base 
of  the  skull,  conrist  each  of  three  portions :  an 
upright  or  squamous  portion,  a  posterior  or 
mastoid  portion,  end  an  internal  or  petrous 
portion.  The  upright  portion  articulates  with 
the  parietal  bone  by  the  squamous  suture.  The 
mastoid  portion  has  a  projection,  felt  behind 
the  ear,  called  the  mastoid  process,  which  has 
a  cellular  structore,  communicating  with  the 
middle  ear  or  tympanum;  the  cells  are  not 
developed  till  after  puberty.  The  petrous 
(hard,  stony)  portion  is  in  the  form  of  a  trian- 
gular pyramid,  and  lies  upon  one  of  its  sides 
in  the  base  of  the  skull,  its  apex  pointing  for- 
ward and  inward.  One  of  the  openings  into  it, 
the  internal  auditory  canal,  transmits  the  audi- 
tory and  facial  nerves,  and  it  also  contains  the 
tympanum.  The  temporal  bones  are  pierced  ex- 
ternally by  the  external  auditory  canal,  which 
transmits  the  sonorous  pulsations  to  the  mem- 
brane of  the  tympanum.  The  under  surface 
of  tie  bone  articulates  with  the  lower  jaw 
bone  to  form  the  joint,  Jast  in  front  of  this, 
and  a  little  above,  a  process  called  the  zygo- 
matic springe  forward  to  meet  another  of  Qie 
same  name  tVom  the  cheek  bone,  forming  a 
horizontal  arch',  the  zygomatic,  under  which 
the  tendon  of  the  temporal  muscle  passes. 
The  occipital  bone  consists  of  an  upright  and 
a  basilar  portion ;  the  latter  contains  a  larg« 
orifice,  the  foramen  magnum,  through  which 
the  brain  connects  with  the  spinal  cord.  On 
each  side  of  the  foramen  magnnm  there  is  a 
condyle  having  an  articular  surface  which  rests 
upon  a  corresponding  condyle  of  the  atlas,  the 
upper  bone  of  the  vertebrtd  column.  The  ba- 
silar portion  articulates  in  front  with  the  body 
of  the  sphenoid  bone,  fig.  4,  which  in  turn 
articulates  with  the  ethmoid,  fig.  6,  the  latter 
being  situated  at  the  root  of  the  nose  and  held 
in  position  by  the  frontal  and  several  bones  of 
the  face.  There  are  8  ear  bones,  4  in  each  ear, 
situated  in  the  tympanum;  they  are  described 
in  the  article  Eab.  The  14  bones  of  the  face 
are  2  nasal,  2  upper  jaw  or  superior  maxillary, 
3  lachrymal,  2  cheek  or  malar  bones,  2  palate 
bones,  2  inferior  turbinated  (in  the  nose),  1 
vomer  (septum  of  the  nose),  and  1  lower  jaw, 
or  inferior  maxillary  bone.  (See  illustrations.) 
Each  upper  jaw  tione  contains  a  large  cavity 
called  Uie  moiillaij  antrum,  which  communi- 


byCoogle 


1.  Lut  tmnbu-nrMbr*.   jl.  gumm.    n.  IllDm.    (SecPiLTn.)    14.  H 

f  ...  J J..1.     ~i   ».j,_. .  on  .^  i„j  .  D.<  ...  . . j^     •!.  uia*;  )«.  m  01 

lirli  hnn.!    fW    Itn  ..„.,, ,  „ 

I.  Pitcllt  or 


ns.  1.— Fimt  TIffir  of  SkaMoB.    1.  Frontal  banB.    1.  Pvlftnl.    S.  TelDpnnl;  4,  Ita  nuMd  maetm.    S.  Uilir  srcbMk 

boo*,  ft  Upper  muUlWT.  T.  Orbit  of  the  fve.  B.  Lotu- mulllUT;  B,  Iti  runni.  IS-^'hcoarloU  TorUtitB.  IS. 
CkTidB.     It.  BrmpulL    IB.  Bt«nium.     IB.  Ftnt  rib.     IT.  Bcvrntb  rib.    IB.  Twsinb  rib.    19.  F!nt  Jsmbu-  Tertetni 

,.    ... , t>  btad ;  bs,  1U  lower  aitnmltT. 

IT  tblKb  bmi«;  8S,  '     "      "    ~ ' 

Tlbta;  ««.  lU  luad;  41,  lu  lowm  tiUtmilj:  4S,  Idobp  hhIIboIui.'    49.  Hboli;  M,  lu'l        ,      ,  . 

fbrmln;  onur  malleolag,     U.  Tuwl  b<OM  (7).    U.  MetiUrul  bocea  (r^l.    M.  Pbiilin);u. 
la.  i.— Buck  Vlov  of  Skull.  Trunk,  ud  Left  ium.    ],  (ronUI  bono,    e  Pirleul.    S.  OcdTiltol.    4.  Temiwrii.    ^  Lowet 

IB,  S.— riKir  orHkall.    I.I,  Orbllnlpliile  of  frontilboniL  fonnlnK  moat  oT  interior  fbuv.    !.  Cribrltbrtn  plata  of  etbmold 

wlngi  ofipbanold.  V  OIItit;  proceu.  Iiiuiiedlit«&  In  IWinl  of  tbie  pnK«a  Ihrra  li  >  tnu'cna  tarroir  calM  the 
optic  RtDora,  In  nblcb  Ilea  Ibe  oommlaaim  or  «o«alD|i  of  tha  opdc  nerrea.  Thia  irmoce  urmloaUa  In  tha  optle 
fbnmlna.  4,  1,  Hi;.  4.  (See  niltij,  tdI.  111.,  pp.  I<ta,  IM.)  S.  Bella  turcic*.  npoD  wblifa  reaU  tbe  pillllSTT  RUnd, 
(Saa  Bmjiiji.  p.  191  )  9,  9.  Felrooa  porllon  of  temporal  bone.  10.  10.  Eonnil  fomoina  Ihr  aappKar  maillkry  norro, 
11.  II.  OtmI  rormnloa  for  InDrrinr  mailllarj  nar^i.  Interior  to  theae  two  holea  la  a  lar^e  allt-llke  opanbiff  nn  each 
aMe,  frl^n^  paasure  to  the  InterDal  camtlq  arterj  and  aome  importanl  pervep.  IB.  IB.  Poilerlor  Toass  of  tfaa  floor  of 
cranlDtn.  14.  Fommen  ma^um.  fer  the  iplnal  ctrd.  la,  Baallaj  proceaa  of  ocdplral  bone.  IV  1ft.  Grooved  thannel  for 
.1..1.. — I.I....     ,a„  B ,0...    1-  .T   iDteraelinillloTyniemtiii.  trmmlltinglhoaoilttorTandfliclitlLerTw, 


fbr  the  npUr 

Round  Ibmi. ,.  .. , 

mlnadnr  Id  maeculaT  or  hook^Uki 
EiUrul  ptery^cM  plltct. 


lid  Bone,  iBen  from  above,  1,  I.  Itainwtarwlnei.  S,i,  In  leaser  winei.  8.  P«ll»  Idittca.  4,4. 
Ic  nerrea,  C,  i  Bnbanoldil  flaaarea,  (br  third,  fourth,  alrth,  and  put  of  flftb  pairs  of  mnlal  nrr 
mlna.    I,  I.  Oral  fcranilnB.    S,  Part  of  bMilmrproceaaof  oorlplt»lboBa,    9,  9,  Inlamalpteiritoldi 

itdea  of  Uia  pala) 

yCoogle 


SKELETON  77 

I.  tiulnl  lundk,    &  CdbrUbRB  plita.    t.  Crlite  gilU.    B.  6^  T.  LtUnl  bih* 

._, „ , 1.    1.  Bodj.    (,  S.  Gnuter  arnm*.    8,  S.  Lmwt  oor-— 

tto,  I,— Pdmv  SaTb«  of  BUbt  Ckrpni  ud  MeUarpai.    1.  Bapluld  bona.    I.  Lmur.    t.  Ci 

Tnpedum.    i.  Tnpeuld.    I.  MJgrDum.    S.  Uadflmn.    a,  A,  a.  ((,  •.  Tb«  tlva  maUiBrpil  be 

Fio.  S.~Tutiu  nd  Mstatiniu,  (tormliii'  IiiBUp.    1.  Aitnciliu.    3.  Oi  alclL    8.  fioM-^ped 


i^  CuiMUtwm.    4.  PlBlfanD^ 


cates  with  tha  nasal  passage.  The  lachrjmal 
bones  are  small  oval  plates  situated  at  the  ia- 
ner  angles  of  the  orbits  of  the  e/ea.  The  palate 
bonea  are  aitnatad  at  the  posterior  part  of  the 
naaal  passages,  and  enter  into  the  fonaation 
of  the  roof  of  the  mouth  or  palate  and  the 


semiciroolar  portion,  haTing  an  alreolar  process 
into  which  the  lower  tee^  are  set,  and  of  a 
perpendicular  portion,  the  ramus,  divided  into 
two  branches,  one  of  which  terminates  in  the 
oondjie  to  form  the  joint,  and  the  other  is  the 
ooronoid  process,  into  which  are  inserted  the 
fibres  of  tae  temporal  mnade  and  a  portion  of 
those  of  the  masaetAr,  the  two  prinuipa!  mna- 
eles  of  tbe  jaw.  The  floor  of  the  skull  is  di- 
vided into  anterior,  middle,  and  posterior  fossra, 
tba  two  first  lodging  the  anterior  and  middle 
lobM  ot  the  cerebrum,  and  the  posterior  fossn 
lodging  tbe  cerebellum.  (See  Brain.)  The 
bones  of  the  ^ank  are  64  in  number,  viz. : 
tha  24  bones  called  rertebne,  constitoting,  with 
the  sacmm  upon  whioh  the;  rest,  the  spinal 
oolnmn,  24  ribi,  4  pelvic  bones,  1  sternum  or 
breast  bona,  and  1  tongue  bone.  The  two  hip 
bones  are  natorallj  classified  with  the  lower 
utremities,  bat  as  the;  are  joined  to  the  sa- 
onim  b;  immovable  sutures,  and  form  with  it 
>n  important  piece  of  animal  mechanism,  the 
pelvis,  thej  are  here  included  in  the  bones  of 
the  trunk.  (See  Pblvis.)  Tbe  spinal  or  ver- 
t^ral  column,  or  backbone,  forms  the  axis  of 
the  tmnk,  supporting  it  and  the  skull.  All 
of  the  vertebrts  hot  one  have  Uieir  principal 
Esatnres  in  common;  *.  «.,  thej  have  a  bod;, 
a  spinons  procesa,  a  spinal  foramen  for  trsos' 
mitting  the  spinal  cord,  and  four  articnlar 
processes,  two  saperior  and  two  inferior  for 
articulating  with  each  other.  The  spinous  pro- 
oeaaea  whioh  project  posteriori;  together  form 
the  "  spine,"  which  marks  the  coarse  of  the 

r*  ul  column.  The  uppermost  vertebra,  called 
atlas,  has  no  bod;,  but  its  place  is  occupied 
b;  8  tooth'like  process  of  the  bone  next  below, 
called  the  axis,  around  which  the  atlas  turns. 
There  ore  7  cervical,  13  dorsal,  and  6  lumbar 
vertebrm.  Tbe  seventh  cervical  is  peculiar 
from  having  a  longer  and  more  prominent 
spinons  proeeaa  than  the  Others,  which  ma; 
be  felt  at  tbe  base  of  the  neck.  Between  tha 
bodies  of  the  vertebral  are  placed  the  elastic 
interrertebral  cartilages,  which  permit  flexion 
of  the  spinal  oolnmn  and  prevent  conoossion 
of  the  spinal  cord  in  walking  and  leaping.  The 
ribfl,  21  in  nntnber,  are  long  fiat  bones  of  a 
semicircnlor  form,  and  have  an  oblique  posi- 
tion, their  posterior  extremities  being  higher 
than  their  anterior.    The  middle  part  of  the 


curve  is  also  depressed,  so  that  the  oontrao- 
tion  of  the  respirator;  muscles  expands  the 
cavit;  of  the  chcsL  There  are  T  true  and  S 
false  ribs  on  each  side,  the  true  ribs  articula- 
ting with  tbe  sternum,  white  the  false  ribs  lap 
on  to  each  other,  except  the  last  two,  whion 
are  free,  and  are  called  floating  ribs.  The 
sternum  ia  a  kind  of  breastplate,  composed  of 
three  pieces,  to  which  the  collar  bones  and  the 
ribs  are  attached.  The  tongue  bone  supports 
the  root  of  the  tongue  and  gives  attachment  to 
muscles  for  moving  it.  The  npper  extremities 
cont»n  64  bones,  82  on  each  side,  in  six  divi- 
sions: 1,  the  shoulder;  2,  the  arm;  8,  the 
forearm;  4,  the  wrist  or  carpus;  6,  the  palm 
or  metacarpus;  6,  the  fingers  or  phalanges. 
The  shoulder  conttdns  two  bones,  the  scapula 
and  clavicle.  The  scapula  is  a  flat  triangular 
bone  sitaated  at  the  upper  and  back  part  of 
the  ehast  on  each  side.  It  is  traversed  on  its 
posterior  snrfaoe  b;  a  spine  whioh  terminates 
m  the  Boromion  process,  the  prominent  point 
of  the  shoulder.  Below  the  acromion  prqcess 
ia  the  head  of  the  soapola,  containing  a  shallow 
cap  called  the  glenoid  cavit;,  which  receives 
the  head  of  tbe  arm  bone  or  humerus.  The 
OQter  extremit;  of  the  collar  bone  or  clavicle 
(Lat.  elavit,  a  ke;)  articulates  with  the  acro- 
mion process,  forming  a  kind  of  brace.  The 
acapnia  is  held  to  the  trunk  b;  powerfol  mnfr- 
olea,  which  allow  of  sufficient  motion  to  give  a 
variet;  of  positions  to  the  shoulder  joint,  llie 
arm  contains  one  bone,  the  hnmerna,  the  lower 
end  of  whioh  b;  its  expanded  articular  surface 
forms  with  the  two  bones  of  the  forearm,  the 
radius  and  ulna,  the  elboiv  joint.  The  wrist 
or  carpus  contains  B  bones  (see  fig.  6),  the 

fialm  or  metaearpQS  G,  and  the  fiDaera  or  pbe.- 
anges  14,  tbe  first  and  second  phalanx  con- 
taining S  each  and  the  third  4.  The  apparatus 
of  tbe  forearm  is  a  marvel  of  animal  mecha- 
nism. The  upper  extremit;  ot  the  nlna  forms 
with  the  articnlar  surface  of  the  humerus  a 
firm  hinge  joint,  but  the  head  of  the  radios 
forma  with  it  a  rotator;  loint  b;  which  prona- 
tion and  supination  of  tne  forearm  and  hand 
are  effected  with  grace  and  focilit;.  The  lower 
extremities  contain  60  booea,  SO  in  each  limb, 
in  ail  divieiona :  1,  the  thigh  bone  or  femur ; 
2,  the  knee  pan  or  patella;  8,  the  two  bones 
of  the  leg,  the  tibia  and  fibula;  4,  the  T  bones 
of  the  ankle  or  torsos ;  5,  the  0  bones  of  the 
metatarsus;  and  fl,  tha  14  hones  of  the  toes  or 
phalanges.  The  fomnr  is  the  longest,  largest 
and  atrongeat  bone  in  the  skeleton.  Ita  upper 
extremit;  contains  the  head,  which  fits  into 
the  socket  of  the  hip  hone,  and  the  neck,  which 

foins  the  shaft  of  the  bone  at  on  angle  of  near- 
;  45°,  the  union  being  marked  b;  two  strong 
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procesMS  called  the  greater  and  leaser  trochan- 
ters, to  which  are  attached  strong  mnsdes,  the 
ohiet  office  o(  which  is  to  rotate  the  thigh,  and 
also  to  move  it  oatward  and  inward.  Its  low- 
er extremity  is  expanded  like  that  of  the  liu- 
merus,  and  articnlates  with  the  head  of  the 
tibia,  the  principal  bone  of  the  leg.  The  tibia 
artioulates  at  its  lower  eitremitj  with  the  aa- 
tragnlua,  the  booe  oconpjing  the  summit  of  the 
arch  of  the  loot,  and  the  latter  rests  npon  the 
oalcis  or  heel  bona,  into  which  the  tendo  Achil- 
lis,  the  tendon  of  the  strong  extensor  muscles 
of  the  calf,  is  inserted. 

SKDiTON,  Jahi,  an  English  poet,  bom  prob- 
abl;  in  Norfolk  about  1460,  died  ia  Westmin- 
ster, Jane  21,  1G29.  He  grsdnated  at  Gam- 
bridge,  entered  holj  orders,  was  tator  to  the 
duke  of  York,  afterward  Henry  VIII.,  became 
rector  of  Diss  and  corate  of  Trotnpington  in 
1B04,  and  was  appointed  orator  rfgiu*  to  Ilonry 
VIII,  Anthony  k  Wood  deemed  him  "  fitter 
tor  the  stage  than  for  the  pew  or  pulpit."  He 
concealed  the  fact  of  his  marriage,  and  was  ao- 
ooaed  of  keeping  a  concubine,  and  suspended 
by  the  bishop  of  Norwich.  Among  his  writings 
are  the  drama  "  Magnyfycence,"  "  The  Bowge 
of  Oourte,"  "Oollyn  Clont,"  and  a  dirge  on 
"Phyllyp  Sparowe."  The  best  edition  of  his 
works  is  by  the  Rev.  Alexander  Dyce,  with  an 
account  of  his  lite  C2  vols.,  London,  1843). 

SKEItKIVOBE.  See  LiaBTROUBB,  vol.  x.,  p. 
400. 

SEIDDiWj  a  monntain  near  the  centre  of 
Onmberland,  England,  S,023  ft.  in  height.  It 
has  the  lake  of  Bassenthwaite  Water  on  its 
west  Though  there  are  some  mountains  in  the 
same  coanty  of  greater  elevation,  Skiddaw  is 
the  most  imposing,  as  it  stands  so  as  to  be 
seen  at  one  view  from  the  base  to  the  sommiL 

BKJMEB  {rkynehopt,  Linn.),  agenus  of  web- 
footed  birds  of  the  gall  family,  and  subfamily 
rhynchoptvaa.  The  bill  is  of  singular  shape, 
broad  at  the  base,  from  which  it  is  saddenly 
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compressed  laterally  to  the  end;  the  npper 
niandible  is  considerably  the  shorter,  curving 
gradually  to  the  tip,  which  is  pointed  and 
grooved  underoeatb ;    the  lower  mandible  is 


SKIN 

straight  and  tmnoated,  more  compressed,  with 
a  sharp  cutting  edge  received  into  the  groove 
of  the  upper;  nostrils  basal;  wings  very  long 
and  narrow,  with  the  first  qnill  the  longest; 

tail  moderate  and  forked :  tarsi  longer  than 
middle  toe ;  /eet  very  small,  toes  short  with 
indented  web,  hind  toe  elevated,  and  claws 
curved  and  sharp.  Three  or  four  species  are 
described ;  they  are  most  abnndant  in  the  trop- 
ics, where  they  freqnent  qniet  hays  and  inlets; 
they  feed  chiefiy  at  night  on  fish  and  cmsta- 
oeans,  which  they  catch  aa  they  skim  along 
close  to  the  water,  dipping  the  under  mandible 
beneath  the  surface  and  cloaiog  the  upper  sud- 
denly upon  it  when  prey  is  encountered;  the 
flight  is  swift,  graceful,  and  undulating,  end 
the  gait  awkward ;  they  rarely  if  ever  swim  or 
rest  upon  the  water.  The  best  known  species 
is  the  black  skimmer  {R.  nigra,  Linn.),  found 
on  the  Atlantic  and  gulf  coasts  of  Norih  Amer- 
ica from  New  Jersey  to  Texaa,  on  the  E.  coast 
of  South  America  as  far  as  the  tropic  of  Capri- 
corn, and,  according  to  Lesson,  on  the  W.  coast. 
The  length  is  about  19  in.  and  the  alar  extent  48 
in. ;  the  general  color  above  is  deep  brownish 
black ;  the  front  to  the  eyes,  throat,  and  nn  der 
parte  white ;  inner  tips  of  foor  inner  primaries 
white,  and  secondaries  broadly  tipped  with  the 
same ;  the  central  tail  feathers  dark  brown,  the 
others  mostly  white ;  the  bill  carmine  for  the 
basal  half,  thence  black  to  the  end,  the  upper 
mandible  about djin.  and  the1ower4i;  tarsi  and 
feet  red,  and  iris  hazel ;  the  female  is  smaller. 
They  are  nocturnal,  resting  by  day  on  the  sand 
bars,  in  large  flocks.  The  nest  is  a  slight  hol- 
low in  the  sand,  and  the  eggs  are  nsnally  three, 
1}  by  If  in.,  white  with  large  black  or  dark 
patches ;  the  female  sits  only  at  night  or  in  wet 
and  oold  weather ;  the  young  closely  resemble 
in  color  the  sand  upon  which  the  neat  ia  made ; 
they  migrate  to  the  south  when  the  young  are 
able  to  fly ;  their  eggs  are  as  good  as  those  of 
the  gulls.  This  species  is  sometimes  called  ra- 
Kor-billed  shearwater,  and  scissors-bill.  Other 
species  are  foond  on  the  W.  coast  of  Africa. 

BKIN,  the  external  covering  of  the  animal 
body,  protecting  the  internal  parts  from  exter- 
nal violence,  and  adapting  itself  by  its  elasticity 
to  the  various  movements  and  changes  of  po- 
sition ;  it  also  acts  as  the  organ  of  tonch,  and 
ns  an  excretory  and  abaorhing  anrface.  In  the 
human  akin,  which  may  be  taken  as  the  type 
of  that  of  the  higher  animals,  the  deepest  por- 
tion is  the  eoriyim,  dermii,  or  eutu  rrm,  as  dis- 
tinguished from  the  deciduous  cuticle  which 
overlies  it,  described  imder  Epidermis.  Tliia 
true  skin  is  dense  and  tough,  somewhat  elastic, 
composed  of  fibres  interlaced  in  all  directions, 
in  whose  interstices  are  masses  of  fat;  the 
whole  rests  upon  a  layer  of  subcutaneous  areo- 
lar tissue ;  within  and  below  it  are  the  sudorip- 
arous or  sweat  glands  (see  Pehspi ration),  the 
hair  follicles  (see  Hair),  and  the  sebaceous 
glands.  From  its  upper  surface  rise  the  sensi- 
tive papilla,  which  are  minnte  conical  eleva- 
tions, most  nomeroDB  on  the  palmar  surface  of 
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the  huida  and  fing«rs,  f«et  and  toes,  where 
thej  are  arranged  In  double  rows  in  parallel 
carved  lines ;  the  average  lec^h  of  the  papilla, 
iaclading  the  height  of  the  ridge  nfion  which 
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they  are  placed,  ia  about  -^J-g-  of  an  inch,  and 
the  diameter  at  the  base  j^r ;  they  are  abnn- 
dantl;  supplied  nith  blood,  which  explains 
their  erectile  turgeaconce  under  Gtimoli ;  thej 
adhere  more  or  less  firtnl?  to  the  cuticle.  The 
sobaoeons  or  oil  glands  of  the  skin  are  formed 
on  the  same  plan  as  the  sodoriparous,  and  can 
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often  be  distingnished  from  them  onlj  by  the 
nature  of  their  oilj  secreted  product ;  thej 
an  diatrihoted  over  the  whole  Bnrface  of  the 
body,  being  least  abandant  where  the  perspi- 
ratory glandnJio  are  moat  numeroaa,  and  tiet 
748  TOL.  X7.— a 


ra  79 

varta;  they  are  absent  on  the  palms  and  solea, 

but  abundant  on  the  face  and  acalp ;  they  vary 
conaiderably  in  size,  but  the  tubes  are  general- 
ly wider  and  straighter  than  those  of  the  sweat 
glaiida ;  the  structure  is  sometimea  complicated. 
InUie  parts  of  the  akin  covered  with  hair,  there 
is  Dsaally  a  pair  of  sebaceous  ducts  opening  into 
the  follicle  of  each  hair.  The  object  of  their 
secretion  is  doubtleaa  to  prevent  drying  and 
cracking  of  the  hair  by  the  sun  and  air ;  thia 
aecretioD  is  most  abundant  in  tropical  nations, 
and  in  some  dark  races  has  a  characteriatio 
odor,  as  in  the  case  of  the  negro ;  its  protective 
action  in  the  tropics  is  often  assisted  by  vege- 
table oils  oppiied  eitemally.  The  Meibomian 
glands  on  the  edges  of  the  ej-elida  are  a  double 
row  of  sebaceoua  follicles  set  along  a  straight 
dnet;  they  secrete  an  oily  matter  for  theln- 
brication  of  these  parts,  which  in  diseased  con- 
ditiona  frequently  aticka  them  together.  An- 
other  modification  of  sebaceous  glands  is  to 
be  found  in  the  eitemol  ear  passage,  where  is 
secreted  the  eenimtn  or  waiy  matter ;  they 
consist  here  of  long,  highly  contorted  tnbea, 
well  sapplied  with  blood  vessels.  I'he  color 
of  the  skin  depends  on  pigment  cella  mixed 
with  the  inferior  epidermic  ones,  in  what  is 
called  the  rtte  m'oeomm,  or  mucous  layer,  and 
considered  by  Flonrens  and  other  aathors  as  a 
distinct  membrane;  all  the  hues  of  the  races 
of  man  depend  on  the  relative  abundance  of 
these  cells  and  the  tint  of  the  contained  pig- 
ment. The  folda  of  the  akin  are  for  the  moat 
part  produced  by  the  contractions  of  the  su- 
perficial muscles.  The  skin  ie  pierced  at  the 
eyes,  ears,  nostrils,  mouth,  rectom,  and  genito- 
urinary opening ;  it  is  continuous  internally 
with  the  mucous  membrane,  oonsiating  of  the 
same  elements  modified  according  to  the  va- 
riety of  functions  to  be  performed ;  it  ia  very 
vascular,  and  freely  sapplied  with  nerves  and 
lymphatics.  The  skin  is  the  seat  of  the  sense 
of  touch  in  man,  though  in  most  animals  hairs, 
scales,  bony  or  horny  plates  and  envelopes,  and 
shells,  render  it  nearly  insensible  to  external 
influencea,  this  sense  in  them  being  confined 
to  particular  portiona  or  projecting  organs ; 
even  in  man  the  sensilility  varies  much  in 
different  parts,  being  most  acute  ot  the  ends 
of  the  fingera  end  on  the  lips,  and  dullest  on 
the  back  and  limbs.  Aeration  of  the  blood 
takes  place  to  a  certain  e.xtcnt  through  the 
skin,  and  in  some  naked-skinned  fishes  and 
batrachinns  this  Is  a  very  important  part  of 
the  respiratory  process.  It  has  been  shown  by 
experiment  that  in  a  frog,  after  the  removal  of 
the  lunps.  one  fourth  of  a  cubic  inch  of  car- 
bonic acid  is  exhaled  from  the  skin  in  eight 
hours ;  in  man  the  amount  of  this  gaa  given  off 
by  the  akin  variea  from  ,>^  to  ^i,  of  that  exhaled 
from  the  lungs;  where  the  lunga  perform  thtir 
office  imperfectly,  the  temperntiir;;  of  the  skin 
is  often  high;  in  all  febrile  diaiasea  it  ahoiild 
be  kept  moist.  The  absorbent  powers  of  the 
skin  are  noticed  under  Absohption. 
SBJN,  DlMues  vf  the.    See  supplement. 
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nDCK,  the  comraon  name  of  the  »ein^a, 
a  familj  of  lepidossarian,  slender- tongued  liz- 
srcU,  with  elongated  cfliDdrical  body,  covered 
above  and  below  bj  imbricat«d  fiah-like  acal&s, 
arranged  in  quincunx  and  held  in  metnbranoaa 
iac8 ;  thej  have  no  lateral  folda.  The  family, 
by  SQDh  forms  as  the  sepa  and  orvet,  consti- 
tutes a  connecting  link  between  the  sauriana 
and  ophidians.  The  bead  ia  covered  with 
large  angular  plates,  joined  by  thdr  borders ; 
the  neck  ia  of  the  same  aize  as  the  cheat ;  the 
toagne  free,  without  sheath,  slightly  notched 
in  front,  with  the  snrfaoe  mostly  covered  with 
papillie ;  the  scales  are  smooth.  Thej  creep 
with  a  lateral  ainaous  motion  like  serpents; 
they  have  no  cregts  nor  fringes  on  the  neck, 
bock,  sides,  or  tail,  the  last  being  conical,  and 
generally  long  and  withont  spine* ;  the  feet 
(absent;  in  some)  are  short  and  damsy,  with 
well  developed  digits  and  claws.  The  jaws 
are  short  and  united  at  the  aymphysts,  so  that 
the  opening  of  the  mouth  is  always  tlie  same; 
the  teeth  are  sharp  and  slender,  suited  for 
seizing  insects  and  worms;  in  the  snake-like 
forms  only  one  lung  is  largely  developed ;  the 
ears  are  eiposed.  Tbey  are  generally  amaU, 
and  hve  in  holes  and  under  stones  in  dry  sandy 
places;  they  are  usually  of  an  earthy  gray 
color.  They  inhabit  the  torrid  tone  and  the 
driest  portiona  of  temperate  re^ons.  Dum6- 
ril  malces  three  great  divisions  according  to 
tbe  diSerences  in  the  covering  of  the  eyes : 
1,  taiiTophthalmea,  with  lizard-like  eyea,  pro- 
tected by  two  lids  moving  vertically;  2,  opki- 
ophthalmet,  with  a  rudimentary  lid,  as  in  ser- 
pents ;  and  8,  taphlophthalmet,  in  which  the 
eyes  are  concealed  under  the  skin.  Most  of 
the  more  than  80  genera,  comprising  more 
than  100  species,  belong  to  ths  first  division, 
the  only  one  that  need  be  treated  here ;  some 
of  them  have  four  limbs,  others  two,  otbers 
none.  Dr.  Gray  divides  them  into  tcineinig, 
with  smooth  scales,  and  tropidtfpharina,  with 
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keeled  scales. — In  the  genus  teineut  (Fitz.)  the 
snout  is  wedge-shaped,  the  upper  jaw  the 
longer,  the  teeth  umple,  conical,  and  obtuse, 
with  a  row  on  the  palate ;  the  limbs  are  four, 


with  five  nearly  equal  digits,  flattened,  and 
with  serrated  borders;  the  tail  is  conical  and 
pointed.  The  common  skink  {S.  offieinalu, 
Laur.)  is  8  or  B  in.  long,  with  stout  body,  short 
thick  limba,  and  a  proportionally  short  tail, 
very  thick  at  the  base ;  the  eyes  are  small, 
high  up  and  far  back.  The  colors  vary  con^d- 
erably,  from  silvery  yellow  to  brownish,  with 
seven  or  ei^t  black  transverse  bands.  It  is 
a  native  of  Egypt,  Nubia,  Arabia,  and  N.  and 
W.  Africa. — There  are  several  American  spe- 
cies of  this  family,  most  of  which  are  popular- 
ly called  "  gatliwaspa,"  one  of  the  best  known 
of  which  belongs  to  the  genus  diplogloutt* 
(Wieg.),  characterized  by  a  tongue  with  scal^ 
papillae  in  front  and  filiform  behind,  toothleea 
palate,  fiat  head,  obtuse  muzzle,  and  flattened 
body ;  the  feet  have  five  unequal  toes,  com- 
pressed, without  lateral  edgings,  and  with  tuber- 
culose  palms  and  soles :  the  scales  are  striated, 
and  ridged  in  the  middle ;  the  tail  is  round- 
ed, long  and  pointed,  with  a  very  large  anal 
opercniuro.  The  great  galtiwasp  (D.  oeeidu- 
VI,  Wieg.)  is  about  21  in.  long,  of  which  the 
tail  is  one  half ;  it  is  one  of  the  largest  of  the 
skioks.  The  color  above  is  generally  light 
brown,  with  a  dozen  or  more  transverse  banda, 
sometimes  darker  and  sometimes  lighter,  and 
yellowish  white  below  with  brownish  tints. 
It  is  found  in  Jamaica,  where  it  is  very  roach 
dreaded,  though  it  is  perfectly  harmless;  it 
forms  the  type  of  Oraj's  genus  eeUttvt.  The 
five-lined  skink  (euprtpei  guinquelintaUu, 
Wagl.}  is  10  to  11  in.  long,  the  head  pale  red 
with  six  obscure  white  lines,  the  two  internal 
confluent  at  the  back  part;  the  body  above  is 
olive  brown,  with  five  palo  white  longitudinal 
tines  and  a  black  lateral  band ;  the  tail  brown, 
tinged  with  bine,  and  the  lower  surface  white. 
There  are  no  teeth  on  the  palate,  otherwiaa 
the  characters  are  as  in  the  last  genua.  It 
lives  in  the  stumps  of  old  trees  in  thick  woods, 
not  far  from  the  ground,  and  is  found  from 
lat.  85°  N,  to  the  gulf  of  Ueiico  and  west  to 
the  Hissisuppi  river. 

8KINNGK,  nNua  HarrcT)  an  American  cler- 
gyman, bom  at  Harvey's  Neck,  N.  C,  March 
7,  nai,  died  in  New  York,  Feb.  1,  1871.  He 
graduated  at  Princeton  college  in  1809,  was 
licensed  to  preach  in  December,  1813,  and  was 
a.  pastor  in  Philadelphia  from  1813  to  1832, 
when  he  became  professor  of  sacred  rhetorio 
in  Andover  theological  seminary.  In  1835  he 
became  pastor  of  the  Mercer  street  Presby- 
terian chorcli.  New  York,  and  in  184><  professor 
of  sacred  rhetoric  and  pastoral  theology  in  the 
Union  theological  seininarv.  He  published 
"Religion  of  the  Bible"  (1839);  "Aids  in 
Preaching  and  Hearing"  (1839);  "Hints  to 
Christiana"  (1S4I);  "Thonghtson  Evangeliring 
the  World;  "  "Religious  Life  of  Francis  Mar- 
koe;  "  "  Vinet's  Pastoral  Theology,"  and  "  Vi- 
nel's  Homiletica,"  translated  from  the  French 
(1854);  and  "Discussions  io  Theology  "(1868> 

SKIPJACK.    See  Bluefisei,  and  Bonito. 

SKOBELEfT,  HIklutll.    See  suppleuient. 
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SKRZYSECXI 

flUZIHGCKI,  lu  tmat,  a  Polish  Boldier, 
bora  in  Galim  in  Febrnary,  ITSB,  died  in  Cra- 
cow, Jan.  12,  1860.  Hie  military  career  began 
in  1806,  and  he  distinguiBbed.himselJI  in  the 
Napoleonio  wars,  and  ^ter  the  Polish  revolu- 
tion of  1880  as  brigadier  general,  espedall; 
at  Dobre,  Wawer,  and  Groch6w  (February 
and  March,  18S1).  He  then  Bacceeded  Rud- 
owill  as  oommander-in-chief ;  but  waiting  in 
vain  fur  aaaistance  from  foreign  powers,  he 
fuled  to  follow  np  bia  great  aavantagea,  and 
lost  the  battle  of  Ostrdenka,  May  26.  On 
Ang.  10  he  was  dcpoaed,  and  t^ter  the  fall  of 
Warsaw  (Sept  8)  he  fled  to  Anatria  and  next 
to  Belgium.  In  the  latter  country  he  was 
appointed  to  K  high  command  in  the  army, 
which  however,  owing  to  the  protests  of  the 
eastern  powers  and  the  peace  of  1839  with 
Holland,  was  of  short  duration.  He  remained 
in  Brnasels  until  ahortly  before  his  death, 
vhen  he  was  permitted  to  return  to  Poland. 

SKU,  the  common  name  of  the  web-footed 
birds  of  the  gull  family,  subfamily  le*tridina, 
and  genns  itereorarias  (Briss.).  The  hilt  is 
Strong,  the  basal  half  with  a  membranous  or 
comeoae  cere  distinct  from  the  tip,  the  nostrils 
Opening  under  it  in  advance  of  the  middle  of 
the  bill;  the  tip  is  abruptly  end  strongly 
carved ;  the  winga  very  long,  the  first  quill 
the  longest;  the  tail  wedge-shaped,  the  two 
central  feathers  projecting;  tarsi  strong,  with 
prominent  scales ;  claws  sharp  and  cnrved,  and 
feet  fully  webbed,  with  the  hind  toe  short  and 
bat  little  elevated;  body  full  and  stoat.  They 
inhabit  the  high  latitades  of  both  the  north- 
era  and  soatbem  hemispheres;  they  chase 
gnlla  and  other  marine  birds,  even  the  alba- 
tross, forcing  them  to  disgorge  a  part  of  their 
food,  and  are  hence  called  jagers  or  yagers; 
they  feed  also  on  the  carcasses  of  cetaceans, 
the  eggs  and  young  of  sea  birds,  and  the 
nnaller  petrels.  Their  Sight  is  elevated,  rapid, 
long  sustained,  and  generally  in  circles,  as  in 
birds  of  prey,  which  they  represent  among  the 
natab»t*;  the  nests  are  made  in  company,  of 
coarse  grass,  and  are  placed  on  rooks  or  sand, 
or  in  desolate  heaths ;  the  eggs  are  one  or  two. 
— The  common  skua  (5.  ealarraetet,  Temm.), 
the  largest  species,  is  about  3  ft.  long,  with  an 
alar  extent  of  about  H  ft. ;  the  bill  is  2^  in. ; 
the  color  above  is  dark  brown,  the  feathers 
tipped  with  gray;  wings  chocolate  brown  with 
the  shafts  and  basal  parts  white ;  tail  dark 
brown,  white  at  the  base;  lower  parts  dark 
erayish  brown ;  legs,  feet,  and  bill  black,  the 
^tar  with  a  tinge  of  binish;  the  central  tail 


■re  the  seas  of  northern  Europe,  especially 
about  the  Orkney  and  Shetland  islands,  where 
great  numbers  are  killed  for  their  feathers; 
it  has  been  obtained  on  the  Oalifornia  coast, 
and  either  this  or  a  nearly  aUied  species  occurs 
shont  Cape  Horn,  the  cape  of  Qood  Hope, 
and  ia  the  antarctic  seas.  The  arctic  skua 
iS.  [latrU]  paraiitieut,  Temm.)  ia  21  in.  long 


and  44  in.  In  ertent  of  winga;  the  central 
tail  feathers  extend  about  8  in.  beyond  the 
others,  and  are  pointed  at  the  end.  This  spe- 
cies breeds  in  arctic  America,  coming  down  aa 


Common  Bkoa  (Sterconitos  otunotn). 

far  as  New  York  in  summer  and  to  the  gulf  of 
Mexico  in  winter ;  it  breeds  also  in  the  Ork- 
ney and  Shetland  islands. 

SKCU-     See  CouPAnA.Tiyi  Anatout,  end 
Skeleton. 

8KGLLCAP,  the  common  name  for  plants  of 
the  labiate  family  of  the  genus  levteltaria,  the 
botanical  came  being  derived  from  Let,  lev- 
tella,  a  dish,  as  the  fmitiag  calyx  has  an  ap- 
pendage which  closes  it;  this  appendage  has 
also  suggested  the  popular  name  ^nllcap.    The 
sknllcaps   are   perennial   herbs,  destitute    of 
the  aromatic  qualities  usually  found  in  the 
order;   they  are  widely  distributed  over  the 
temperate  and  sobtropicel  countries,  and  some 
of    the     Mexi- 
can and  South 
American    spe- 
cies are   some- 
times met  with 
as     greenhouse 
plants.       Eight 
or   ten    apeoies 

northern  states.    ( 
The       common 
skullcap  (S.ffale- 
rieulaia),   com- 

Europe,  is  very 
frequent  ia  wet 
and  shady  pla- 
ces, end  is  quite 
showy ;  it  has 
had  a  medicinal 
reputation,  aa 
has  a  still  more  common   Bknllup  (ScutelliriD 

common  species,  gaJericoUuj. 

S.      Utgriflora, 

which  under  the  name  of  mad-dog  skullcap 
was  some  years  ago  used  as  a  pretended  reme- 
dy for  hydrophol>ia.  The  plants  are  of  inter- 
est to  the  botanist,  but  of  no  medicinal  value. 
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BKiniK,  an  Amerio&n  aarniTorotiB  mammal 
of  the  weasel  fainUj,  badger  sabfamily,  aad 
genua  mephitit  (Cut.).  It  may  be  diatinguiBhed 
from  its  congenera  by  a  more  slender  and 
elongated  bodj',  pointed  nose,  feet  adapted  lor 
digging,  with  tbe  anterior  claws  the  longest 
and  the  soles  nanally  nalced,  and  a  long  bushy 
tail  The  oheek  teoth  are  JzJ,  the  upper  pos- 
terior being  very  large  and  nearlj  square;  the 
head  is  small,  with  a  projecting  naked  nose, 
small  and  piercing  eyes,  and  short  and  round- 
ed ears;  the  feet  are  short,  with  five  closely 
united  toes;  the  palms  naked  and  the  soles 
mostly  so  ;  they  are  essentially  plantigrade, 
and  walk  with  the  back  much  arched  and  the 
t^l  erect ;  they  are  nocturnal,  and  feed  on  ani- 
mal substances.  Though  weak,  timid,  and  stow 
in  their  motions,  they  are  eflectuall/  armed 
against  the  most  ferocious  enemies  in  an  acrid 
and  exceedingly  offensive  fluid  secreted  by 
glands  whose  ducts  open  near  the  anus;  these 
glands  are  surrounded  by  a  thick  muscular 
covering,  the  contractions  of  which  are  sufli- 
oient  to  eject  the  fluid  to  a  distance  of  14  ft 
— The  comraiiB  skunk  (Jf.  mtphitiea,  Shaw  ; 
if.  ehin^ii,  Tiedm.)  is  from  16^  to  20  in.  long, 
the  tail  being  IS  or  14  in.  additional;  tbe  pre- 
T^ling  color  is  black,  with  a  narrow  line  on 
the  forehead,  broad  triangular  patch  on  nape 
continuous  with  a  narrow  line  on  each  side 
of  the  back,  and  tail  tuft,  white;  the  varia- 
tion is  considerable,  the  white  markings  being 
wider  in  some  specimens,  and  in  others  want- 
ing; the  posterior  third  of  the  soles  is  hairy. 
When  about  to  use  its  natural  means  of  de- 
fence, it  raises  its  tail  over  the  back,  and  ejects 
tbe  secretion  in  two  thread-like  streams  with 
great  force  and  accuracy ;  it  can  also  diffuse 
"  in  a  fine  spray  on  near  objects ;  it  is  almost 

ipos^ble  to  remove  the  odor  from  clothes 
impregnated  with  it,  and  a  dog  which  has 
been  touched  by  it  is  a  DDisance  for  weeks;  it 
b  said  to  be  phosphorescent  at  night.  It  is  a 
very  cleanly  animal,  and  never  allows  ita  own 


ComisDii  Skonk  (MephItU  mspblUot). 

fur  to  be  soiled  with  its  secretion.  It  some- 
times commits  havoc  nmong  hens,  chickens, 
and  eggs,  but  is  tar  less  injurious  than  the 
mink  and  weasels,  and  from  its  clumaineas  is 


SKUNK  CABBAGE 

more  easily  detected;  it  feeds  on  small  quad- 
rupeds and  birds,  reptiles,  insects,  nute,  and 
fruits.  It  has  from  six  to  nine  young  at  a 
time,  and  would  prove  exceedingly  annoying 
were  not  great  numbers  killed  by  dogs  and 
carnivorous  mammals  and  birds,  and  caught 
in  traps  at  the  mouths  of  their  barrows,  which 
are  generally  near  the  surface,  in  level  ground, 
and  6  to  e  ft.  in  extent  They  remiun  in  their 
burrows  in  the  northern  states  from  December 
to  the  middle  of  February,  laying  up  no  win- 
ter stores,  but  retiring  in  a  very  fat  condition, 
and  remaining  dull  and  inactive,  though  not 
properly  hibernating.  This  species  is  abun- 
dant in  the  northern  and  middle  states,  and 
found  from  lat.  £7°  N.  to  Florida  and  Loniu- 
ana,  and  west  to  the  Mississippi  river.  Its 
flesh  is  white  and  fat,  and  if  properly  skinned 
in  no  way  tainted  by  its  secretion ;  it  is  highly 
esteemed  by  the  Indians,  and  is  eaten  by  the 
whites  in  various  parts  of  the  country;  the 
oil,  nearly  pure  oletne,  is  excellent  for  leather, 
but  is  of  no  special  use  in  medicine ;  the  fur  ia 
rather  coarse,  but  is  sometimes  nsed  for  com- 
mon pnrposes,  and  of  late  years  thonaonds  of 
skina  have  been  annually  carried  to  Europe, 
where  they  make  their  appearance  in  various 
disguises.  The  eeoretion  naa  been  aucccasful- 
ly  employed  in  some  forms  of  asthma,  in  the 
dose  of  a  drop  three  times  a  day,  though  it  so 
tainta  the  patient's  excretions  that  the  remedy 
is  generally  considered  worse  than  the  disease ; 
it  has  also  been  used  as  a  powerful  antispas- 
modic in  asthma,  hysteria,  and  other  nervoua 
disorders,  applied  to  the  nostrils. — There  are 
several  other  species  in  the  United  States,  espe- 
cially in  Texas  and  Oalifomia.  In  an  article  in 
the  "  American  Journal  of  Science  "  for  May, 
1874,  Mr.  Ilovey  says  that  this  animal  is  very 
dangerous  in  the  western  states.  It  is  often  , 
affected  by  a  disease  which  renders  ita  saliva 
so  poisonous  that  its  bite  is  more  to  be  feared 
than  that  of  the  rattlesnake.  He  gives  many 
instances  in  which  persons  sleeping  on  the 
ground  have  been  bitten,  generally  with  fatal, 
and  always  with  dangerous  consequences. 

SKUNK  CABBIGE,  a  plant  the  peculiar  odor 
and  the  large  olnsters  of  luxuriant  leaves  of 
which  readily  suggested  the  common  name. 
Botanioally  it  has  received  the  names  pothot, 
ietodet.  draeontium,  and  others,  but  botanists 
have  finally  settled  upon  tympioearpv*  (Gr. 
avftTt^Kli,  connection,  and  ttapvdi,  fruit,  in  ref- 
erence to  tbe  manner  in  which  the  ovaries  form 
a  connected  or  compound  fruit).  In  all  the 
different  genera  in  which  it  has  been  placed,  it 
retained  the  descriptive  spedfio  name  fatidu*. 
It  belongs  to  the  arum  family,  which  is  well 
known  through  its  handsome  exotic  represen- 
tative Riehardia,  the  colla  lily,  or  lily  of  the 
Nile.  The  skunk  cabbage  ia  one  of  our  very 
earliest  spring  flowers,  and  appears  in  wet 
places  from  New  England  to  North  Carolina; 
the  flowers  come  long  before  the  leaves  in  the 
latitude  of  New  Tork,  often  as  early  as  Febru- 
ary, and  they  are  very  abundant  in  March  and 
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April.  The  plant  is  an  endogen,  and  its  perfect 
flowers  have  four  petob  eacb,  with  as  many 
opporiw  stamens,  and  a  simple  pistil  with  a 
oaeK>Tuled  ovary,  wJiicli  hasa  foar-angled  style. 


Bkank  Oibliiss  (Sjnplociqnit  Si 


lu.). 


Tbeae  flowers  are  crowded  in  s  dense  globnlar 
cluster  upon  a  short  stem  or  apadii,  and  the 
closter  is  sorroonded  b?  a  peculiar,  shell-formed 
bood  or  spathe,  with  an  incurred  point  and  of 
the  shape  shown  in  the  engraving;  this  bood 
is  sometimes  of  a  dork  lurid  porple  color,  but 
ffl  more  frequently  striped  and  spotted  with 
yellow  and  purple,  and  sometinieB  varied  with 
blotches  of  green  and  red.  The  hoods  may  be 
fonnd  long  before  the  leaves  appear,  as  these 
aeem  to  reqnire  warm  weather  for  their  lux- 
uriant growth  ;  but  they  grow  very  rapidly 
when  they  start,  and  ain  heart-shaped,  on  short 
petioles  and  1  to  2  ft.  long;  they  form  large 
clnsMrs,  which  disappear  very  aoddenly  after 
midsDmmer,  the  spathe  around  the  flowers  hav- 
ing decayed  much  earlier.  The  fruit  is  a  large 
oval  fleshy  mass,  consisting  of  the  purplish  and 
ereen,  berry-like  seeds  immersed  in  the  en- 
larged spadii.  All  parts  of  the  plant  have  a 
strong  and  strikingly  skunk-like  odor,  which 
has  been  likened  to  a  combination  of  garlic 
and  asafcetida;  the  seeds  ere  odorless  when 
whole,  bnt  very  strong  when  bmised.  The 
root  has  been  used  as  a  stimnlant  and  expec- 
torant,  bnt  it  rapidly  deteriorates  when  dried. 
The  leaves  are  sometimes  nsed  to  dress  blisters 
to  keep  up  the  discharge. 

UIE;  the  largest  island  of  the  inner  Heb- 
ridea,  off  the  W.  coast  of  Scotland,  forming 
part  of  Tnvemess-ehire,  from  the  mainland  of 
which  it  is  separated  by  the  narrow  strait  of 
Loch  Alsh  ;  area,  G35  sq.  m. ;  pop.  in  1871, 
17.330.  The  snrface  is  monntdnous.  In  the 
centre  of  the  island  the  Cachnllin  or  Coalin 
bills  and  other  summits  rise  to  the  height  of 
2,000  and  3,000  ft.  above  the  sea.  The  shores, 
especially  in  the  north,  are  very  bold  and  pic- 
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tnresqne,  and  are  indented  by  many  inlets  or 
lochs,  la  the  northeast  are  ba&BJtio  columns 
equal  to  those  at  Staffa,  and  caves,  some  of 
which  aboand  with  stalactites  of  great  beauty. 
Soapstone,  maifganese,  jet,  and  some  coal  are 
found,  but  none  of  them  are  productively 
worked.  White  and  variegated  marble  is  qnar- 
ried.  The  climate  is  variable;  on  the  higher 
portions  the  snow  lies  long,  and  when  it  melts 
there  are  heavy  rains.  The  soil  is  poor  and 
the  productions  scanty.  The  greater  part  of 
it  is  in  pasture,  and  devoted  to  the  rearing  of 
cattle  and  sheep.  Large  plantations  of  trees 
have  lately  been  made.  Ked  deer  and  game 
are  abundant.  The  well  known  Skje  terrier 
is  raised  here.  The  fisheriea,  especially  in  the 
sounds  between  the  island  and  the  mainland, 
furnish  employment  and  Eubsistence  to  a  large 
proportion  of  the  inhabitants.  The  manufac- 
ture of  kelp,  once  extensive,  is  now  nearly  ex- 
tinct; there  are  no  other  manufactures,  and 
very  little  trade.  The  people  are  of  Oaelio 
origin;  they  are  peaceable  and  moral,  but  in- 
dolent and  generally  poor.  The  island  con- 
tains many  Danish  antiquities.  The  greater 
part  of  the  land  belongs  to  Lord  Uacdonald 
and  the  Macleod  family.  6kye  was  the  home 
of  Flora  Macdonald,  wbo  died  here  In  1700. 
The  principal  port  is  Portree,  which  has  an 
excellent  harbor. 

BKVUKK.    See  Labk. 

SLANDEK,  in  law,  defamatory  words  fakely 
and  malidously  spoken,  and  injurious  either 
in  fact  or  in  legal  presumption.  It  is  action- 
able slander:  1,  to  speak  of  one  thus  falsely 
and  maliciously  worda  importing  his  guittineas 
of  an  offence  involving  moral  turpitude  or  pun- 
ishable by  law ;  2,  to  charge  him  with  having 
such  an  infectious,  or  perbaiia  disgusting  dis- 
ease as,  if  known,  would  probubl;  cause  his  ex- 
clusion from  society ;  8,  to  use  in  regard  to  one 
in  office,  or  of  a  person  in  reference  to  his  pro- 
fession, trade,  or  bnsinesB,  such  language  as  has 
a  natural  tendency  to  caase  him  damage  or  loss, 
either  because  the  language  implies  the  lack  of 
some  requisite  qualification  for  the  occupation 
or  profession,  or  because  it  implies  insolven- 
cy or  some  positive  misconduct  or  diahonest 
practice  in  the  businesa  or  calling;  4,  to  speak 
words  which,  though  not  naturally  or  presump- 
tively productive  of  loss,  have  nevertheless 
caused  actual  damage  to  the  person  alandered. 
Of  these  four  classes  of  slanderous  words,  the 
first,  second,  and  third  include  those  that  are 
actionable  per  le,  or  of  themselves ;  that  is  to 
say,  if  the  plaintiff  proves  that  the  words,  were 
spoken,  he  recovers  damages  without  proving 
any  particular  loss.  An  action  lies  for  words 
of  the  fourth  class  only  when  the  plaintiff  can 
prove  B:tpre8B  and  special  damage. — Of  the  form 
of  slander  which  imputes  guiltiness  of  crime, 
it  is  to  be  observed  that  the  immediate  ground 
on  which  the  law  founds  the  action  is  that 
injury  to  the  party's  reputation  and  his  conse- 
quent degradation  in  society  which  is  the  natu- 
ral and  immediate  incident  of  criminal  guilt. 
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The  words  mngt  therefore  mggeet  an  offence 
which  snbjects  the  partj'  to  a  criminal  pro»e- 
oatioQ  and  to  infamona  pnniahiaent.  if  the 
penalty  for  an  offence  is  merely  pecnniary, 
It  does  not  appear  that  an  action  will  lie  for 
ohar^ng  It,  even  thoDgh  in  default  of  payment 
imprisonment  should  be  prescribetl  by  the  stat- 
tlte,  the  imprisonment  not  being  the  prima- 
Tj  and  immediate  pimishment  of  the  offence. 
But  the  words  will  be  actionable  in  themselves 
in  case  the  charge,  if  troe,  will  make  the  party 
charged  liable  to  an  indictment  for  a  crime  in- 
Tolvinf;  moral  turpitude  or  subjecting  him  to 
an  infamous  pnnishment.  Thns,  to  charge  for- 
gery or  counterfeiting,  keeping  a  bawdy  house, 
bribery  at  an  election,  and  the  soliciting  one 
to  commit  murder,  are  all  actionable  slanders 
psr  «B,  for  they  surest  both  moral  tnrpitude 
and  an  indictable  offence.  For  the  same  rea- 
son it  Is  actionable  per  >e  not  only  to  say  that 
one  has  done  enongn  to  send  him  to  the  peni- 
tentiary, but  to  say  that  he  has  already  been 
there.  But  to  allege  that  one  lives  by  impos- 
ture imputes  indeed  moral  turpitade,  but  not 
an  indictable  offence,  and  ia  consequently  not 
alanileroas  per  m,  or  without  proof  of  actual 
damage.  Words  alleging  perjnry  are  action- 
able of  themselves.  The  language  must  of 
oonrse  either  express  or  imply  all  that  is  essen- 
tial to  coDstitute  the  crime,  to  wit,  a  judicial 
proceeding,  material  testimony,  and  the  other 
essential  elements  of  pierjury.  A  charge  of 
false  swearing  which  does  not  expressly  or  im- 

Sliedly  comprehend  all  these  points  is  not  slan- 
erous.  Theft  is  an  indictable  and  infamous 
offence,  and  the  false  and  maliciouB  impntation 
of  it  is  actionable  without  proof  of  damage. 
One  may  sometimes  call  another  a  thief,  just 
as  he  calls  him  scoundrel,  liar,  or  cheat,  by  way 
of  general  abuse,  and  without  any  intention  of 
charging  the  crime  of  larceny  to  him.  1(  the 
defendant  can  show  this  cleariv,  be  may  de- 
feat the  presamption  which  the  law  always 
makes  of  a  slanderous  quality  and  intent  in 
the  word.  Where  fornication  is  made  punish- 
able by  Btatnte,  as  in  moat  of  the  states,  it  is 
alandoroas  per  le  to  charge  onchnstity.  It  was 
not  so  at  the  common  law,  but  the  hardship, 
and  indeed  the  absurdity  of  tliis  rule,  when 
the  consequences  to  a  woman  are  considered, 
are  so  manifest  that  it  has  quite  generally 
been  changed  by  statutes  in  the  several  states. 
Words  charging  disease  are  actionable  only 
when  they  imply  that  the  disease  now  exists. — 
The  third  class  of  slanderous  words  includes 
those  imputations  which  affect  one's  official, 
professional,  or  business  character.  To  be 
actionable  of  themselves,  the  words  must  im- 
mediately contemplate  and  touch  these  rela- 
tions; for  it  is  invariably  held  that  where  the 
worda  complained  of,  thongh  calculated  in 
every  respect  to  cause  the  forfeiture  of  an 
office  or  tlie  loss  of  the  income  of  a  profession 
or  business,  are  nevertheless  not  in  fact  applied 
to  the  conduct  of  the  plaintiff  in  his  omoe  or 
bn^ess,  the  aoUon  for  slander  fails.     Bnt 


words  which  necessarily,  even  If  not  in  terms, 
refer  to  and  affect  one's  business  relatione,  may 
be  held  slanderous ;  as  to  say,  lor  example,  in 
reply  to  an  inquiry  about  failures,  "  I  under* 
stand  there  is  trouble  with  the  Smiths,"  or  "  B 
owes  more  money  than  he  is  worth,  and  ia 
broken,"  80  it  is  slanderoua  per  te  to  say 
that  a  trader  is  insolvent,  that  X  keeps  none 
bnt  rotten  goods,  that  Y  uses  filthy  water  in 
making  his  beer,  or  that  Z  keeps  false  books, 
where  keeping  books  is  a  necessary  incident  to 
the  business.  It  is  slander  to  charge  an  attor- 
ney or  physician  with  general  ignorance  or  on- 
sktlCnlness  in  his  profession ;  and  words  which 
of  themselves  allege  ignorance  or  unskilfulness 
in  a  partiouler  case  may  be  actionable  if  they 
fairly  imply  general  disqualification  in  these  re- 
spects.—The  fourth  ciass  includes  those  words 
for  which  an  action  lies  if  special  damage  be 
proved.  Thus,  to  say  of  another  that  he  is  a 
knave,  a  hloakleg,  a  liar,  a  cheat,  or  a  scoun- 
drel, is  generally  not  aotionahle.  If,  however, 
the  speaking  of  these  or  the  like  defamatory 
words  has  wrought  the  plaintiff  particular  pe- 
cnniary  loss,  he  can  recover  damages.— In  all 
cases  in  which  an  action  for  slander  lies,  aa 
essential  principle  on  which  the  action  rests  is 
that  the  speaking  of  words  false  in  fact  and  in- 
jorions  to  the  reputation  of  another  ia  malicious. 
By  malice  in  this  place  is  to  be  understood, 
not  that  disposition  of  ill  will,  apite,  or  revenge 
which  io  oommon  parlance  the  word  implies, 
but  that  legal  malice  which  is  the  presumption 
and  conclusion  of  the  law  from  the  fact  of  the 
deliberate  and  nnqnalified  statement  of  false 
and  defamatory  matt«r,  without  cause  or  jnsti- 
floation.  Where  these  elements  coincide,  the 
law  implies  the  maiice,  and  the  slander  is  com- 
plete. It  is  the  corollary  of  this  conception 
of  slander  that  a  defendant  cannot  justify  the 
speaking  of  the  slanderous  words  by  the  plea 
that  he  merely  repeated  the  language  of  another. 
Formerly,  indeed,  it  was  held,  on  the  authority 
of  an  old  case  in  Coke,  that  if  the  defendant, 
at  the  time  of  uttering  the  words  complained 
of,  named  his  informant  and  gave  his  precise 
language,  so  as  to  furnish  the  plaintiff  with  a 
good  cause  of  action  against  him,  these  facta 
might  be  pleaded  as  presumptive  proof  that  the 
defendant  did  not  ntter  the  slanderous  words 
maliciously.  But  the  latest  English  cases  bold 
that  the  defendant's  plea  must  go  further,  and 
must  sbow  in  addition  to  the  facts  just  men- 
tioned that  he  believed  tiie  charge  to  be  true, 
and  repeated  it  with  a  justifiable  intent  and 
on  a  justifiable  occasion.  The  American  rule 
is  at  least  equally  strict,  and  until  the  legal 
presumptJoa  of  malice  is  rebutted  by  showing 
a  jastinable  intent  and  justifiable  occasion, 
the  ottering  or  repeating  of  slanderous  words 
is  actionable.  To  refrain  altogether  from  the 
repetition  of  such  words  is  the  only  way  to  be 
entirely  safe.  The  presumption  of  legal  malice 
is  defeated  when  the  otherwise  slanderous  lan- 
guage ia  employed  upon  a  just  oooasion,  in  the 
discharge  af  a  daty  or  in  uie  protection  of  an 
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intereet  Bach  cotnmonic&tions  as  tbeM  are 
said  to  be  privil^^,  and  the  burden  of  ebow- 
ing  express  malice  U  tbrown  upoo  the  plain- 
tin.  In  a  leading  cue  upon  this  eabject  in  the 
■apreme  conrt  of  the  United  States,  privileged 
eommunicationa  were  divided  into  foar  elasaes, 
▼iz. :  ],  publications  dnly  made  in  the  ordinar; 
mode  of  parliament&r/  proceedings;  2,  words 
Tued  in  the  coarse  of  legal  or  judicial  proceed- 
ings; 8,  anything  said  or  written  bj  a  master 
^D  giving  the  character  of  a  servant  who  has 
been  in  nis  emploTinent ;  4,  words  used  by  any 
one  in  good  faith  in  the  discharge  of  any  pnb- 
lic  or  private  duty,  legal  or  moral,  or  in  the 
promcntion  of  bis  own  rights  or  interests. 
With  reference  to  the  first  of  these  classes,  the 
exemption  from  liability  for  any  words  spoken 
in  debate  is  expressly  provided  by  the  conati- 
totion  of  the  United  States,  and  is  probably 
repeated  in  the  declaration  of  rights  in  the 
constitution  of  every  state  in  the  TJnion.  The 
exemption  extends  to  everything  said  or  done 
b;  a  representatiTe  in  the  discharge  of  his 
office,  whether  in  debate  in  open  session  of 
the  house,  or  more  privately  out  of  the  bonse 
in  committee,  or  even  during  the  ordinary  ad- 
journment of  the  sessions.  On  the  same  prin- 
ciple, namely,  the  public  interest  in  the  prompt, 
Dnemhairassed,  and  efficient  administration  of 
the  laws,  all  language  spoken  in  good  faith  in 
the  coarse  of  legal  proceedings  before  a  compe- 
t«nt  jurisdiction,  pertinent  in  any  wise  to  the 
matter  in  question,  enjoys  perfect  immunity. 
Tbe  beneSt  of  the  privilege  is  secured  alike 
to  the  parties,  the  counsel,  the  witnesses,  the 
jndgea,  and  the  jury.  As  to  statements  made 
by  toasters  in  reference  to  the  character  of 
tlieir  servants,  good  faith  will  be  presumed, 
and  it  is  for  the  servant  to  negative  the  pre- 
somptton.  Ualico  will  be  implied  if  be  shows 
tbe  falsehood  of  the  charge ;  and  there  may  be 
a  prima  faaa  presumption  of  malice  if  a  mas- 
ter Yolonteered  the  nnfavorable  statement  re- 
nxicting  his  discarded  servant. — In  a  civil  ac- 
tion for  slander,  the  truth  of  the  facts  imputed 
may  be  pleaded  by  tbe  defendant  in  Jastifica- 
tion.  If  the  plea  is  maintained  by  proof,  the 
action  is  defeated;  for  the  principle  is,  that 
if  the  plaintiff  is  gailty  of  tne  whole  matter 
cbargeQ  to  him,  be  has  sustained  no  injury 
and  has  therefore  no  valid  claim  for  damages. 
Tbe  amonnt  of  the  damages  lies  almost  entire- 
ly within  the  discretion  of  the  jury.  They 
may  give  pnnitory  or  vindictive  damages  in 
casea  of  wanton  and  unqualified  malice;  and 
even  though  the  amonnt  may  seem  excessive, 
yet  the  court  will  not  generally  set  the  verdict 
ande,  nnlees  it  sbalt.be  plain  that  the  jury  was 
influenced  by  improper  motives  or  was  misled 
by  some  gross  error. 

OiUG,  ft  burlesque  or  colloquial  form  of  ex- 
presrioD,  the  language  of  low  humor,  or  tbe 
^tpm  of  thieves  and  vagrants.  Slang  is  prob- 
ably aa  old  as  human  speech.  Ve  find  traces 
of  it  in  many  of  the  early  writers,  particularly 
tbe  Greek  and  iloman  dramatists;   and  the 


works  of  Aristophanes,  PlantDS,  Terence,  and 

Martial  abound  with  words  which  the  pu- 
rista  of  their  day  would  nut  have  recognized. 
All  modem  European  languages  have  their 
vulgar  or  slang  dialects,  and  some  of  them 
more  than  one;  and  in  several  coantries  the 
thievee'  jargon  has  been  reduced  to  grammati- 
cal rules  and  has  a  literature  of  its  own.  The 
language  used  by  the  English  criminal  classes 
is  called  more  properly  cant,  but  slang  and 
cant  have  borrowed  so  many  terms  from  each 
other  that  it  is  almost  impossible  to  distin- 
guish them.  It  is  equally  difficult  to  draw 
the  line  between  slang  and  pure  language, 
for  very  many  words,  illegitimate  in  origin, 
have  become  classical  by  prescription.  The 
word  slang  is  supposed  to  be  of  gypsy  origin, 
Bud  to  have  been  used  as  a  synonyme  of  Bo- 
many  or  Bohemian,  the  Zingari  or  gypsy 
tongue.  Gibberish  waa  used  in  nearly  the 
same  sense.  The  gypsies  probably  entered 
Siigland  in  the  beginmng  of  the  16ttL  century. 
They  came  as  conjurers  and  jugglers,  profess- 
ing the  gifts  of  palmistry  and  second  sight,  and 
speaking  a  secret  language.  They  met  with 
favor  among  the  lower  classes,  and  speedily 
found  many  imitators,  who  adupted  their  habits 
and  many  words  of  their  language,  while  the 
gypsies  added  to  their  own  vocabulary  numer- 
ous terms  and  phrases  of  English  vagabondage. 
Thus  between  them  was  formed  a  kind  of  slang 
compromise,  oat  of  which  eventually  grew  the 
conglomerate  jaraon  called  variously  the  cant- 
ing language,  peddlers'  French,  thieves'  Latin, 
and  Bt.  Giles's  Greek.  The  earlieet  collection 
of  English  cant  words  is  contained  in  "  A 
Caoeat  for  commen  Cvrsetors  vulgarely  called 
Vogabones,"  by  lliomas  Ilarman  (4to,  London, 
16BT).  Ilarman  fell  into  such  disrepute  with 
thieves  and  vagrants  for  his  exposure  of  their 
secret  tricks,  words,  and  signs,  that  his  name 
became  the  cant  synonyme  for  a  constable  and 
the  stocks.  ''The  Belnian  of  London,  bring- 
ing to  Light  the  most  notorious  Villanies  now 
practised  in  the  Kingdome,"  by  Thomas  Deck- 
er (4to,  London,  160S),  professes  to  give  an 
account  of  the  cant  of  thieves  and  vagabonds, 
and  contains  much  curious  information.  The 
ciril  wars  brought  into  common  use  many 
slang  and  cant  terms,  but  it  waa  reserved  for 
the  court  of  Oharles  II.,  in  which  coarse  wit 
was  the  fashion,  to  bring  slang  to  a  perfection 
before  unknown.  Lords  and  ladies  talked 
slang,  and  much  of  tbe  literature  of  the  time  is 
filled  with  it.  Butler's  "  Hudihras,"  according 
to  a  contemporary  writer,  was  the  chief  enter- 
tainment of  Charles  IL,  who  often  quoted  it. 
In  the  time  of  George  IIL  and  tbe  regency, 
tbe  current  slang  was  known  as  "flash,"  and 
sometimes  as  the  language  of  "  gig."  Tbe 
most  important  of  the  early  collections  of  slang 
and  oant  words,  and  that  on  which  almost  all 
later  works  have  bean  founded,  is  Frsncis 
Grose's  "  Classical  Bictionary  of  the  Vulgar 
Tongue"  (Svo,  London,  ITBfi),  containing  all 
tbe  cant  and  alang  of  tbe  earlier  gloaaaries,  and 
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all  the  vnlgar,  flash,  and  indeoent  terma  of  the 
anthor'a  time.  It  has  been  several  timea  re- 
printed ;  the  best  edition  is  bj  Pierce  Egan, 
with  cdditions  (Si-o,  1S23).  A  "Slang  Dic- 
tionary" was  pnbliahed  in  London  in  1S60,  and 
a  revised  edition  of  it  in  18TS.  The  earliest 
work  on  Americsiv  valgarisms  is  the  Rev.  Dr. 
John  Witherapoon's  "Essays  on  Americamsms, 
Perversions  of  Lan^age  in  the  Cnited  Statea, 
Cant  Phrases,"  &a.  (Philadelphia,  1801),  ori- 

B'nally  published  in  a  periodical  called  "The 
raid"  in  1761,  —  Slang,  considered  as  the 
generic  term  for  all  illegitimate  words  and 
phrases,  consists  partly  of  words  derived  di- 
restl;  from  thieves'  oant  and  foreign  langnages, 
partly  of  old  words  with  new  adaptations,  and 
partly  of  new  words  and  eipreasions  coined  to 
meet  new  conditions.  Many  of  the  most  com- 
mon slang  words  were  originally  thieves'  cant, 
and  have  been  in  use  for  centariea.  Among 
these  are  "cove"  or  "covey,"  a  boy  or  man; 
"darbies,"  handonffs;  "doij,"  a  strumpet,  a 
tramp's  female  companion;  "dnds,"  clothes; 
"  fence,"  a  receiver  of  stolen  goods ;  "  glim," 
a  liKht;  "mag,"  the  month  or  face;  "nob," 
the  bead;  "  swag,"  booty  or  property ;  "tog," 
a  coat ;  and  "  wipe,"  a  pocket  handkerchief. 
Of  words  derived  from  the  gypsies  are  "  bosh," 
nonsense;  "cheese,"  anything  good  or  genu- 
ine; "pai,"  a  friend  or  accomplice;  "mm," 
good  (man  or  thing);  and  "snack,"  a  share 
of  plunder.  Besides  what  English  alang  has 
drawn  from  the  Celtic,  Gaelic,  Saxon,  and 
Norman  French,  it  derives  many  words  from 
other  European  tongues,  including  the  ancient 
Greek  and  Latin,  and  from  severd  of  the  east- 
ern langnages,  notably  the  varions  East  Indian 
dialects,  the  Persian,  and  the  Chinese.  Amonjt 
the  words  borrowed  from  the  French  are: 
"cahoot"  (eoAnrte),  to  keep  company;  "spree" 
(Mprit),  a  carousal ;  and  "  feele  "  (filU),  a  girl ; 
from  the  Spanish  :  "savvey"  (saJfl),  to  know; 
"  vamose  "  and  "  mosey  "  {vamoi),  to  go  ;  and 
"oavort"  (eavar),  to  caper;  from  the  Ger- 
man: "loafer"  {Laiifer),  an  idle  feliow; 
"frow"  (/Vau).  a  wife;  and  "bower"  {Bauer), 
nsed  in  right  and  left  bower  in  cards;  and 
from  the  Datch:  "boosey"  (buizen),  drank; 
"logy"  {log),  doD,  heavy;  "boss"  {haa»),  a 
master  or  head;  and  "landlabber"  (landloa- 
pfr),  a  vagabond.  The  East  Indian  tongues 
oontribut*  "  tiffin,"  breakfast  or  lanch ;  "  don- 
garee,"  poor,  motley;  and  "chit,"  a  letter; 
and  the  Cliinese,  "chop,"  used  in  snch  expres- 
aiona  as  "firat  chop,"  "second  chop";  "koo- 
,-  too"  or  "kotow,"  to  cringe  to,  to  natter;  and 
"pigeon,"  the  Chineee  pronnneiation  of  busi- 
ness, used  in  the  expression  "pigeon  English." 
The  lingua  Franca,  or  bftstard  Italian,  spoken 
in  the  Mediterranean  seaports,  which  is  a  bar- 
barons  compound  of  most  of  the  languages  used 
along  the  shores  of  that  sea,  has  also  contrib- 
uted largely  to  English  slang.  Of  old  words 
invested  with  new  meanings,  some  of  the  most 
«ommon  are:  "  bleed,"  to  pay  or  lose  money ; 
■"  blow,"  to  vaunt  or  boast ;  "  bolt,"  to  leave. 


to  ran  away;  "do,"  to  cheat,  as  "to  do  one 
out  of  his  money,"  Ac.  The  verb  "to  go" 
furnishes  numerous  slang  phrases,  as  "  go  it 
strong,"  "go  back  on,"  "go  ahead,"  "go  for 
one,"  "  go  through,"  "  go  by,"  "  go  the  whole 
''"Bi"  "  great  go,"  "  little  go,"  "  rum  go," 
"pretty  go," a  "go "of  liquor,  &c, ;  and  "let" 
almost  as  many,  as  "  let  slide,"  "  let  rip,"  "  let 
up,"  "  let  on,"  "  let  out,"  "  let  in,"  "  let  drive," 
"let  alone,"  "let  the  cat  ont,"  Ac.  Many  of 
these,  although  properly  slang,  have  aci^uirod 
through  constant  ase  a  right  to  a  plac«  m  the 
language,  and  may  be  regarded  aa  good  "dia- 
lect" English.  To  this  class  also  belong  many 
of  the  words  usually  called  Americaniams, 
which  had  their  origin  in  this  country  and 
have  a  flavor  of  our  institutions,  such  as  "log- 
rolling," "  wire  -  pulling,"  "  aze  -  grinding," 
"  pipe  -  laying,"  "  filibustering,"  "  mndsiU," 
"mean  white,"  "doughface,"  "jayhawker," 
"bushwhacker,"  "copperhead,"  "carpet-bag- 
ger," " shinplastor,"  "atamp,"  "greenback," 
"copper,"  "nickel,"  &o.  The  fashionable  af- 
fectation too  of  using  French  words,  with 
meanings  which  would  not  he  recognized  in 
Paris,  as  "  on  the  by)M,"  "  to  chaperon,^''  "  heatt 
monde,^'  " the  daJuant"  may  be  relegated  to 
this  department  of  slang.  America  is  respon- 
sible also  (or  very  many  of  the  new  words 
coined  to  meet  new  conditions,  such  as  "ca- 
boodle," " calithamps,"  "contraptions,"  "high- 
falutin,"  "hunkydory,"  "shenanigan,"  "apon- 
dulicks,"  "akedaddle,"  "scalawag,"  and  such 
oorruptions  as  "  slantindicnlar,"  "rambnmp- 
tions,"  and  "  splendiferons."  (See  Auebioak- 
isus.)  Every  bnuness,  vocation,  and  profes- 
sion has  its  slang,  and  every  notable  civil 
event  and  politicd  convalsion  furnishes  new 
phrases  and  words,  most  of  which  are  ephem- 
eral. The  press  and  the  theatre  are  prolific 
coiners,  and  the  university,  the  army,  the  ex- 
change (see  Stock  Exobaitge),  politics,  fash- 
ion, ttie  prize  ring  (see  Pdoilism),  and  the 
turf  are  all  responsible  for  a  large  share  of 
the  current  slang  of  the  day.  The  sea  too  is 
no  less  profuse  in  illegitimate  expressions  than 
the  loud,  and  sailors'  slang  is  proverbial. — In 
France  the  jargon  of  the  thieves  and  vagrants, 
which  is  oallod  argot,  is  a  comprehensive  lan- 
guage, with  a  grammar  and  literature  of  its 
own.  Argot  has  been  traced  as  far  back  as 
tlie  14th  century  according  lo  some  authors, 
but  others  believe  that  it  ori^nated  with  the 
gypsies,  who  appeared  in  Paris  in  the  first  half 
of  the  ISthcentury.  Oneof  the  earliest  works 
on  it  is  Le  Jargon,  ou  langagt  de  Targot  r(- 
forme,  Ac.  (Troyea,  16S0).  In  1827  a  diction- 
ary of  argot  was  published  in  Paris ;  but  the 
prosperity  of  argot  literature  dates  rather  from 
the  publication  in  1837  of  Vidocq's  work  oo 
thieves,  containing  the  argot  dictionary,  which 
he  began  in  1819.  Since  then  many  other 
works  have  appeared,  of  which  one  of  the 
most  valuable  is  Michel's  ^tvde*  de  philohgit 
eompccrie  tur  Vargot,  Ac.  (Paris,  18Bfl).  Argot 
has  found   a   conspicuoos  place   in   modem 
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Fraicli  novelfl,  eapeeiall]'  In  Sne'e  Myttiret  de 
ParU;  indeed,  the  language  of  aome  of  tbe 
chsrscterH  in  that  work  was  so  difficult  to  nn- 
deratand  that  it  waa  found  neeeaaary  to  pub- 
lish a  Dietiojmaire  cvmplet  de  Pargol  employi 
daru  la  Myitira  d»  Pari*.  Borne  at  the  argot 
worda  are  very  expreBsive:  tbui,  God  ia  Mte 
det  mea  (^Mattre  dtt  tnallTa,  Master  of  mas- 
ters); the  devil,  hcvlangtr  (baker);  iirison, 
eoVige  or  abbayede  toU  (college,  fools'  abbe;)  \ 
the  gibbet,  vtvte  (widow) ;  to  suSer  capital 
pnnishmeiit,  epouter  la  T#ue#  (to  marry  the 
widow) ;  a  caf^  hoiMrd  (atamping  mill) ;  to 
eat,  jouer  iet  dominoi  (to  play  dominoes) ;  an 
omniboa,  /our  banal  or  /aee  d  /aee  (parish 
oren,  face  to  face) ;  the  sea,  la  grandt  ta$M 
(the  big  cup) ;  rain,  ioiiilUm  da  cAien  (dog 
Boup);  the  moon,  tnoueharde  or  eqfarde  (fe- 
male apy,  hypocrite);  an  Englishman,  pm/dCTn, 
Toib^f^  &c. — In  Spain  the  Sang  language  ia 
oalled  germania  (Lat,  germanut,  a  full  brother. 
hence  faithful,  true),  from  the  brotherhoode 
or  BssociatioQS  ot  thieves  who  make  use  of  it. 
Some,  with  less  probability,  refer  the  name  to 
the  German  origin  of  tlie  earliest  associations 
in  Spain.  Cervantes  used  some  of  its  terms  in 
"  Don  Quixote  "  and  others  of  his  worlcs,  and 
aome  are  also  to  be  found  in  the  writings  of 
Qaevedo.  In  1609  Juan  Hidalgo  compiled  a 
book  on  the  subject  entitled  Somanea  de  ger- 
mania da  tario*  avtoru,  eon  >u  tocabularw, 
&c  In  germania  a  highway  robber  is  called 
picturesquely  ermitano  d»  eamino  (hermit  of 
the  road);  death,  ciVrta  (the  certain);  suspi- 
cion, opine  (a  thorn);  B  peraon  hanged,  ra- 
eitno  (bunch  of  grapes).  In  Portugal  thieves' 
slang  is  called  ealdo,  perhaps  from  ealar.  to 
conceal.  The  alang  of  the  Italian  vagrants 
and  thieves  is  called  farheteo  (from  furbo,  a 
quack,  knave,  rogue),  and  sometimes  gergo, 
jargon.  Some  of  its  expressions  are  very  sug- 
gestive: thna,  hell  is  calda  eaxa  (hot  house); 
a  atone,  artone  di  ealtota  (earth  bread);  the 
month,  corarna  (cavern) ;  the  nose,  fiavto 
(flate) ;  the  tongue,  ingtgnota  (cunning) ;  the 
Kbomaeb,  fagiana  (bean  box);  the  bearo,  ioieo 
di  berlo  (face  forest). — The  thieves'  slang  of 
0«niiany  is  called  Eothw&Ueh,  from  roth,  a 
cant  term  for  vagrant,  and  a&Ueh,  foreign.  It 
ia  called  also  Eokamloieh»n,  from  the  Hebrew 
'hdthajay  adroit,  ingenious,  and  Ituhon,  lan- 
gnage.  It  is  composed  of  Low,  High,  Jew, 
and  gypsy  German,  has  a  grammar  and  almost 
a  literatiir«  of  its  own,  and  two  dialects,  one 
in  North  and  one  in  South  Germany.  Among 
its  words  are:  custom  house  officer,  Aiakat- 
teher  (one  who  rummages  everything) ;  law- 
yer, DifUer  (one  who  fiBesaee) ;  night,  teliaarz 
(black) ;  priest,  SelmaT%f!M)er  (black  dyer) ; 
gold,  FueAt  (fox) ;  sword,  KeArum  (face  about). 
One  of  the  earliest  and  most  curious  books  on 
BcthwSUeh,  entitled  Von  denfalieAen  Bettlem 
wd  ihrtr  Baberty  (TVittenberg,  1026),  has  a 
preface  by  Hartin  Luther.  A  vocabnlary  of 
it  was  psblished  In  1661,  and  since  that  time 
many  other  works  have  appaared. — In  Jutland 
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a  slang  allied  to  German  cant  is  much  spoken. 
Tbe  Czech  thieves'  cunt  is  called  Aantyrka. 
The  slang  language  of  Holland  is  the  bargoeni 
or  ditttntael.  In  Norway,  Sweden,  and  Den- 
mark, besides  the  fantatprM,  spoken  of  in 
Snnd'ework,  Om FanU titer Landntrygirfolket 
y  Iforgt  (Christiania,  1860),  are  used  toe  later- 
*proget,  or  gypsy  gibberish,  and  the  tkiiar- 
tproget,  the  jargon  of  thieves  and  vegabonda. 
Hnssian  tt^eves  make  use  <rf  different  slang 
dialects,  and  several  of  the  dissenting  religious 
sects  have  languages  peculiar  to  themselves. 
In  Albania  a  slang  language  mide  up  of  a  mix- 
ture of  modern  Greek,  Wallacbian,  Italian,  and 
Latin,  with  a  few  words  of  oriental  invention, 
is  spoken  chiefly  by  quack  doctors.  In  it  the 
verbs  signifying  to  practise  medicine  and  to 
cheat  are  synonymous.  Asiatic  criminals  speak 
the  balaibdlan,  an  artificial  langunge  made 
from  the  Arab,  Persian,  and  Turkish  vocabu- 
laries. The  Indian  Thugs  speak  the  rama- 
teena  langnage,  a  vocabnlary  and  history  of 
which  appeared  in  Calcutta  in  IBSti. 

aUTE.  a  rock  of  no  definite  composition, 
distinruisbed  by  it»  stmcture,  which  is  of  par- 
allel fleets  or  laminte,  easily  separated.  The 
term  is  in  common  use  alao  applied  to  various 
rocks  which  do  not  possess  the  fissile  charac- 
ter in  so  eminent  a  degree,  and  which  are 
sometimes  distinguished  from  tbe  true  slates 
by  the  name  of  schists;  such  are  the  mica,  tal- 
cose,  hornblende,  and  chlorite  schists  or  slates. 
Shale  differs  from  slate  in  its  more  eaKhy  tex- 
ture and  less  tenacity,  aa  well  as  want  of  the 
fierfect  slaty  structure.  Bntita  compcsition  is 
ike  that  of  tbe  argillaceous  or  clay  niate,  which 
is  the  well  known  roofing  and  writing  slate. 
This  variety,  which  is  the  only  slate  of  eco- 
nomical importance,  is  found  among  the  met- 
amorphio  rocks  passing  into  mica  plate,  and 
with  the  strata  of  the  Silorian  period,  and 
nea  with  those  of  still  later  origin.  It 
nently  characterized  by  splitting  with 
ito  large  smooth  plates,  which  have  a 
uniform  degree  of  hardness,  possess  a  dull  or 
feeble  lustre,  and  are  blackish  gray,  bluiah 
black,  bluish  or  reddish  brown,  purplish,  or 
greenish.  The  rock  is  often  traversed  by  thin 
seams  of  quartz,  but  the  prepared  elates  should 
be  entirely  free  from  foreign  minerals,  and  ea- 
peciaily  from  iron  pyrites,  which  are  too  often 
seen  in  yellow  cubical  crystals  scattered  over 
the  surface  of  what  would  otherwise  be  excel- 
lent roofing  slates.  Such  are  unfit  for  writing 
or  school  slates;  and  for  roofing  slates  they 
are  obj'ectionable  on  account  of  the  pyrites 
weakening  the  slates,  and  alao  being  liable  to 
decompose  after  exposure  for  some  time,  and 
cause  unsightly  stains  of  oxide  of  iron.  Car- 
bonate of  lime  is  also  sometimes  present,  and 
is  likewise  injurious.  The  best  slates  are  dis- 
tinguished by  an  appearance  of  compactness 
and  solidity  in  the  blocks,  with  nothing  to  sug- 
gest their  fissile  character ;  and  yet  this  should 
be  so  perfect,  that  when  fresh  from  the  quarry 
these  blocks  may  be  split  with  greater  ease  than 
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pine  timber,  and  ioto  shaets  of  anj  de^ed  tbin- 
neu.  The  faoas  sboald  be  perfeotl j  smootb  and 
purallol,  without  any  curvatures  or  irregnlari- 
ties.  There  sliould  be  do  lines  of  oroM  fracture 
that  should  prevent  their  breaking  in  anj  one 
direotiou  more  than  another.  When  one  is  bal- 
anced on  tha  finger  and  struck  with  a  iiaramer, 
it  should  give  a  clear  ringing  aoond;  and  aft«r 
being  dried  in  an  oven  and  immer^  in  water, 
it  ahoald  absorb  but  little,  as  may  be  ascer- 
tained bj  weighing  it  before  and  ^ter  immer- 
aioD.  This  ia  an  eioellent  test  of  the  compar- 
ative values  of-  different  slates.  The  powder 
of  slates  is  light  graj,  and  when  a  pointed 
piece  is  mbbed  upon  a  sinootb  slate  surface 
a  portion  of  the  powder  remains  behind,  leav- 
ing a  plain  mark  that  is  easilj  wiped  or  washed 
off.  It  is  this  property  which  renders  the  slat«s 
serviceable  for  drawing  and  writing  upon.  Ar- 
gillaceous slates,  like  the  clays  which  they  ori- 
ginally were,  are  essentially  oomposed  of  silex 
and  olnmiaa,  and  the  following  is  the  result  of 
the  analysis  of  a  common  Scotch  variety :  sileK^ 
60  ports  in  100 ;  alumina,  27 ;  oxide  and  sal- 
phate  of  iron,  11;  potash,  i;  magnesia,  1; 
vater,  T;  carbon,  a  trace.  The  slates  are 
found  often  in  beds  of  great  extent,  associated 
with  other  beds  of  similar  character ;  and  this 
singular  feature  is  observed  in  the  strncture 
of  the  rocks,  that  the  oleavage,  or  lines  along 
which  the  slates  naturally  separate,  has  no 
relation  to  the  lines  of  stratification.  However 
much  the  beds  themselves  may  be  contorted 
and  foUow  irregular  waving  planes,  each  sys- 
tem of  cleavage  lines,  in  case  there  are  more 
than  one,  as  sometimes  ooours,  maintains  its 
own  direction  and  rarely  coincides  with  the 
plane  of  dip.  It  is  evident  that  the  cleavage 
seanis  must  have  been  produced  subsequently 
to  the  time  when  the  beds  acquired  their  final 
position.  This  strncture  is  what  is  known  as 
slaty  cleavage ;  and  sometimes  when  the  strata 
are  themselves  thinly  bedded  and  the  stratifi- 
cation is  regular  over  extended  areas,  it  is  not 
easy  to  distinguish  immediately  the  two  seta 
of  planes  one  from  the  other.— Slates  are  quar- 
ried either  by  blasting  out  large  slabs,  or,  when 
E'aoticable,  splitting  them  off  with  gads  and 
rse  weds;es.  The  slabs  from  a  foot  to  a  foot 
and  a  half  thick,  and  it  may  be  8  or  10  ft  long 
and  1  or  2  ft.  wide,  are  set  on  edge,  and  grooves 
ore  out  across  the  top  and  down  the  sides  to 
determine  the  lines  of  fracture  for  separating 
them  into  rectangular  blocks,  which  is  done 
by  blows  from  a  wooden  beetle  directed  upon 
tlie  top  near  the  furrow.  The  splitting  is 
effected  by  driving  wide,  thin  chisels  between 
the  lamina,  and  the  sizes  of  the  slates  are 
reduced  whenever  desirable  bj  cutting  cross 
grooves  and  then  breaking  the  pieces  with  the 
chisel.  When  reduced  to  the  required  thinness, 
the  slates  are  ronghly  dressed  over  the  edge  of 
a  block  of  wood  by  the  blows  of  a  sort  of  chop- 
ping knife  called  a  sack,  aaz,  or  xox.  On  tbe 
back  of  this  tool  is  a  sharp  tapering  steel  point, 
vltb  vhioh  the  workman  when  preparing  roef- 
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near  what  is  to  be  the  bead  or  apper  edge,  tor 
the  nails  which  are  to  hold  it  down  to  the  roof. 
In  Vermont  (nachines  have  been  applied  to 
cutting  grooves  in  the  slate  in  the  ledge  to  fa- 
cilitate tiie  quarrying,  and  the  cutting  and  trim- 
ming are  also  done  by  machinery.  It  is  impor- 
tant that  all  this  work  should  be  done  while 
the  blocks  are  fresh  from  the  quarry,  as  in  dry- 
ing they  ore  apt  to  lose  their  property  of  split- 
ting freely,  though  freezing  may  restore  tliia ; 
but  a  succession  of  frosts  and  thaws  has  the 
effect  of  tliorougb  seasoning,  ijlabs  for  inter- 
nal decoration,  as  mantelpieces,  and  for  articles 
of  furniture,  as  table  tops,  billiard  tables,  sinks, 
&a.,  are  cot  by  circular  saws  which  are  made 
to  revolve  slowly.  The  sheets  whan  thofl 
squared  to  suitable  sizes  ore  planed  in  machines 
similar  to  those  used  for  planing  metals;  and 
pieces  for  mouldings  ore  shaped  by  tools  of 
the  desired  figure.  Variona  omamental  arti- 
cles are  prepared  of  slate  in  imitation  of  mar- 
bles, granites,  and  other  stones,  by  the  wpli- 
eation  of  colors,  which  are  baked  in,  vomiabed. 
and  polished,  the  applications  being  several 
times  repeateid.  (See  Enahelliko,  vol.  vi.,  p, 
691.)— Slatb  Pjsoils  are  made  from  argilla- 
ceous slate  rock,  sometimes  from  talcose  ^ate, 
and  sometimes  from  various  materials  groand 
together  and  compressed.  Near  tbe  town  of 
Oastleton,  and  near  one  extremity  of  the  west- 
ern Vermont  elate  belt,  is  found  on  arfpllaoeoiu 
slate  from  which  the  finest  pencils  are  made. 
The  stone  is  sawed  into  blocks  7  in.  long  by 
fl  in.  wide,  and  split  into  slabs  a  little  more 
than  a  quarter  of  on  inch  thick.  These  are 
then  planed  and  placed  in  a  machine,  in  which 
a  series  of  grooved  knives  cut  through  one  halt 
the  thickness  of  the  slab,  when  it  is  placed  in 
a  second  machine  having  a  bed  with  grooves 
corresponding  to  tbe  sides  of  the  pencils  cnt, 
and  a  cutter  like  tbe  one  in  the  first  machine 
completes  the  operation.  The  pencils  are  then 
counted  and  put  np  in  boxes  of  100  each,  and 
packed  in  cases  of  10,000.  There  are  three 
sizes,  6,  5.  and  4  in.  in  length.  The  waste  of 
this  slate  has  been  utilized  by  grinding  it  into 
dour  and  making  it  into  artificial  pencils. 

SLATS,  BbmmI,  an  American  manufacturer, 
born  at  Belper,  Derbyshire,  England,  June  9, 
176S,  died  at  Webster,  Mass.,  April  31,  1885. 
He  was  apprenticed  to  cotton  spinning  under 
Jedidiah  Btrntt,  partner  of  Arkwright,  and  was 
a  favorite  with  his  master.  He  aided  Mr.  Strutt 
in  making  improvements  in  his  mills,  and  gain- 
ed a  thorough  mastery  of  the  theory  and  prac- 
tice of  tbe  new  manufacture.  In  1789  con- 
gress passed  its  first  act  for  the  encooragement 
of  manufactures,  and  the  Pennsylvania  legis- 
lature offered  a  bounty  for  the  introduction 
of  the  Arkwright  patents.  These  laws  met 
the  eye  of  yonng  Slater  in  an  English  journal, 
and  he  believed  himself  able  to  carry  tne  Ark- 
wright cotton  manufacture  across  the  Atlantic 
without  drawings  or  models,  the  export  beias 
forbidden  nnder  severe  penoltiea.    He  arrivw 
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In  Hev  York  io  November,  17B9,  and  learned 
aoeidentaUf  that  Moses  Brown  hud  made  some 
attempts  at  oottoa  spinnine  hj  machinery  in 
Bhod«  Island.  He  wrote  to  Mr.  Brown  inform- 
ing him  of  what  he  conld  do,  and  received  a 
reply  stating  that  these  attemptB  had  not  been 
BQCceasfal,  and  adding:  "It  tbon  oanst  do 
this  thing,  I  inrite  thee  to  come  to  Rhode  ItJ- 
and  and  nave  the  credit  snd  the  profit  of  In- 
trododng  cotton  manufacture  into  America." 
Slater  proceeded  thither,  and  immediately  en- 
tered into  articles  of  agreement  with  William 
Altay  tuid  Smith  Brown  to  constrnct  and  oper- 
ate the  new  cotton-spinning  machinerj.  On 
Dec  21,  1790,  he  started  at  Pawtncket  three 
18-inch  carding  machines,  the  necessar;  draw- 
ing heads  with  two  rolls  and  four  processes, 
the  roviog  cases  and  winders  for  the  same,  and 
throstle  spinning  frames  of  72  spindles.  Haels 
were  aoon  aft«r  made  for  pnttjnjf  the  yam  into 
■keins,  in  which  form  it  was  then  exclusively 
marketed.  The  first  yams  made  on  this  ma- 
chinery were  eqnal  in  quality  to  the  best  made 
at  that  time  in  England,  llie  growth  of  cot^ 
ton  manufaetnre  waa  for  some  time  necessarily 
slow,  OS  the  cotton  was  picked  by  hand  in  fam- 
ilies. Fnrther  progreaa  was  made  some  years 
later  when  yam  was  dyed  and  distributed  in 
families  for  weaving.  In  1812  Slater  began 
th«  erection  of  mills  in  Oxford  (now  Webster), 
Haas.,  adding  in  181S-'1G  the  mnnofactare  of 
wooUea  doUia;  and  here  has  grown  up  the 
large  establishment  which  still  bears  his  name. 
He  eatsblished  in  1796,  for  the  improvement 
of  hia  workpeople,  a  Snnday  school,  which  was 
the  tlrst  or  among  the  first  in  the  United  States. 

aUVE  COtar,  a  part  of  the  coast  of  Upper 
Guinea,  W.  Africa,  between  the  rivers  Volta 
and  Cameroons,  comprising  a  small  part  of  the 
British  Gold  Coast  protectorate,  the  coast  of 
J>ahomey,  the  British  colony  of  Lagos,  and 
the  coast  of  Benin  and  Calab^.  It  derived  its 
name  from  the  trade  in  slaves,  formerly  the 
chief  traffic  of  the  coast.    (See  Quihba.) 

MfBT,  the  condition  of  abeolnte  bondage, 
in  which  one  person  ia  the  nuconditionsl  prop- 
M^  or  chattel  of  another,  and  obliged  to  tabor 
for  his  master's  benefit,  without  his  own  con- 
sent. It  has  existed  in  some  form  in  all  na- 
tions, and  atiil  ezista  in  many  oonntries,  thongh 
tnodem  slavery  differs  in  several  respects  from 
ancient  slavery.  It  was  in  perfect  existence 
■t  the  dawn  of  history,  and  allusions  to  it 
are  foond  in  some  of  the  earliest  extant  wri- 
tinga.  Kidnapping  was  a  common  mode  of 
obtaining  slaves  for  commerce,  and  it  was  ex- 
tensively followed  by  the  Fhisniciana  as  much 
as  8,000  years  ago,  and  the  slave  trade  was 
then  in  ^tll  vigor.  Slavery  first  appears  in 
Chinese  records  abont  IS  centuries  B.  C.  In 
India  the  number  of  slaves  was  smalt,  and  it 
has  even  been  asserted  that  slavery  was  there 
prohibited  by  poaitive  law;  but  the  lower 
castea  could  be  enslaved  for  debt.  Slavery 
existed  among  the  Assyrians,  the  Babylonians, 
aai  the  Pernana  after  they  had  beoraie  con- 


SLAVEBT  89 

qnerors.  The  oonqnering  races  who  estab- 
lished their  rule,  in  suocession,  in  that  quar- 
ter of  the  globe,  foond  slavery  there  existing, 
and  in  some  instances  they  increased  its  ex- 
tent; but  the  general  tendency  of  extensive 
conquests  was  to  lessen  the  number  of  slaves, 
for  when  different  races  became  subject  to  the 
same  royal  line,  and  peace  prevaileu,  ss  in  the 
Persian  empire,  which  extended  from  the  bor- 
ders of  Ethiopia  to  India,  the  suppbes  of  slaves 
were  largely  cnt  off,  as  those  supplies  were 
principally  obtained  through  war.  The  He- 
brews had  some  form  of  slavery  from  the  time 
of  Abraham.  The  Mosaic  legislation  concern- 
ing servitude  was  very  mild,  and  contained  nn- 
nierous  important  limitations  of  the  rights  of 
masters.  Jn  Phcenicia  slaves  were  very  nomer- 
ons,  and  were  extensively  employed  m  all  the 
branches  of  industry  that  were  pursued  by 
that  enterprising  people.  They  formed  much 
the  larger  psrt  of  the  populations  of  such  cities 
as  Tyre  and  Bidon.~-^lavery  was  a  firmly  es- 
tablished institntion  of  the  Uetlenio  heroic  sge. 
It  was  the  consequence  of  invasion  and  con- 
quest, and  it  led  to  fnrther  wars  that  were 
waged  in  order  to  procure  more  slaves.  Piracy 
and  kidnapping  were  resorted  to  for  the  same 
object,  and  no  degree  of  life  was  exsmpt  from 
the  effects  of  this  state  of  things.  Yet  in  the 
heroic  age  Grecian  slavery  was  mild.  "In 
Homer,"  it  has  been  truly  said,  "  the  condition 
of  tlie  slave  seems  everywhere  tempered  by 
the  kindness  and  indulgence  of  the  master." 
The  condition  of  women,  however,  was  worse 
than  that  of  men.  The  female  slaves  per- 
formed the  prindpal  work  in  the  interior  of 
tlie  honse.  Not  only  do  they  seem  to  have 
been  more  harshly  treated  than  the  males,  but 
tbey  were  charged  with  the  hardest  and  most 
exhausting  labor  which  the  establishment  of  a 
Greek  chief  required.  The  treatment  of  slaves 
was  very  different  by  the  different  Greek 
communities.  The  Athenians  were  very  kind 
toward  them,  and  throughont  Attica  prevailed 
the  mildest  form  of  servitude  known  to  the 
world  of  antiquity.  Athenian  legieletion  pro- 
tected the  personal  rights  of  the  slave,  end 
promoted  his  efforts  to  obtain  freedom.  There 
were  both  public  and  private  slaves  at  Athenir 
the  former  being  the  property  of  the  state, 
some  of  whom  were  educated  and  filled  impor- 
tant offices,  such  as  those  of  secretaries  of  the 
commanders  and  tressurers  of  the  armies. 
Sparta  was  regarded  by  Greece  as  furnishing 
the  practical  antithesis  to  Athens  in  the  treat- 
ment of  slaves.  The  helots  of  Sparta  furnish 
the  type  of  all  that  is  calamitous  among  the 
oppressed,  and  there  is  much  in  Spartan  his- 
tory that  justifies  this  view  of  their  condition. 
They  were  slaves  of  the  state,  and  those  by 
whom  tbey  were  held  coold  neither  liberate 
them  nor  sell  them  out  of  Laconia.  They  ap- 
pear to  have  occupied  some  such  position  as 
the  serfs  of  the  middle  ages,  but  the  central 
authority  had  more  power  over  them.  (See 
HuoTS.)    The  snppliee  of  slaves  were  obtained 
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in  most'psrta  ot  Greece  through  war,  com- 
merce, piracy,  and  lddiiq>piiig.  Tliere  were 
regalar  markets  for  their  ealo,  the  prindpol  of 
which  were  held  at  Athens,  Samoa,  and  Chios. 
Negroea  were  among  the  HlaveB  imported, 
Egjpt  furniahing  tiie  larger  namber  of  them; 
and  they  were  valued  for  tbeir  compleiion, 
and  considered  aa  luiariea,  Most  of  the  do- 
mestic and  personal  slaves  were  barbarians, 
that  is,  parsons  who  were  not  of  Greek  blood, 
for  it  woa  the  Grecian  custom  to  allow  prison- 
ers of  their  own  race  to  be  ransomed.  The 
nnmbsr  of  slavea  in  Greece  was  very  large, 
and  it  is  even  estimated  to  have  been  three 
or  four  times  aa  great  as  that  of  the  free  pop- 
ulation. Uulilce  the  Komans,  the  Greeks  did 
not  seek  to  posseaa  many  alavea  from  mo- 
tivea  of  iDxnr;  and  ostentetion,  but  of  profit. 
Fifty  slaves  were  a  large  namber  for  a  wealthy 
Athenian  to  own,  while  some  Romans  owned 
20,000   each.     There  were  many  slaves  em- 

Kloyed  in  the  mines,  but  tbey  were  ot  the 
last  valuable  kind,  and  their  labor  was  de- 
atraotive  of  life.  Moat  of  the  slave  insurrec- 
tions in  Attica  were  brought  about  by  the 
mining  aUves,  and  on  one  occasion  they  took 
poaseasion  ot  Bunium,  and  held  it  for  some 
time.  The  Athenian  alavea  were  not,  aave 
on  extraordinary  occasions,  employed  as  sol- 
diers, like  those  of  the  Dorian  Greeks.  They 
fonght  at  Marathon  and  at  the  Arginusee,  but 
these  were  remarkable  exceptionB,  Manumit- 
ted slaves  in  Greece  could  not  become  citi- 
zens, but  became  metios,  and  were  still  under 
certain  obligations  to  their  former  masters, 
neglect  of  which  made  them  liable  to  be  sold 
into  slavery  again. —  In  Italy  slavery  prevailed 
even  more  estensively  than  in  Greece,  though 
in  the  early  times,  it  has  been  contended,  and 
before  the  foundation  of  the  Roman  dominion, 
the  namber  of  slaves  was  so  small,  and  tbey 
were  so  well  treated,  as  hardly  to  deserve  the 
name ;  but  as  there  is  evidence  that  the  Etrns- 
oana  had  negro  slaves,  the  slave  trade  mast 
have  been  exten^vely  carried  on  between  Italy 
and  Africa  at  a  remote  period.  The  Komans 
had  slaves  at  the  earliest  dates  of  tbeir  annals, 
and  far  earlier  than  that  time  whioh  is  recog- 
nized as  the  beginning  of  tbeir  anthentio  his- 
tory; but  there  was  a  great  difCerence  between 
the  institution  as  it  existed  in  the  opening 
years  of  the  repnblic  and  as  it  beoome  several 
generations  bcifore  the  establishment  of  the 
imperial  mle.  As  the  kingdom  of  Borne  is 
beUeved  to  have  been  far  more  powerful  than 
was  the  Roman  republic  during  the  first  two 
centuries  of  its  existence,  and  had  commercial 
relations  with  the  Oarthaginians,  the  principal 
slave  traders  ot  the  time,  the  just  conclusion 
is  that  slavery  was  more  extensive  under  the 
later  kings  than  it  was  onder  the  prsators  and 
early  consuls.  In  the  early  times  nearly  all  the 
domestics  of  the  Romans  were  slaves,  and  so 
were  the  majority  of  the  operatlvea  In  town ; 
but  that  excess  of  agrlcoltoral  slaves  which  in 
later  times  became  a  marked  feature  of  Bo- 


man  industrial  life  was  then  nnknown.  Agri- 
culture was  considered  an  honorable  parsnit, 
and  the  haughtiest  of  the  patricians  often  onl- 
tivated  their  fields  with  their  own  bands ;  for 
they  were  not  all  rich,  as  the  story  of  Cinoua- 
natus  shows.  The  first  slaves  ot  the  Romans 
were  eiclosively  prisoners  of  war  made  from 
the  peoples  in  their  immediate  vicinity,  and 
sold  at  anction  by  the  state  as  booty ;  tbey 
strongly  resembled  tbeir  masters,  so  that  tbeir 
condition  was  probably  not  hard;  bnt  there 
was  a  constant  change  for  the  worse  as  the 
circle  of  Roman  conquest  extended.  So  lon^ 
as  the  wars  of  the  Romans  were  confiDed  to 
their  own  immediote  port  of  the  world,  the 
numbers  obtained  by  war  could  not  Lave  been 
very  large ;  but  when  their  armies  began  to 
contend  with  distant  peoples,  and  to  cooqner 
them,  they  were  counted  by  myriads.  'HieT' 
acted  on  uie  principle  of  sparing  the  hamble 
and  Bubdning  the  proud,  granting  both  life  and 
liberty  to  those  who  sorrendered,  bot  wTdng 
captive  all  thoae  who  resisted  their  arms,  and 
consigning  such  of  them  to  slavery  as  were 
not  reserved  for  a  fate  more  immediately  se- 
vere. The  Romans  were  not  sparing  in  the 
infliction  ot  this  mle  of  war,  and  the  conse- 
quence was,  not  only  that  the  slave  popula- 
tion was  rapidly  increased,  bnt  tbst  it  was 
made  to  include  the  most  cultivated  classes  ot 
the  most  cultivated  period  of  antiquity,  as  the 
Roman  conqnests  did  not  begin  until  after  the 
highest  of  ancient  races  bad  completed  their 
development.  Roman  slavery  began  to  aseume 
its  great  proportions  in  the  same  age  that  aaw 
the  beginning  of  its  Ion;;  quarrel  with  Car- 
thage, which  opened  in  264  IS.  C.  'When  the 
Romans  made  their  first  invasion  of  Africa, 
256  B.  C,  nnder  Regulus,  they  landed  in  a 
portion  of  the  Carthaginian  territory  lying 
between  the  Ilermtean  headlaud  and  the  Less- 
er Syrtis.  This  fine  country  was  given  np 
to  all  the  horrors  ot  ancient  warfare,  "  and 
20,000  persons,  many  of  them  doubtless  of 
the  hignest  condition,  and  bred  np  in  all  the 
enjoyments  of  domestic  peace  and  affluence, 
were  carried  away  aa  alaves."  Most  ot  the 
captives  taken  at  the  conquest  of  Carthage, 
who  had  surrendered,  were  sold  into  slavery. 
This  treatment  of  the  Cartha^nians,  a  high- 
bred and  refined  people,  shows  the  character 
ot  Roman  slavery,  which  was  not  confined  to 
the  barbarous  races,  or  to  any  peculiar  people, 
bat  swept  all  within  its  nets  who  could  be 
conquered  or  purchased.  Corinth,  one  of  the 
richest  and  most  luxurious  cities  ot  Greece, 
was  destroyed  at  the  same  time  with  Carthage, 
and  the  Corinthians  were  all  sold  into  slavery; 
and  nothing  bnt  the  influence  of  Polybius  with 
the  younger  Scipio  Atricanos  prevented  the 
entire  population  of  the  Peloponnesus  from 
shoring  their  fate.  Two  generations  earlier, 
Capua,  a  city  not  inferior  to  Carthage  or  Cor- 
intn  in  culture,  the  wealth  and  magnificence 
ot  which  were  proverbial,  had  many  of  Its 
best  dtizeus  sold  into  davery,  their  wives  and 
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1  being  also  tboB  sold;  "and  it  was 
Mpeciallj  ordered  that  they  shonld  be  sold 
at  Rome,  lest  soma  of  their  CDnntrjmen  or 
neighbora  shoald  porchaae  them  for  tbe  pur- 
pose of  reetoring  their  liberty."  After  the 
olose  of  the  second  Pemc  war,  the  coD(]Desta 
of  Rome  went  ou  with  great  rapiditj,  and  the 
Dombera  of  the  slave  population  increased  at 
the  aame  rate,  so  that  iu  TO  years  even  the 
free  agricultural  populatioD  of  Italy  had  most- 
ly disappeared.  The  absorptioa  of  small  free- 
holds in  large  estates,  along  with  war,  led  to 
the  decrease  of  that  population,  sdU  the  places 
thofl  m&de  vacant  were  filled  by  the  parchsae 
of  slaves,  the  latter  being  taken  in  war  to  a 
eoiufderable  extent,  though  the  slave  traderB 
were  by  no  means  idle.  One  of  the  couse- 
quences  of  the  successes  of  ^milins  Pavlus 
in  Macedonia  was  the  sale  of  1SO,000  Epirotes, 
who  had  been  seized  becanse  their  country 
WBB  friendly  to  Perseus.  The  demand  for 
slaves  became  very  great  full  two  centuries  B. 
C.  in  Sicily,  nht<^  had  then  fallen  complete- 
ly under  the  Roman  dominion,  aad  because 
earn  was  much  wanted  in  Italy,  then  beginning 
to  recover  from  the  effect  of  the  Carthaginian 
invasion  and  occupationj  and  the  state  of 
things  in  Sicily  was  so  favorable  to  the  aggre- 
gation of  wealth,  that  it  soon  extended  to  l^y, 
where  the  land  passed  into  the  hands  of  the 
few.  Great  estates  succeeding  to  the  many 
mall  farms  that  had  been  known  in  the  pre- 
ceding generations,  the  aotl  was  now  culti- 
vated or  attended  to  by  great  masses  of  slaves, 
the  property  chiefly  of  the  leading  members  of 
the  optimata,  or  the  high  aristocratical  party. 
The  wars  in  Spain,  llljria,  G-reece,  Syria,  and 
Ifaeedonia  famished  hige  numbers  of  slaves, 
the  common  sorts  of  whom  were  sold  at  low 
rates,  and  were  employed  in  the  country.  The 
JDvauon  of  the  Roman  territories  by  the  Ten- 
tones  and  Ctmbri,  which  ended  in  the  total 
defeat  of  those  barbarians  by  Marias,  added 
considerably  to  the  number  of  slaves,  60,000 
of  the  Cimbri  alone  being  taken  captive  in  the 
last  great  battle  of  tbe  war.  The  conqnestsof 
Snlla,  Ltieullna,  and  Pompey  in  Greece  and 
tbe  East,  actually  flooded  the  slave  markets,  so 
that  in  the  oamp  of  Lucnllus,  in  Fontns,  men 
were  sold  for  four  draohmee  each,  or  about  62 
cents  of  onr  money.  Cicero  sold  about  10,000 
of  the  inhabitants  of  the  Cilioian  town  of 
PindenissTiB.  The  Gallio  wars  of  Julius  Crasar 
famished  almost  half  a  million  slaves;  and 
Augustus  sold  86,000  of  the  Salas-'i,  nearly  a 
fourth  of  whom  were  men  of  military  age. 
Id  the  Jewish  war  which  ended  in  the  de- 
Ctroction  of  Jerusalem,  00,000  persons  were 
made  captives.  But  Roman  slavery  would 
not  have  been  so  comprehensive  if  the  Ro- 
mans had  been  compelled  to  rely  solely  upon 
war  for  slaves.  Commerce  has  been  a  chief 
means  of  feeding  slavery  from  the  beginning 
of  the  world.  Before  the  Romans  had  ob- 
tained dominion  over  Italy,  they  were  slave 
purchasers  from  llie  Carthaginians,  who  drew 
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their  principal  supplies  of  men  from  tbe  inte- 
rior of  Africa,  the  slave  trade  of  that  region, 
like  that  of  Asia  and  Greece,  being  much  older 
than  history.  Many  slaves  were  obtained  by 
commerce  from  the  East,  and  the  cities  on  the 
shores  of  the  Euzine  were  among  the  chief 
slave  marts  of  antiquity  far  down  into  the 
days  of  the  empire.  Barbarians  of  whom  the 
Romans  otherwiite  knew  nothing  found  their 
way  to  the  imperial  city  as  slaves.  At  the 
height  of  her  power  Rome  had  slaves  from 
Britain,  Gaul,  ecandinavis,  Germany,  Serma- 
tia,  Dacia,  Spain,  the  different  countries  of  Af- 
rica, from  Egypt  to  the  Troglodytes  of  Ethio- 
pia, the  western  Mediterranean  isiflnds,  Sicily, 
Greece,  Illyria,  Thrace,  Macedonia,  Bithynia, 
Fbrygia,  Cappadocia,  Syria,  Media,  and  almost 
every  other  country  to  which  ambition  or  ava- 
rice could  lead  the  soldier  or  the  trader  to 
penetrate.  All  races  fnrnished  tbeir  contribn- 
tions  to  the  greatest  population  of  slaves  that 
ever  existed  under  one  dominion.  Unlike  the 
Greeks,  the  Romaos  "  acknowledged  the  gen- 
eral equality  of  the  human  species,  and  con- 
fessed the  dominion  of  masters  to  flow  entire- 
ly from  the  will  of  society;''  but  this  did  not 
prevent  them  from  enslaving  all  men  upon 
whom  they  could  lay  their  hands,  while  they 
were  much  harsher  toward  their  alaves  tlian 
the  Greeks  were.  Not  a  few  slaves  were  pro- 
cured by  kidnapping  persons,  and  it  was  no- 
torious that  even  Roman  freemen  were  seized 
and  shot  up  in  the  ergaitula  of  the  great  pro- 
prietors, which  invasion  of  personal  rights  the 
whole  power  of  the  government  was  unable  to 
prevent.  Children  were  sometimes  sold  into 
slavery  by  their  parents,  either  from  love  of 
gain  or  to  aave  them  from  starvation  ;  and  the 
number  of  these  sales  was  large  in  times  of 
general  distress.  Men  were  aleo  euld  for  debts 
due  to  the  imperial  treasury.  Under  a  vaiiety 
of  circumstances  poor  people  could  sell  them- 
selves into  slavery,  but  such  sales  were  not  ir- 
revocable until  the  second  century  of  the  em* 
pire,  and  then  the  law  was  somewhat  limited, 
the  object  being  to  punish  those  who  had  Eold 
themselves  with  the  intention  of  reclaiming 
their  freedom,  the  purchaser  in  such  esses  hav- 
ing no  redress.  Romans  who  had  committed 
crimes  that  were  ignominionsly  punished  be- 
came slaves  through  that  fact,  and  were  known 
as  KTvi  ptena,  or  slaves  of  punishment,  and 
were  public  property.  They  remained  slaves 
even  if  pardonea,  unless  specially  restored  to 
citizenship ;  and  it  was  not  nntil  tlie  reign  ot 
Justinian  that  this  form  of  slavery  was  abol- 
ished. In  early  times,  persons  who  did  not 
give  in  their  names  for  enrolment  in  the  pub- 
lic force  were  sold  into  slavery,  after  being 
beaten ;  and  incorrect  returns  to  the  censors 
led  to  the  sanje  punishment.  Poor  thieves, 
who  could  not  make  a  fourfold  return  of  tbe 
amount  of  their  booty,  became  slaves  to  the 
party  stolen  from ;  and  a  father  could  give 
op  a  child  who  hod  stolen  to  the  prosecutor. 
Poor  debtors  were  sold  as  slaves. — The  em- 
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ploTmeiito  of  Roman  ilaTes,  both  pablio  uid 
private,  were  verj  varioaa,  and  were  ininiit«ly 
sabdivided.  B«sidea  fiUiDg  all  the  more  menial 
offices,  manf  of  them  oocnpied  the  positioita  of 

librariani,  readers,  reoiten,  Btoi7  tellera,  Jour- 
nal keepers,  amonnenses,  phyaioiaDB  and  ear- 
geona,  arohltecta,  diviners,  grammarianB,  pen- 
men, mnsioiana  and  sin^rs,  playei^s,  builaera, 
engravers,  antiquarioa,  illnmi&Btors,  painteni, 
silversmiths,  gladiators,  charioteers  of  the  cir- 
CD3,  Ac.  Before  a  slave  oonld  become  a  sol- 
dier he  was  emaacipated,  and  into  the  Ro- 
man armies  of  the  early  republic  not  even 
freedraeo  were  allowed  to  enter;  but  the  de- 
mand for  soldiers  did  away  with  this  delioocj, 
and  slaves  were  regnlarlj  enliated  in  the  aeo- 
ond  Pnoio  war,  and  did  good  service  to  the 
state.  Many  of  the  Roman  slaves  were  on  the 
most  intimate  terms  with  their  masters,  and 
mast  have  been  well  treated,  or  the  state  of 
society  would  have  been  intolerable;  and  we 
read  of  not  a  few  instances  in  which  the  lives 
of  masters  were  saved  by  their  slaves,  in  the 
times  of  the  prosoriptions  and  massacres  of 
Uarins  and  Snlla,  and  of  the  triumrire,  and  on 
other  ocoasioDS.  But  the  masses  of  the  alaves 
were  treated  harshly,  and  the  laws  and  regala- 
tioDS  affecting  them  were  mostly  severe.  The 
Romans  were  generally  hard  masters ;  and 
"  the  original  condition  of  slaves,  in  relation 
to  freemen,  was  as  low  as  oan  be  conceived. 
They  were  not  considered  members  of  the 
Oommanity,  in  which  they  had  do  station  nor 
place.  They  possessed  no  rights,  and  were 
not  deemed  persons  in  law ;  so  that  they  could 
neither  ane  nor  be  sued  in  any  court  of  civil 
Jndloatnre,  and  they  coald  not  invoke  the  pro- 
tection of  the  tribunes.  So  far  were  these 
notions  carried,  that  when  an  alleged  slave 
clidmed  his  freedom  on  the  gronnd  of  nnjnst 
detention  in  servitude,  he  was  under  the  ne- 
cessity of  having  a  free  protector  to  sne  for 
him,  till  Justinian  dispensed  with  that  formal- 
ity." Slaves  were  allowed  only  a  special  kind 
of  marriage  (contubemiuat),  and  they  had  no 

?ower  oror  their  children.  Few  of  the  ties  of 
lood  were  recognized  among  tbem  ;  and  they 
could  hold  property  only  by  the  sanction  or 
tolerance  of  their  masters.  The  cHminsl  law 
was  eqnally  harsh,  slaves  being  treated  under 
it  as  things,  but  it  was  gradually  meliorated. 
The  severest  and  moat  ignominious  punish- 
ments were  shared  by  slaves  with  the  vilest 
malefactors,  as  cmciflxion  and  hanging,  and 
later  they  were  burned  alive.    Under  the  em- 

!>ire  the  condition  of  the  slaves  was  better  than 
t  had  been  under  the  repnblio.  The  emperors 
were,  however,  far  from  pnrsuing  a  oniform 
policy  toward  the  servile  class,  and  some  of 
them  even  restored  cmel  laws  that  had  been 
abolished.  In  theory  Roman  slavery  was  per- 
petual, and  to  this  theory  the  practice  con- 
fonned,  inasmnch  as  by  no  act  of  his  own 
could  the  slave  become  free.    Freedom  could 

Eroceed  only  from  the  action  of  the  master. 
[annmission  was  not  uncommon,  and  there 


were  numerous  treedmen  who  exerdsed  mndi 
influence,  as  well  in  pnblic  life  as  in  familiea. 
Freedom  was  the  reward  of  good  condnct, 
and  the  ease  with  which  the  plaoes  of  freed 
slaves  could  bo  filled  up  by  new  purchases 
made  manumission  mnoh  more  frequent  than 
it  would  have  been  under  other  circnmataneee. 
Dying  masters  freed  slaves  by  the  hundred,  in 
onier  that  they  might  swell  their  f  aneral  pro- 
cessions. On  joyful  oocssions  a  wealthy  mas- 
ter woald  mannmit  many  of  his  slaves.  Some- 
times staves  were  liberated  in  the  article  of 
death,  in  order  that  they  might  die  in  free- 
dom. Uannmission  was  often  the  result  of 
agreement  between  masters  and  slaves,  the  lat- 
ter either  purchasing  freedom  with  money,  or 
binding  themselves  to  pnrsae  certun  courses 
that  should  be  for  their  former  owner's  inter- 
est. The  republican  period  was  favorable  to 
emancipation,  and  freedmen  were  so  numer- 
ous at  the  formation  of  the  empire  that  some 
of  the  early  emperors  sought  to  restrict  maua- 
mission,  less  however  to  promote  the  interest 
of  slaveholders,  or  to  increase  the  number 
of  slaves,  than  for  the  purpose  of  IncreasiDg 
the  numbers  of  the  ingenuous  class,  an  ob- 
ject much  thou^t  of  and  aimed  at  by  eeveral 
generations  of  Roman  statesmen,  but  always 
without  success.  The  later  emperors  favored 
emancipation,  particularly  after  they  bad  be- 
come Onristisn;  and  Justinian  removed  nearly 
every  obstacle  to  it.  Augustus  labored  strenu- 
ously to  limit  emancipation,  bat  even  he  bad 
recourse  to  the  society  of  freedmen,  in  accord- 
ance with  a  custom  of  the  great  men  of  hia 
country;  and  in  80  years  after  his  death  the 
Roman  world  was  governed  by  members  of 
that  class  of  persons.  Jnlins  Oeesar  employed 
no  freedmen,  and  Tiberius  employed  but  few, 
and  gave  tbem  none  of  his  confldenoe,  thna 
imitating  Ctesar  rather  than  Augustus ;  and 
even  Calirnla  used  them  but  little.  Olaudiua 
they  ruled,  and  through  him  the  empire. — It 
is  impossible  to  estimate  with  an  approach  to 
accuracy  the  number  of  Roman  slaves.  Gib- 
bon thought  it  was  equal  to  that  of  the  free 
population,  which  Zumpt  pronounces  a  "gross 
error;"  and  Blair  estimates  that  during  the 
14  generations  that  followed  the  conquest  of 
Greece,  there  were  three  slaves  to  one  tree- 
man.  Gibbon's  estimate,  which  applies  to  the 
reign  of  Claudius,  would  give  60,000,000,  and 
probably  it  is  not  far  from  the  truth,  thou|i^ 
we  may  agree  with  Blair  that  it  seems  much 
too  low  for  those  plsoes  which  were  inhabit- 
ed by  Romans  properly  so  called.  Uany  iudi- 
vidnals  owned  immense  nnmbers,  thoagh  the 
figures  in  some  of  these  oaaea  are  perhaps 
eiafq^erated,  or  the  results  of  the  mistakes  of 
copyists.  The  prices  of  slaves  were  not  Hied. 
Good  doctors,  actors,  cooks,  beautiful  women, 
and  skilled  artists  brought  heavy  sums,  and 
"ruled  high;"  and  so  did  handsome  boys, 
ennnohs,  and  fools.  Learned  men,  gramma- 
rians,  and  rhetoricians  also  sold  at  high  rat«s. 
Some  descriptions  of  artiBana  and  laboren 
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vould  sell  at  good  priwa.  npwarf  of  $800  of 
oar  money  eacli ;  but  $100  was  a  fair  average 
price  fur  a  <M)minoD  ^ve,  and  when  a  slave 
could  be  bongbt  for  about  half  that  bqdi  the 
price  wat  held  to  be  low.  Insnrreclioiis  and 
servile  wars  were  not  nnoommon.  Tto  snch 
wars  broke  out  in  Sicil?  after  the  conquest  of 
that  island  hj  the  Romans,  and  were  extin- 
guished onlj  in  the  blood  of  myriads  of  men, 
atw)  through  the  exertions  of  consular  armies. 
Toward  the  close  of  the  Tth  century  of  Rome 
the  war  of  the  gladiators,  waged  on  the  one 
ude  b;  slaves  aione,  from  general  to  camp 
serrants,  brought  the  republic  to  the  verge  of 
rnin.  The  war  was  commenced  bj  a  few 
gladiators  from  the  schools  of  Capua,  under 
the  lead  of  Spaitacoa,  a  Thracian,  73  B.  0., 
and  lasted  for  more  than  two  years.  Several 
Roman  armies,  commanded  by  prsetors  and 
consuls,  were  defeated,  and  for  a  time  the  re- 
volted slaves  had  the  peninscla  mora  at  their 
command  then  it  was  at  the  command  of  the 
Romans.  The  conntry  was  horribly  ravaged, 
tad  it  was  not  until  Crassns  took  the  field,  and 
200,000  men  were  employed,  that  the  insnr- 
rection  was  snbdaed;  and  the  final  battle  was 
won  by  the  Romans  more  as  the  consequence 
of  the  death  of  Spartacus  before  ic  was  half 
fought  than  from  their  superior  generalship. 
Six  tbonsand  of  the  slaves  were  lianged  or  cru- 
cified after  their  defeat.  The  punishment  of 
rebellious  slaves  was  always  very  severe.  Many 
elavea  had  enlisted  under  Sestns  Pompey,  and 
thousands  of  them  who  fell  into  the  nands  of 
Octavins  were  sent  to  the  horrible  death  of 
the  cross,  with  the  general  approbation  of  the 
citizens.  They  were  crucified  solely  as  fugi- 
tives, as  all  whose  masters  conld  be  found  were 
restored  to  them;  and  the  cmel  act  was  per- 
petrated in  violation  of  plighted  fdth.  It  more 
than  once  happened  that  Roman  leaders  in  the 
civil  wars  either  called  upon  slaves  to  rebel,  or 
availed  themselves  of  the  services  of  slaves. 
Jhrins,  on  his  retnfn  from  Africa  to  I^yi  and 
jnot  before  his  death,  proclaimed  liberty  to  all 
fllKTes  who  would  join  him,  and  at  least  4.000 
eiiliBt«d  Duder  hjs  banner.  Before  his  exile  he 
had  tried  the  same  plan,  but  without  snecess. 
The  Comelisns  of  Bulla  were  10,000  freed 
idaTes,  who  bad  belonged  to  members  of  the 
Ifitriiiii  party  that  hadheen  proscribed  by  tlie 
conqueror,  and  who  took  their  appellation 
from  the  gentile  name  of  their  patron. — The 
bIatb  trade  of  antiquity  comprehended  the 
whole  hemisphere  in  its  drcle.  Ita  origin  is 
nnfcnown,  for  it  was  practised  in  all  its  parts 
at  the  earliest  period  of  which  any  knowledge 
fa  to  be  obtiuned.  The  Phoenician,  slave  trade 
was  very  extensive,  and  supplied  in  part  by 
piracy.  They  stole  Greeks  and  sold  tnem  12 
(wnturies  before  Christ,  and  they  also  sold 
rtolen  people  to  the  Greeks.  They  had  a  land 
traffic  in  slaves,  obtaining  them  in  the  coun- 
tries between  the  Blaok  and  Caspian  seas;  and 
tbey  eichansed  Hebrew  slaves  for  the  produc- 
tiona  of  Arabia  with  the  Sabnans  and  Edom- 
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ites.  The  Greeks  were  also  great  slave  tra- 
ders, and  were  as  skilful  In  kidnapping  persona 
as  were  the  Phoenicians.  Their  slave  traffic 
extended  to  Egypt,  Thrace,  Phrygia,  Lydia, 
Syria,  and  other  countries.  From  Egypt  they 
obtained  blacks,  then  regarded  as  slaves  of 
luxury.  Their  slaves  came  mostly  from  the 
nOHh  and  the  east.  The  chief  Grecian  slave 
marts  were  Athens,  Samos,  Chios,  Ephesns, 
Oypms,  and  Corinth.  The  Carthaginians, 
who  were  the  Phcenicians  of  the  west,  rival- 
led their  progenitors  in  the  extent  and  com- 
prehensiveness of  their  slave  trafBc.  They  had 
an  immense  trafiio  with  the  interior  of  Africa, 
a  caravan  trade,  like  that  of  the  Egyptians  and 
of  the  Cyrennans.  Women  were  preferred 
to  men  in  the  trade  with  the  African  slave 
dealers,  as  they  sold  for  much  higher  prices  in 
some  northern  countries.  There  was  a  large 
demand  for  negroes  in  the  Balearic  islands,  and 
especidly  for  women.  Corsica  also  furnished 
many  valuable  slaves  to  the  Carthaginians. 
The  Roman  slave  trade  ss  much  exceeded  that 
of  any  other  country  of  antjouity  as  the  institu- 
tion of  Roman  slavery  exceeded  slavery  in  other 
countries.  In  remoter  times  the  Romans  were 
no  better  than  robbers  in  their  treatment  of 
foreigners,  imitating  the  Etruscans  in  this  re- 
spect, who  were  the  worst  pirates  of  antiquity, 
Corinth  had  been  the  chief  slave  mart  of  Greece 
toward  the  close  of  its  independence,  before 
it  fell  into  the  hands  of  the  Romans,  and  at 
the  time  when  slavery  was  beginning  to  in- 
crease rapidly  in  Italy;  and  it  is  supposed,  its 
situation  being  favorable  to  trade  of  the  kind, 
that  many  slaves  were  sent  thence  from  the 
East  to  the  cities  on  the  eastern  Italian  coast. 
But  the  destruction  of  Corinth  by  the  Romans, 
146  B.  C,  transferred  the  slave  trade  to  Delos, 
which  became  the  most  noted  slave  market  of 
that  age,  though  the  trade  in  slaves  wsa  but 
one  branch  of  the  immense  commerce  that 
centred  there.  The  importance  of  the  slave 
trade  in  that  island  was  owing  to  the  Roman 
demand,  as  it  was  most  favorably  situated  to 
minister  to  the  desire  for  slaves  from  eastern 
countries — Greeks,  Syrians,  Phrygians,  Bithyn- 
ians,  and  others.  According  to  Strabo,  it  was 
possible,  so  complete  were  the  arrangements,  to 
import  10,000  slaTes  in  one  day,  and  to  export 
them  on  the  same  day.  But  all  thitf  prosperity 
came  to  an  end  when  the  forces  of  Hitbndetes 
entered  Greece.  They  landed  on  Delos,  and 
devastated  the  island,  so  that  it  never  recov- 
ered from  their  ravages.  The  Mediterranean 
pirates  had  supplied  Deloa  with  many  slaves; 
and  at  Side,  in  Pamphylia,  they  had  a  great 
market  of  tbeir  own,  at  which  tbey  disposed 
of  their  captives,  many  of  whom  were  cap- 
tured far  inland,  even  Italy  itself  not  being 
safe  from  their  ravages,  and  its  villas  and  high- 
roads furnishing  victims  to  the  marauders,  who 
became  very  powerful  during  that  disturbed 
period  of  Romsn  history  in  which  occurred  the 
social  war  and  the  contest  between  Marias  and 
Sulla.    From  Alexandria  the  Romans  obtained 
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daves,  Eg^pUaaa  and  Ethiopians,  that  cit;  hav- 
ing a  great  trade  in  men.  Others  were  drawn 
from  Thrace,  which  oontlnnod  to  bo  a  alave- 
breeding  countrjr  long  after  the  fall  of  Oreace. 
After  the  devaatation  of  Ueloa,  the  slave  trade 
fell  back  nearer  to  its  Buurcea,  and  the  Ko- 
mans  obtiiaed  slaves  direct  from  the  marts  on 
the  Eaiina,  where  the  trade  had  existed  fn^ni 
time  immemorial,  being  fed  by  the  constant 
warfare  that  was  waged  by  the  neighboring 
tribes.  Man;  came  from  Scjthia,  and  Scyth- 
ian and  elava  were  all  but  convertible  terms. 
The  Galatians  carried  on  an  extensive  slave 
trade ;  and  between  Italy  and  lllyria  this  com- 
merce was  considerable  in  the  first  days  of  the 
empire.  The  Roman  wars  fed  the  slave  trade, 
and  enabled  those  who  carried  it  on  to  accu- 
mulate immense  fortnnes.  So  long  as  those 
wars  were  fonghc  near  home,  the  victors  could 
sell  their  captives  easily,  without  much  aid 
from  traders;  bnt  as  soon  as  they  extended  to 
any  distance  from  Italy,  the  trader's  aid  became 
necessary.  The  trader  followed  the  camp,  and 
in  the  eamp  the  hnman  booty  was  sold,  and 
often  at  prices  so  low  aa  to  appear  incredible. 
The  Romans  neither  enconraged  nor  discour- 
aged the  slave  trade.  They  held  the  slave  tra- 
der in  contempt,  and  deemed  his  hnsiness  ut- 
terly unworthy  of  merchants.  Special  names 
were  given  to  snoh  traders,  implying  that  they 
were  necessarily  cheats;  but  their  enormous 
wealth  made  them  powerful. — Slavery  is  re- 
garded as  one  of  the  ohief  causes  of  the  decline 
of  Rome.  The  institution  existed  in  aU  parts 
of  the  Roman  empire,  and  prevailed  in  the 
countries  which  were  formed  from  its  frag- 
ment, though  essentially  modified  by  a  variety 
of  oircnmstances.  The  influence  of  Christian- 
ity upon  it  was  very  great.  It  had  indeed  ex- 
isted before  the  extension  of  the  Roman  do- 
minion, and  was  known  to  most  of  the  peoples 
who  invaded  and  overthrew  the  empire,  and 
on  its  ruins  established  the  feudal  system  and 
serfdom.  (See  Sbrf.)  The  rise  of  the  Saracens 
tended  to  Increase  the  number  of  slaves,  and 
to  feed  the  trade  in  them,  as  Christians  felt  no 
sorupies  about  enslaving  Mussulmans,  and  the 
Mussulmans  were  quite  as  unscmpuione  toward 
Christians.  The  ware  between  the  Germans 
and  Slavs  furnished  so  many  of  the  latter  race 
for  the  market,  that  the  word  slave  is  derived 
from  them.  The  grent  commercial  republics  of 
Italy  were  much  engaged  in  slave  trading.  The 
Venetians  had  many  slaves,  and  the  history  of 
their  commerce  shows  that  they  pursued  the 
glave  trade  with  vigor  and  profit.  In  spite  of 
the  efforts  of  the  popes,  they  sold  Christians 
to  Moslems.  Slavery  also  existed  in  Florence, 
though  the  slaves  were  almost  exclusively  Mos- 
lems and  other  unransomed  prisoners  of  war. 
In  England,  under  the  Saions,  the  slave  trade 
flourished,  Bristol  being  the  chief  mart,  whence 
many  slaves  wore  exported  to  Ireland.  But  in 
this  island  slaveholding  was  never  very  popu- 
lar, and  the  Irish  early  emancipated  their  bood- 
men.— At  the  close  of  the  middle  ages  two 


peonllar  forms  of  slavery  and  the  slave  trade 

began  to  be  known,  one  of  which  has  but  re- 
cently ceased  to  exist,  while  the  other  is  not 
yet  entirely  extinguished.  The  new  phase  of 
Mohammedanism  that  came  up  with  the  rapid 
development  of  the  power  of  the  Turks,  in  th« 
14th  and  t6th  centuries,  nearly  synchronizes 
with  the  origin  and  progress  of  whet  is  knowa 
specifically  as  negro  slavery.  The  Turks  com- 
pleted the  establishment  of  their  power  ta 
Europe  by  the  conquest  of  Constantinople  in 
14£8  ;  and  not  quite  40  years  later  the  last 
Mussulman  state  in  Spain,  Granada,  was  con- 

Suured  by  the  Christians.  These  two  events 
ad  a  remarkable  effect  on  slavery.  The  fears 
of  Christendom  were  excited  by  the  rapid 
and  sweeping  successes  of  the  Turks,  and  the 
anger  of  the  Mussulmans  was  roused  by  the 
overthrow  and  enslavement  of  their  brethren 
in  Spain;  and  from  these  feelings  the  system 
of  ^avery  received  an  impetus  and  acquired 
forms  that  under  other  conditions  it  never 
could  have  known.  We  have  seen  that  the 
church,  at  a  much  earlier  period,  did  not  ob- 
ject so  much  to  the  traSic  in  men  as  to  the 
trafiic  in  Christians,  and  that  lay  legislators 
took  the  same  view  of  human  duties ;  and  it 
was  also  the  case  that  the  selling  of  Chris- 
tians to  Moslems  was  more  strictly  forbidden 
than  was  the  selling  of  Christians  to  other 
Christians.  The  sentiment  that  prevailed 
while  the  Saracens  were  so  strong  as  to  ex- 
cite fears  throughont  all  Christendom  for  its 
safety,  was  revived  in  the  15th  century,  and 
did  not  become  altogether  extinct  until  after 
the  middle  of  the  ITth.  In  the  East,  and  for 
the  greater  part  of  the  time  in  most  ot  N. 
Africa,  the  Mohammedans  were  in  the  ascen- 
dant, they  havine  become  masters  of  Bwbary 
and  lords  of  the  Levant.  Between  the  Turks 
on  the  one  side  and  tlio  Italians  and  Spaniards 
on  the  other  the  long  stru^le  was  principally 
carried  on  in  the  south,  the  Enghsb  being  too 
remote  from  tlie  scene  to  take  much  part  in  it, 
while  the  French,  though  occasionally  furnish- 
ing some  gallant  volunteers,  were  as  a  nation 
the  friends  snd  sometimes  the  allies  of  the  in- 
fidels. The  knights  of  St.  John  of  Jerusalem, 
first  in  Palestine,  then  at  Rhodes,  and  after- 
ward at  Malta,  carried  on  perpetual  warfare 
with  the  Musaulmaos.  The  contending  parties 
divided  between  them  the  whole  of  the  sea 
dominion  of  the  Romans,  and  the  compound 
rivalry  of  religion  and  race  doomed  multitudes 
of  civilized  people  to  slavery.  Men  who  were 
taken  in  war  did  not  alone  compose  these  slaves, 
hut  among  them  were  many  women  and  chil- 
dren, the  victims  of  rcwtiM  that  were  undertaken 
by  the  parties  to  the  bitter  and  prolonged  con- 
test. The  light,  low  vessels  of  tne  Mussulmans 
often  ran  into  the  ports  of  the  Spaniards  and 
Italians  by  night,  and  plundered  and  burned 
them,  while  the  inhabitants  were  either  mur- 
dered or  carried  into  captivity.  Watch  towers 
were  built  along  the  coasts,  that  the  approach 
of  the  corsairs  might  be  detected.    So  marked 
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k  teatore  of  th«  war  then  wa^Bd  wai  this 
term  of  slftTery,  that  it  furDJahed  tnncli  mat- 
ter for  the  romantic  literatnre  of  soathem  Eu- 
rope, JD  whicli  nothing  is  more  common  tlian 
inadentB  connected  with  bondage  in  Barbory. 
C«rTante8  himaelf  was  for  five  jeara  an  AJge- 
na«  captive,  and  he  formed  a  project  tor  a 
alave  insurrection,  there  being  S5,000  enalaved 
Cbriatiaiu  at  that  time  in  Algiers  alone.  Enor- 
mous numbers  of  captives  were  employed  aa 
rovers  of  galleya,  Christiana  on  board  ^ose  of 
the  Hnaaufmans  and  Kuasalmana  on  board 
Chriatian  Teasels.  When  the  Turks  loat  the 
battle  of  Lepanto,  in  1C71,  12,000  Chriatian 
captives,  galley  slaves,  were  released  from  the 
pnzea  made  by  the  allied  fleet.  When  Charles 
V.  took  Tunis,  in  ICSC,  20,000  Chriatiana  were 
released  from  alaverv.  Great  aunibers  of  wo- 
men were  taken  aa  alaves,  and  aold  in  the  mar- 
kets of  Turkey  and  Barbary.  The  corsairs 
paaaed  out  of  the  Mediterranean,  sailed  far  to 
the  Berth,  and  seized  people  on  the  coast  of 
Ireland.  Tlua  brought  upon  them  punishment 
from  the  English,  hot  that  did  not  put  an  end 
to  tb^  Atlantio  cruising.  There  were  some 
places  in  Barbary  on  the  Atlantic  from  which 
corsairs  soiled,  and  those  of  SaI6  were  among 
the  most  famous  of  the  brotherhood.  The  Eu- 
ropean powers  made  freqnent  war  on  the  Bar- 
bary states;  and  of  the  early  contests  in  which 
the  American  Union  waa  engaged  none  were 
more  brilliant  than  those  whii^  it  carried  on 
with  some  of  those  atates,  in  defence  of  the 
liberty  and  commeroe  of  its  citizena.  Bot  the 
Jealonsiea  of  the  European  powera  prevented 
them  from  putting  an  end  to  the  piracy  end 
alaverj  of  Barbary  long  after  the  Turka  had 
ceased  to  be  able  to  protect  the  corsairs,  and 
tribute  waa  paid  to  the  petty  powers  down  to 
the  beginning  of  the  10th  oentury.  The  anc- 
eeaafnl  bombardment  of  Aigiera  in  1616,  by  an 
Engliah  fleet  commanded  by  Lord  Exmoutb, 

tat  an  end  to  white  slavery  in  Barbary,  it 
aving  previoualy  ceased  to  exist  in  the  other 
countries  of  N.  Africa,  to  which  the  exploits 
of  the  American  navy  had  mnch  contributed, 
thoogh  at  first  the  government  of  the  United 
States  had  paid  tribate  to  the  pirate  chiefs. — 
At  the  same  time  that  slavery  was  acquiring 
ita  peculiar  form  in  the  countries  on  the  Med- 
iterranean, n^ro  or  African  slavery  came  into 
existence.  This  form  of  slavery  belongs  en- 
tirely to  modem  timea.  As  we  know,  the  slave 
trade  in  negroes  existed  8,000  years  ago  at 
leaat,  and  the  Carthaginians  brought  cumbera 
of  black  alavea  from  central  and  sonthern  Af- 
rica, by  means  of  their  caravan  commerce,  a 
mode  of  trafRc  that  was  common  long  before 
the  Carthaginians  had  a  political  existence; 
but  in  trading  in  n^roea,  the  alave  traders  of 
antiquity  only  did  that  which  they  did  with 
all  other  desOTiptions  of  men,  and  as  the  slave  , 
traders  of  the  East  have  always  done  netil  ; 
now.  The  fact  that  the  ancients  regarded  ' 
black  alavea  as  Inxnries,  proves  that  their  nnm- ' 
ber  conld  not  have  been  large  in  the  European 
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countries  to  which  tley  were  taken,  either  by 
the  way  of  Egypt  or  that  of  Cartilage.  fiucL 
details  as  we  have  oonceming  the  black  slaves 
of  antiquity  all  serve  to  show  that  they  were 
not  numerous,  far  less  so  indeed  than  were 
slaves  belonging  to  some  of  the  highest  of  the 
white  races.  They  were  probably  more  numer- 
ous in  the  East  than  in  Greece  and  Italy,  and 
most  numerous  of  all  in  Egypt  and  other  parts 
of  N.  Africa,  because  of  the  comparative  ease 
of  acquiring  them  in  those  countriea.  The 
Venetians,  who  carried  on  a  large  trade  with 
Africa,  no  doubt  distributed  aome  negro  slaves 
over  the  various  European  nationa  which  they 
visited.  In  the  Mohammedan  countries  there 
have  been  black  slaves  from  the  time  of  the 
prophet,  and  they  have  often  risen  very  high, 
as  well  in  the  state  aa  in  the  houaehnld.  Bnt 
in  all  these  cases  the  nepo  has  but  shared  the 
common  lot^  and  might  have  been  sold  on  the 
aame.day  with  the  Greek  or  the  Arab,  and  by 
the  Bfflne  trader.  The  negro  vts  then  sold, 
not  becanae  he  was  a  negro,  but  because  he 
was  a  man  whole  services  could  be  turned  to 
profitable  account.  Negro  alavery,  in  ita  ape- 
cial  form,  is  one  ot  the  consequences  of  that 
errand  movement  in  behalf  of  maritime  dis- 
covery and  commerce  which  began  in  the  IBth 
century.  Portugal  took  the  le^  in  this  move- 
ment, which  was  already  prominent  more  than 
four  centnriea  ago ;  and  it  waa  headed  in  that 
country  by  Prince  Henry,  mn  of  John  I.  In 
1441  two  of  Prince  Henry's  captains  seized 
some  Moors,  who  were  taken.to  Fortural.  The 
next  year  these  Moora  were  allowed  to  ran- 
som tDenuelves,  and  among  the  goods  given 
in  exchange  for  them  were  ten  black  slaves, 
whose  appearance  in  Portugal  excited  general 
astouiahment,  and  who  led  the  van  of  the 
African  slave  trade.  This  was  openly  com- 
menced in  1444,  by  a  company  formed  at  La- 
gos; and  though  it  is  doubtful  whether  that 
company  was  formed  expressly  to  trsde  in  men, 
and  it  ia  by  no  means  certain  that  the  200 
persona  whom  ita  agents  seized  and  brought 
to  Europe  were  negroes,  it  is  from  that  time 
that  the  negro  trade  ia  generally  dated.  Tlie 
first  negroes  taken  by  the  Portuguese  in  the 
negro  country  were  but  four  in  number,  in 
1445,  and  they  were  rather  taken  accidentally 
than  ot  set  purpose  to  make  them  alavea;  bnt 
the  trade  in  negroes  as  slaves  was  quickly 
regulated,  and  a  Portuguese  factory  waa  estah- 
liened  in  one  of  the  Arguin  islands,  where 
the  slave  trade  had  been  commenced.  Every 
year  TOO  or  800  black  slaves  were  sent  from 
this  factory  to  Portugal,  while  other  slaves  of 
the  same  description  from  the  countriea  that 
tomiahed  tlioae  sent  to  Portugal  were  aold  to 
other  traders,  who  took  them  to  Tunis  and  to 
Sicily.  But  Prince  Henry  and  thoae  who  fol- 
lowed in  hia  path  did  not  regard  ihe  trade  in 
slaves  as  a  thing  to  be  encouraged.  They 
thought  rather  of  the  conversion  of  tlie  Afri- 
cans to  Christianity,  both  the  Portcgiiese  and 
Spanish  discoverera  being  enthnaiaatio  propa- 
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gandisto.  Had  it  not  been  for  the  discovery 
of  America  in  1492,  it  h  altogether  probable 
that  the  African  elave  trade  woald  never  have 
exceeded  the  dimensions  it  had  known  in  an- 
tiqnity ;  and  it  is  believed  tbat  between  146C 
and  1492  that  trade  had  fallen  ofE  considerably, 
and  that  the  number  of  negroes  talten  by  tlie 
Portuguese  for  exportation  did  not  exceed  800 
or  400  a  year.  In  fact,  Europe  presented  no 
field  for  the  labor  of  black  alares,  the  employ- 
ment of  whioh  most  have  been  confined  to  the 
honses  of  the  great,  as  in  the  claaaic  timee,  with 
rare  eioepUons.  The  negro  trade  was  verging 
to  extinction,  wben  the  sucoese  of  the  great 
ent«rprise  of  Ootombtu  imparted  to  it  new 
lite,  and  made  it  one  of  the  most  Inorativa 
branches  of  commerce. — Soon  after  the  dis- 
covery of  America  the  Spaniards  began  to  en- 
slave the  natives,  large  numbers  of  whom  were 
sent  to  Spain  as  slaves  in  149S.  The  system 
of  rtpaTlimietitot  (slave  distributions)  was  be- 
gan in  H9fl.  Colurabns  appears  to  have  hud 
no  scruples  on  the  subject,  and  had  indeed 
been  eng^ed  in  the  Portuguese  slave  trade. 
Ho  atrongiy  recommended  the  trade  in  the 
cannibal  Indians ;  and  the  Spanish  sovereigns, 
though  in  general  their  legislation  was  kindly 
toward  the  natives,  did  not  discourage  his 
proposition.  At  a  later  period  Isabella  sought 
to  make  a  distinction  between  Indians  who  Lad 
been  sold  into  slavery  after  being  taken  in  war, 
and  others  who  had  been  seized  in  consequence 
of  fallare  to  pay  tribute ;  and  she  was  very 
angry  with  "  the  admiral "  (or  making  the 
seizure,  and  ordered  the  sufferers  to  be  released 
and  returned  to  America.  Under  the  Spanish 
rule  the  Indians  perished  in  immense  numbers, 
until  they  became  extinct  in  the  islands,  or 
were  absorbed  by  the  other  races.  Slavery 
itself  was  not  unknown  in  America,  and  bsd  a 
well  defined  system  in  Mexico.  The  desire  of 
tlie  Spaniards  to  have  laborers,  and  the  inabil- 
ity of  the  natives  to  perform  the  lubors  re- 
quired of  them,  soon  led  to  the  sending  of  ne- 
groes to  the  new  world.  Interest  and  hnman- 
fty  promoted  their  rapid  increase  in  the  Spanish 
colonies.  Tbey  could  perform  the  work  to 
which  the  Indians  were  nneqiial,  and  throve 
under  it.  The  government  of  Ferdinand  feared 
that  the  sending  o(  many  n^oes  to  America 
would  prove  injurious,  bat  Oharles  V.  granted 
a  license  to  a  Fleming  to  import  negroes  into 
the  West  Indies.  Thenceforth  the  trade  went 
on  vigorously.  The  demand  of  the  colonists 
for  negroes  was  supported  by  the  benevolent 
Las  Oasas,  and  by  other  leaders  in  the  Roman 
Oatholic  church,  who  were  dedrous  of  pre- 
venting the  extinction  of  the  Indians.  One 
negro  was  counted  as  worth  four  natives. 
There  was  a  negro  insarrection  in  Hispaniola 
as  early  as  1QS2.  The  African  slave  trade, 
nnder  such  stimulus  as  was  afforded  by  the 
American  demand,  rapidly  iocreaaed,  and  Eng- 
land took  part  in  the  work  of  supplying  the 
Spaniards  in  1562,  previously  to  which  ne- 
groes had  been  landed  in  England,  and  there 
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sharing  the  profits  made  by  Sir  John  Hawkins, 
the  first  Englishman  who  commanded  a  regu- 
lar slave  trader.  The  English  were  far  more 
cruel  traders  than  the  Portuguese.  In  the 
times  of  the  Stnarts  four  English  companies 
were  chartered  for  carrying  on  the  African 
slave  trade,  and  Charles  II.  and  James  II.  were 
members  of  the  fourth  company.  While  duka 
of  York,  Jamej  II.  was  at  the  head  of  the  last 
company.  After  the  revolution  the  trade  was 
thrown  open  to  all;  and  at  later  periods  the 
royal  African  company  received  aid  from  par- 
liament. These  companies  furnished  negroes 
to  America;  and  in  1716  the  privil^e  of  snp- 
pljing  them  to  the  Spanish  colonies  was  se- 
cured to  Englishmen  for  SO  years,  during  which 
144,000  were  to  be  landed.  The  French,  the 
Dutch,  and  other  European  nations  engaged 
in  the  traffic;  and  the  first  slaves  bronght  to 
the  old  territory  of  the  United  States  were 
soid  from  a  Dutch  vessel,  which  landed  SO  at 
Jamestown,  Virginia,  in  1819.  The  culture  of 
cotton  began  the  next  year.  Slavery  soon 
came  into  existence  io  nearly  every  part  of 
North  America,  and  Indians  were  enslaved  as 
well  as  negroes.  The  son  of  Ring  Philip  was 
sold  as  a  slave.  The  trade  between  North 
America  and  Africa  was  carried  on  with  con- 
siderable vigor.  Some  of  the  colonies  remon- 
strated against  the  trade,  but  without  success, 
as  the  mother  conntry  encouraged  it.  In  1776 
it  was  resolved  by  the  continental  congress 
that  no  more  slaves  should  be  imported ;  but 
when  the  American  constitution  was  formed, 
in  1788,  congress  was  prohibited  from  inter- 
dicting the  traffic  before  1808,  at  which  time  it 
was  abolished.  The  state  of  (rcorffia  prohibit- 
ed the  slave  trade  in  179S,  Amenoa  was  thus 
in  advance  of  other  countries  in  fixing  a  time 
for  the  cessation  of  a  traffic  which  has  been  aa 
generally  condemned  as  it  has  been  persistenttf 
pursued  for  four  centuries.  In  England  the 
slave  trade  was  early  denounced  by  individuals, 
but  it  was  regarded  by  most  men  as  a  perfectly 
legitimate  branch  of  commerce.  The  last  act 
of  the  British  legislature  regulating  the  slave 
trade  was  passed  in  178S,  the  same  year  that 
tlie  first  parliamentary  movement  for  the 
abolition  of  the  trade  was  made.  The  Qnakers 
were  opposed  to  slavery  and  the  slave  trade 
from  the  beginning  of  their  existence  aa  s  body, 
but  neither  their  infiuence  nor  their  nnmbers 
were  large.  English  lawyers  were  nearly 
unanimous  in  their  support  of  the  legality  of 
slavery,  and  the  trade  in  negroes  was  in  va- 
rious ways  encouraged  by  law.  In  the  16th 
century  a  sentiment  of  hostiiity  to  the  system 
of  slavery,  never  altogether  nnknown  since  the 
Christian  era,  became  very  common,  and  was 
shared  by  many  literary  men,  philosophers, 
and  statesmen,  who  labored  with  zeal  for  the 
suppression  of  the  system.  Of  these,  the  most 
noted  was  Granville  Sharp,  who  exerted  him- 
self for  half  a  centnry  in  the  emancipation 
cause;  and  it  waa  chiefly  throngh  his  labors 


byCoogle 


fhat  the  dacdsion  of  Lord  Vutafield,  in  the 
oee  of  Bomerset,  wasf^venin  1T72,  that  d«- 
<dnoa  being  that  the  master  of  a  slave  ooold 
not  b  J  toroe  compel  him  to  go  out  of  the  king- 
dom. '■'  Tb«  power  of  a  muter  over  his  slave," 
&e  Engliab  chief  jostice  of  the  coart  of  king's 
beach  obaerved,  "  has  been  extremely  diSereat 
in  diBerent  oonntriea.  The  state  of  alavorj  is 
of  SDch  a  Datura  that  it  is  incapable  of  being 
introdooed  on  an^  reaaoos,  moral  or  political, 
bnt  only  ^yoaitive  law,  which  preBerven  ita  force 
long  after  the  reaaoDS,  oocasioDi,  and  time  it- 
•elf  from  whence  it  was  created  are  erased  from 
memory.  It  is  lo  odiona  that  nothing  can  be 
saffered  to  support  it  bnt  positive  law.  What- 
ever iuconTemeaoea,  therefore,  maj  follow 
from  a  decision,  I  cannot  aaj  this  case  is  al- 
lowed or  approved  b;  the  law  of  England,  and 
therefore  Uie  black  mnat  be  discharged."  Lord 
Uonsfield's  decision  has  been  greatly  overrated 
as  to  the  importance  of  ita  terms,  and  it  is  in- 
eorrect  to  say  that  it  was  the  first  in  the  order 
of  time.  Uore  than  ten  jeara  earlier,  the  ad- 
miralty ooort  of  Glasgow  liberated  a  negro  slave 
who  bad  been  imported  into  Scotland  ;  and  TO 
yeara  before,  Chief  Jastice  Holt  ruled  that  "  as 
•oon  as  a  negro  comes  into  England  he  is  free; 
one  may  be  a  villein  in  En^and,  but  not  a 
dave;"  and  later:  "In  England  there  ia  no 
■ach  thing  as  a  slave,  and  a  homan  being  never 
waa  oooaideredachiAtel  to  be  sold  for  aprice." 
The  decision  of  Lord  Mansfield  was  made  al- 
moHt  nnder  compnlsion,  so  strong  was  the  feel- 
ing is  England  against  slavery  at  that  time ; 
and  iromediatelf  ^e  enemies  of  both  the  trade 
and  the  institntion  went  to  work,  and  began 
thoae  exertions  which  were  not  to  cease  nntil 
tliair  oODntry  bad  abolished,  first  the  commerce 
in  negroes,  and  then  the  practice  of  enslaving 
them.  The  Quakers  presented  to  parliament 
the  drat  petition  for  the  abolition  of  tbe  stave 
taade.  Mr.  Clarkson  b«^n  his  onti-davery 
labors  in  1T66,  and  Mr.  Wilberforce  joined 
him  soon  after.  In  Jane,  17S7,  a  committee, 
composed  of  IS  members,  all  Qnakers  save 
Olarkson,  Sharp,  and  another,  was  instituted 
tor  "  effecting  tna  abolition  of  the  slave  trade." 
In  apite  of  the  care  they  took  to  define  their 
obJ«Bt  and  to  conciliate  popalar  prejudice,  they 
enconntered  the  violent  oppoaitloD  of  the  most 
eminent  men  of  the  country.  The  dake  of 
Clarence  denounced  them  In  the  houee  of  lords 
■a  fanadca  and  hypocrites,  including  Wilber- 
force by  name.  The  subject  was  brought  be- 
fore parliament,  Uay  0,  1T86,  bnt  tbe  aboli- 
tionbts  were  beaten,  as  they  also  were  in 
1789.  Mr.  Pitt,  chief  of  the  ministry,  and  Ur. 
Fox,  chief  of  the  opposition,  joined  them  in 
1790;  and  soon  nearly  all  tbe  leading  mem- 
bers of  the  honse  of  commons,  of  l>ath  par- 
ties, became  abolitionists ;  but  still  defeat  met 
every  proposition  for  abolition  till  17Q8,  when 
the  oommonB  passed  an  act  for  the  gradual 
abolition  of  the  trade,  which  failed  in  the 
hoaie  ot  peers.  The  commons  changed  their 
mind  in  1794,  but  passed  another  bill  the  next 
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year,  which  the  peers  threw  ont.  The  agita> 
tion  waa  continued,  but  tbe  abolitionists  failed 
in  parliament  Ull  1804,  when  another  act  passed 
by  tbe  oommons  was  lost  in  the  upper  iiouse. 
Another  faiinre  in  the  eommoos  was  expe- 
rienced in  1605.  In  1806,  when  the  Foi  and 
Grenville  ministry  ruled  England,  abolition 
was  brought  forward  as  a  government  mea- 
sure, and  was  carried  in  1807,  after  the  death 
of  Mr.  Fox.  The  abolitionists  then  began  to 
labor  for  the  removal  of  slavery  itself,  bnt 
not  with  much  effect  till  182S,  when  a  society 
was  formed  "  for  the  mitigation  and  srsdual 
abohtion  of  slavery  throughout  tbe  British 
dominions."  Tbe  principal  leaders  in  this  new 
movement  were  Clarkson,  'Wilberforce,  and 
Buxton.  About  this  time  appeared  a  pam- 
phlet, written  by  Elixabetb  Heyrick,  a  Qua- 
ker, and  entitled  "Immediate,  not  Gradual, 
Abolition."  ller  views  did  not  at  first  com- 
mand the  assent  of  those  who  controlled  the 
operations  of  the  society,  but  subsequent  re- 
flection and  discussion,  and  tbe  resistance  of 
the  colonial  anthorities  to  every  scheme  of 
amelioration  proposed  by  parliament,  finally 
led  them  almost  onanimously  to  the  conclusion 
that  she  was  right,  and  they  abandoned  the 
doctrines  and  meaanres  of  gradualism  for  those 
of  immediate  and  .unqualified  emancipation  on 
die  soiL  Tbe  icease  from  this  time  advanced 
with  great  rapidity.  The  question  exerted  a 
controlling  innnence  in  the  election  of  the  re- 
formed psrlismeut  in  18B2,  and  when,  near 
the  close  of  the  year,  that  body  assembled,  the 
government  avowed  its  purpose  to  bring  in  a 
bill  for  the  abolition  of  slavery.  Tbe  anxiety 
of  the  abolitionists  as  to  the  character  of  the 
proposed  measure  led  to  a  conference,  com- 
posed of  S69  delegates  from  every  port  of  the 
kingdom.  A  deputation  of  more  than  GOO 
members  of  this  conference  bad  an  aadience 
with  leading  members  of  the  cabinet,  to  urge 
the  necessity  of  total  and  immediate  emancipa- 
tion. The  government  measure  was  brought 
forward  April  28,  1838.  It  proposed  an  ap- 
prenticeship of  IS  years  for  tbe  slaves,  and  to 
pay  out  of  their  earnings  to  the  masters  the 
sum  of  £10,000,000.  The  friends  of  emanci- 
pation remonstrated  ngainst  these  feeturea  of 
the  plan,  and  it  was  finally  modified  by  a  re- 
dnction  of  tbe  term  of  apprenticeship  to  dx 
years,  and  a  provision  to  psy  tbe  masters 
£20,000,000  out  of  tbe  national  treasury.  The 
bill  paaaed  tbe  house  of  commons  Aug.  7,  the 
house  of  lords  Aug.  20,  and  received  the  royal 
assent  Aug.  28, 1833.  The  day  fixed  for  eman- 
dpation  was  Aug.  1,  1HS4,  and  it  vsa  left  op> 
tional  with  the  local  legislatures  respectively 
to  adopt  or  reject  the  system  of  apprentice- 
ship. Antigua  and  Bermuda  rejected,  while 
the  other  islands  adopted  the  system.  The 
apprenticeship  system  did  not  work  well.  In 
some  instances  tbe  local  legislatures  volunta- 
rily abolished  it,  and  in  18S8,  two  yeara  before 
the  time  of  its  appointed  expiration,  it  was 
brou^t  to  an  end  by  act  of  parliament.    In 
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1S48  Qreat  Britain  emsnolpated  mora  tbui 
12,000,000  bUtm  in  her  Ea^  ladian  posses- 
■ions. — Fraaoe  bad  been  as  tnacrhooinmlttedto 
negro  slavery  aa  England,  but  moved  sooner 
for  its  abolition.  Tlie  national  BasemWy,  May 
IB,  ITSl,  Tirtaally  granted  eqaal  political  priv- 
ileges to  all  free  men  without  regard  to  color, 
ana  this  led  to  those  struKglee  in  Santo  Do- 
mingo wbiofa  pat  an  end  to  slaver;  there. 
Napoleon  I.  snaceeded  in  restoring  slaverj  in 
moat  of  the  Frenoh  colonies,  bnt  failed  in 
HaTti.  In  1816,  durine  the  hundred  days,  he 
itsDed  an  order  for  the  immediate  abolition 
of  the  slave  trade,  which  the  government  of 
Louis  XVIII.  re&naoted,  and  the  French  slave 
trade  ceased  in  1810.  The  congress  of  Vienna 
denounced  the  slave  trade.  Alter  mnoh  dis- 
onasion  in  the  reign  of  Lonis  Philippe,  slaver; 
in  the  Frenoh  colonies  was  abolished  bj  the 

Srovidonal  government  in  1848,  withoQt  in- 
emnit;  to  the  masters.  Sweden  abolished 
alaver;  in  1846-7,  Denmark  in  1848,  and  the 
Netherlands  in  1862.  Spain  agreed  in  1814  to 
abolish  the  slave  tritde  in  1820.  The  Nether- 
lands abolished  it  in  1818,  and  Braiil  in  1826, 
bat  the  Brazilians  oontinned  to  proseonte  it 
notwithstanding.  In  the  United  States  it  was 
prohibited  b;  law  from  1808.  la  1820  a  law 
was  enacted  declaring  it  piraoj,  but  no  con- 
viction was  obtained  nnder  uiis  statute  till 
November,  1861,  when  Nathaniel  Gordon, 
master  of  a  vessel  called  the  Erie,  was  oonviot- 
ed  at  New  York  and  eieonted.  A  similar 
Stetute  was  passed  b;  the  British  parliament 
In  1SS5.  But  tlie  trade  bj  no  means  oeas«d 
because  of  these  vigorous  efforts  for  its  abo- 
lition, which  Qreat  Britain  and  the  United 


slavea  continnad  to  be  great,  and  the  profits 
on  the  oBTgoas  of  slaves  that  were  landed  in 
various  parts  of  America  were  so  heav;  that 
the  traders  oouid  afford  to  lose  man;  of  their 
vessels.  Not  until  the  breaking  ont  of  the 
American  civil  war  did  the  trade  cease  to  be 
profitable,  bat  that  and  the  agitation  for  eman- 
dpation  in  Brazil  nearl;  put  an  end  to  the 
slave  trade  across  the  AtiantJo.  In  the  inte- 
rior of  Africa  it  atill  has  considerable  vigor 
and  constant  activit;,  although  it  is  much 
shorn  of  its  profits  b;  the  loas  of  foreign 
markets. — Except  in  Cuba,  slaver;  in  Span- 
bh  America  has  disappeared.  In  Brazil  it 
continued  to  flourish  with  considerable  vigor 
till  IBTl.  For  several  years  preceding  that 
date  a  strong  agitation  for  its  gradual  aboli- 
tion had  eiisted,  in  which  the  emperor  waa 
anderstood  to  sympathize.  The  speech  from 
the  throne  at  the  opening  of  the  cnamber  on 
Ha;  S,  1871,  announced  the  behef  of  the  gov- 
ernment that  the  time  had  arrived  for  the  final 
solution  of  tbe  slaver;  controvere;,  and  that 
a  tii!l  would  be  introduced  for  that  purpose. 
The  bill  was  finall;  acted  npon  Sept.  27,  when 
it  was  adopted  b;  a  considerable  majorit;. 
The  children  bom   of  slaves  from  that  date 


were  to  be  conridered  free-horn,  hut  were  to 
remain  with  the  masters  of  the  mothera  until 
reaching  the  age  of  ei^bt,  when  the  master 
had  tbe  option  to  retam  their  services  antU 
the;  shonld  be  21  years  of  age,  or  to  receive 
from  the  government  a  oompensatioa  of  600 
milreis.  If  he  should  accept  the  compensation, 
the  government  was  to  tu:e  charge  of  the  mi- 
nor and  of  his  education.  Ever;  minor  was 
to  be  at  libert;  to  free  himself  from  service 
b;  making  oompanaation  to  the  master  pro- 
portioned to  the  period  for  which  the  service 
was  to  continue.  Ill  treatment  or  neglect  of 
support  or  education  was  to  entitle  a  child  to 
bis  discbarge  from  service.  Ohiidren  ceded  or 
given  to  the  government  or  taken  from  their 
masters  b;  it  might  be  delivered  to  privileged 
Booietiee  to  be  kept  nntil  they  were  21,  under 
an  obligation  securing  tbem  support  and  edu- 
cation. An  emancipation  fund,  to  be  made 
np  of  certain  tazee,  the  proceeds  of  certain 
lotteries,  and  other  specified  resources,  togeth- 
er with  donations,  was  to  be  employed  annu- 
ally in  mannmitting  slaves,  and  the;  were  to 
be  entitled  to  purchase  their  freedom.  The 
following  classes  were  to  be  free:  alaves  of 
the  nation ;  slaves  given  to  the  orown  in  aan- 
fruct;  slavea  of  the  reUgions  orders  (within 
seven  years) ;  slaves  belonging  to  vacant  in- 
heritances; slavea  who  saved  the  lives  of  their 
masters,  or  tbe  parents  or  children  of  tbeir 
mastera,  and  slaves  given  np  b;  their  masters, 
The  law  was  received  vrith  general  aatiafaotlon, 
— The  whole  number  of  Africans  taken  for 
slaves  ia  eslimated  at  40.000,000,  <m-  nearly 
100.000  per  annum  since  the  beginning  of  tbe 
traffic;  but  for  80  years  after  the  trade  began 
their  exportation  was  very  limited,  and  proti- 
ably  not  80,000  were  taken  by  the  Portuguese 
between  1444  and  1498.  The  greatest  part  of 
the  exportation  was  during  the  years  that 
elapsed  after  movements  for  the  abohtion  of 
the  trade  were  oommenoed,  the  demand  for 
tropical  produce  having  immensely  increased 
in  the  present  oentnry.  Some  of  tbe  slavea 
were  sold  in  European  oonntries,  and  it  was 
supposed  that  there  were  16,000  in  the  British 
islands  at  tbe  time  of  the  decision  of  tlie  Som- 
erset oaae.  African  slaves  were  said  to  be 
'*  dispersed  all  over  Europe."  Spain  and  France 
took  some  of  tbem,  aa  well  as  England.  The 
number  of  slavea  imported  into  those  Brit- 
ish colonies  which  became  tbe  United  States 
in  1776  is  computed  at  800,000  down  to  that 
year.  At  tbe  first  censna,  in  17U0,  the  slaves 
in  the  United  States  numbered  697,897,  all  tbe 
states  bnt  Maaaachuaetts  (which  then  included 
Uaine)  having  some  servile  inhabitants,  tliough 
Vermont  had  but  17,  and  New  Hampshire 
only  IG8.  In  1800  their  number  was  898,041, 
slavery  having  ceased  in  Vermont,  and  but  8 
slaves  being  left  in  New  Hampshire.  The 
census  of  1610  showed  1,191,864  slaves,  there 
being  none  in  Uaasacbutketts,  New  Hampabire, 
Vermont,  and  Ohio,  the  last  a  new  state,  createu 
out  of  territory  that  was  a  wildernees  in  177S. 


byCoogle 


In  IBSO  the  Blaves  nnmbered  1,688,0SS;  in 
18SM),  2,009,043  ;  in  1840,2,487,466;  in  3860, 
ft,204,S13;  and  in  18S0,  8,968,760.— TLe  feel- 
isg  la  the  United  States  wu  generally  stotm 
to  fllKTery  at  tha  time  their  natiouol  esistenea 
'began,  aod  in  some  of  the  Bonthern  states  that 
feeling  was  atronger  than  It  waa  in  most  ot 
the  northern  ones.  The  ordinance  of  17B7, 
eidoding  it  from  the  N.  W,  territory,  was  sap- 
ported  by  Bontbern  men,  and  some  eonthern 
states  abolished  the  slave  trade  with  Africa 
while  nonhem  etatea  continoed  to  carry  it  on. 
Termont  aboliahed  alaverj  in  1777,  before  she 
had  Joined  the  Union.  Pennsylronia  in  1780 
provided  tor  the  gradual  emancipation  of  her 
dares,  of  whom  64  were  still  hving  as  snob 
in  18*0,  the  relicB  of  her  3,787  in  1790,  In 
Haaaaebosetts  the  nipreme  court  declared  that 
■lavery  was  abolished  by  the  act  of  adopting 
the  state  conatitotion  of  1780,  which  had  be«n 
•o  framed  in  one  part  as  to  orovide  for  anch  a 
decision.  Bhode  Island  graaaally  emancipated 
ber  ^ves,  and  had  bnt  6  left  in  1840;  and 
Conneoticnt  did  the  some,  haying  17  in  that 

?iar,  end  having  had  2,7G9  in  1790.  New 
i>rk  adopted  a  gradaal  emancipatioo  act  in 
17S9,  at  wbiob  date  she  had  upward  of  SO,- 
000  slavM;  and  in  1817  she  passed  another 
act  declaring  all  riaves  free  on  tne  4tb  of  Jaly, 
1897.  New  Jersey  pnrsned  the  same  coarse 
in  1804,  her  slaTeB  in  1790  nambering  11,438, 
of  whom  236  were  living  in  1860.  That  the 
•oatbem  states  did  not  imitate  the  emancipation 
policy  of  those  of  the  northern  part  of  the 
American  Union,  is  to  be  attributed  to  a  va- 
riety of  cironmstances,  the  principal  of  whicii 
were  the  difference  of  climate  and  the  differenoe 
of  social  life,  which  mode  slavery  far  more 
profitable  in  the  aooth  than  it  conld  ever  he 
made  in  tbe  north,  where  it  never  flourished, 
and  where  in  some  instaneea  the  yonng  of 
ilavea  were  given  away.  The  invention  of  the 
cotton  gin  made  slavery  very  profitable,  and 
M>  helped  to  change  that  opinion  which  had 
existed  in  tbe  sonui,  both  in  the  colonial  and 
in  the  revolnttonarj  timea,  and  which,  aa  ez- 
prened  by  snob  men  aa  Washington,  Jefferson, 
and  Patrick  Henry,  looked  to  the  extinction 
of  slavery.  That  opinion  passed  away,  and 
slavery  wu  upheld  in  the  southern  states  ss 
an  insdtnlion  eieellent  in  itself,  and  to  be  in 
.  eveiy  way  proinot«d  and  extended,  some  of 
its  more  u^ent  f  rienda  advooating  the  resamp- 
tion  of  the  slave  trade  with  Africa.  Tbe  stb> 
tem  of  American  slavery,  anlike  that  of  Greece 
or  of  Rome,  was  based  on  the  alleged  infe- 
riority of  tbe  African  race.  The  Greeks  and 
the  Romana  enslaved  white  men  of  all  races 
irith  whom  they  came  in  oontact.  Bo  did 
tbe  Barbery  states,  in  which,  notwithstanding 
their  proximity  to  the  ooantry  of  the  blacks, 
there  were  probably  as  many  white  as  col- 
ored slaves.  In  America  the  idea  of  hold- 
ing white  men  in  slavery  was  always  abhor- 
rent to  tbe  moat  devoted  snpporters  of  sla- 
very,   Bnt  owing  to  tbe  illidt  amalgamation 


of  the  white  and  block  races  which  is  a  con- 
comitant  of  stavet;,  there  waa  no  inconsid- 
erable number  of  American  slaves  in  whom 
tbe  proportion  of  African  blood  was  so  aiy^ht 
oa  to  be  almost  or  quite  imperceptible.  The 
aversion  to  color  was  so  far  shared  in  the 
DOD-staveholding  states,  that  before  the  late 
civil  war  in  only  one  of  their  nnmber  (Ver- 
mont) were  negroes  entirely  the  eauus  of 
the  whites  before  the  law;  and  socidly  they 
were  everywhere  treated  oa  an  inferior  caste. 
— Slavery  was  opposed  by  eminent  men  in  the 
Cnited  Btates  from  the  beginning.  Waehlng- 
tun,  Franklin,  Jefferson,  Madison,  Jay,  HamU- 
ton,  and  many  more  of  those  who  took  a  con- 
apicnous  port  in  laying  the  foundations  of  the 
government,  regarded  slavery  an  a  great  evil.  In- 
consistent with  the  principles  of  the  declaration 
of  independence  and  the  spirit  of  ChriBtian- 
ity.  They  confidently  expected  that  it  wonld 
gradually  pass  away  before  the  advancing  pow- 
er of  civilization  and  freedom ;  and,  shriiuciDg 
from  what  they  regarded  as  insurmountable 
obstacles  to  emancipation  in  their  own  time, 
tbey  consented,  in  forming  tbe  constitution, 
to  give  the  Bystem  certain  advantages  which 
they  hoped  would  be  temporary,  and  therefore 
not  dangerous  to  tbe  stability  of  the  govern- 
ment. Societies  to  promote  the  gradaal  abo- 
lition of  slavery  were  formed  in  many  of  tbe 
states.  The  "  PennBylvania  Abolition  Socie- 
ty," fonnded  in  1776,  continued  in  existence 
until  slavery  was  destroyed.  Its  first  president 
waa  Benjamin  Franklin,  its  first  secretary  lien- 
jaminRush.  In]7B0itsent  a  memorial  to  con- 
greaa,  bearing  the  ofBuial  signature  of  "Benja- 
min Franklin,  president,"  asking  that  body  to 
"devise  meani  for  removing  the  inconsistency 
of  slavery  from  the  American  people,"  and  to 
"  step  to  the  very  verge  of  its  power  for  dis- 
ooaraging  every  species  of  trafllc  in  the  persons 
of  our  fellow  men."  The  "  New  York  Manu- 
mission Society  "  was  formed  in  178C,  John  Jay 
being  tbe  first  president,  and  Alexander  Ham* 
ilton  his  sncccssor.  Similar  associations  were 
formed  in  Connecticut,  Rhode  Island,  Dela- 
ware, Maryland,  and  Virginia.  These  socie- 
ties exerted  a  strong  infinence  in  favor  of  the 
abolition  of  slavery  in  several  northern  states. 
In  1819-'20  tbe  opponents  of  slavery  made 
a  stem  resistance  to  the  admission  of  Uiesonri 
to  tbe  Union  as  a  slave  state,  and  were  de- 
feated. (For  partieulara  on  the  compromtaes 
which  ended  this  and  a  similar  stru^Ie  in 
1860,  and  tbe  whole  of  the  political  confiicts 


rendition  of  fugitive  sieves,  see  Unitid  States 
and  the  notices  of  tbe  presidents  and  theprin- 
oipal  party  leaders,  snch  as  Calhonn,  Henry 
Clay,  and  Stephen  A.  Douglas.)  The  Misaanri 
oonilict  was  followed  by  a  period  of  profound 
repose  in  regard  to  the  whole  subject.  The 
publication,  by  Benjamin  Lundy,  a  Quaker,  of 
a  small  Journal  at  Baltimore  entitled  '^Genius 
of  Universal  Emandpation,"  waa  almost  tbe 
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onlj  Tislble  uru  of  oppositioD  to  BlaTer;  until 
'WiUism  Uoyd  Garri»OB  eatabliahed  "  The  Lib- 
erator" in  Boston,  Jan.  1,  1881.  AcceptioK 
tbe  definition  of  American  aUverj  famished 
by  the  statatea  of  the  slave  states,  which  de- 
clare the  slaves  to  be  "  ohattels  peraoDil,  in 
the  hands  of  their  owners  and  possessors,  to 
all  intenti,  constructiona,  and  pnrpoBOS  what- 
soever," he  asserted  that  slaveholding  was  a  sin 
against Godandacrime against hnmiuiitj;  that 
immediate  omauoipation  was  tbe  right  of  every 
slave  and  the  dntj  of  ever;  master.  On  Jan. 
1,  I6S2,  the  first  societj  on  this  basis  was  or- 
EBnized  in  Boston  bj  12  men,  Arnold  fiaffam,  a 
Quaker,  being  president  The"  American  Anti- 
Slaver;  Soaiety"  was  formed  in  Philadelphia 
in  December,  1633,  Arthur  Tappaa  being  its 
first  president.  This  society  and  its  auxiliaries 
expressly  affirmed  that  congress  bad  no  right 
to  abolish  slavery  in  the  slave  states,  and  they 
asked  for  no  action  on  the  part  of  the  national 
Kovemment  that  bad  not,  up  to  that  time, 
been  held  to  be  constitational  by  leading  men 
of  all  parties  in  every  portion  of  the  oonntry. 
They  pronounced  all  laws  admitting  the  right 
of  davery  to  be  "  before  God  utterly  null  and 
void."  They  declared  that  their  principles  led 
them  "to  rejeot,  and  to  entreat  the  oppressed 
to  reject,  the  nse  of  all  carnal  weapons  for 
deliversnoa  from  bondage;"  their  measares, 
they  said,  would  be  "  sucn  only  as  the  opposi- 
tion of  moral  pnrity  to  moral  oorraptlon,  the 
dastmction  of  error  by  the  potency  of  truth, 
and  the  abolition  of  slavery  by  the  spirit  of 
repentance."  By  means  of  lectares,  newspa- 
pers, tracts,  pablio  meetings,  and  petitions  to 
oongress,  they  produced  an  intense  ezeitement 
throughont  the  oonntry,  the  effects  of  which 
were  soon  manifest  in  tiie  religions  secte  and 
political  parties.  The  American  anti-slarery 
society  and  those  affiliated  with  it  were  op- 
posed to  the  formation  of  a  distinct  anti-slavery 
Solitical  party,  deeming  it  wiser  to  attempt  to 
iftose  their  principles  among  the  members  of 
all  parties.  In  1S40,  on  account  of  differences 
npon  this  and  other  matters  affecting  tbe  pol- 
icy of  the  movement,  a  portion  of  the  mem- 
bers seceded  and  formed  tbe  "American  and 
Foreign  Anti-Slavery  Society."     The  "liberty 

fiarty"  was  organized  in  tbe  same  year,  main- 
y  by  the  seoeders  and  those  in  sympathy  with 
them.  This  party  was  mostly  absorbed  by  the 
"  free-soi!  party  "  in  the  presidential  election 
of  184B,  though  a  small  nnmber  of  persons, 
holding  the  opinion  that  the  national  govern- 
ment had  constitutional  power  to  abolish  slave- 
ry in  every  part  of  the  country,  continued  un- 
der the  name  of  liberty  party  for  several  years. 
The  free-soil  party  was  in  its  turn  absorbed 
by  the  republican  party,  which  in  the  presi- 
dential election  of  ]8fi6  first  eihihit«d  great 
strength  and  commanded  a  popular  vote  oC 
upward  of  1,800,000,  though  it  failed  to  elect 
its  candidates.  In  1660  it  elected  Abraham 
Lincoln  president  and  Hannibal  Hamlin  vice 
president  by  the  vote  of  all  the  free  states  ex- 


cept New  Jersey.  In  1644  the  American  anti- 
slavery  Bodety  openly  avowed  its  convioticHi 
that  the  so-called  "  compromises  of  the  consti- 
tution "  were  immoral ;  that,  consequently,  it 
was  wrong  to  swear  to  support  that  instrument, 
or  to  hold  office  or  vote  under  it.  From  that 
time  until  the  secessioD  of  the  slave  states,  the 
abolitionists  of  this  school  avowed  it  to  be 
their  object  to  effect  a  dissolution  of  the  Amer- 
ican Umon  and  the  organization  of  a  northern 
republic  where  no  slavery  should  exist  Tbe 
"American  Abolition  Society"  was  formed  in 
Boston  in  18S5,  to  promote  the  views  of  those 
who  held  that  the  national  government  had 
constitutional  power  to  abolish  slavery  in  every 
part  of  the  Union.  The  "  Church  Anti-Slavery 
Society"  was  organized  in  18S9,  for  the  pur- 
pose of  convincing  the  American  churches  and 
ministers  that  slavery  was  a  sin,  and  inducing 
them  to  take  the  lead  in  the  work  of  abolition. 
There  have  been  few  slave  conspiracies  or  in- 
surrections in  the  United  States,  and  the  ser- 
vile population  never  produced  any  band  of 
men  to  be  compared  with  the  Maroons  of  the 
West  Indies,  who  so  long  baffled  the  exertions 
of  the  whites  to  subdue  them.  It  is  estimated 
that  more  than  80,000  American  slaves,  aftM 
escaping  from  bondage,  fonnd  an  asylum  in 
Canada.  They  were  aided  in  their  Sight  by 
opponents  of  slavery  in  the  free  states.  An 
attempt,  in  ISfiQ,  at  subverting  the  slave  in- 
stitutions of  the  United  States  by  an  insurrec- 
tion ended  in  speedy  defeat,  and  was  foilowed 
by  the  execution  of  the  leader,  John  Brown, 
and  some  of  his  associates.  The  secession  of 
the  states  which  formed  the  government  of 
the  Confederate  States  in  16Q1  wholly  changed 
the  relations  of  the  government  of  the  Uni- 
ted States  to  the  institution  of  slavery.  Al- 
though Preudent  Lincoln  hastened  to  make 
strong  assurances  of  tbe  purpose  of  the  gov- 
ernment to  abide  fdthfnlly  by  all  the  oompro- 
misea  of  the  constitution  rdating  to  slavery, 
and  in  all  the  military  orders  endeavored  to 
provide  (or  so  conducting  the  war  a*  to  avoid 
disturbing  the  relation  of  master  and  slave  as  it 
then  existed  nnder  state  taws,  it  soon  beoamv 
evident  that  a  vigorous  prosecution  of  the  war 
must  of  necessity  make  serious  inroads  npon  the 
institution,  if  not  wholly  destroy  it  inthosedis- 
triots  which  the  federal  army  should  oocnpy. 
In  Uay,  1661,  Haj.  Qen.  Butler,  commanding  . 
the  department  of  Eastern  Virginia,  deolu^ 
slaves  who  had  been  employed  for  military  pnr- 
posee  of  the  confederacy  to  be  contraband  of 
war,  and  appropriated  them  to  the  purposes 
of  his  own  army.  In  Augnst  foUowing  Gen. 
Fremont,  commanding  in  Uissouri,  issued  a 
genera]  order  wherein,  among  other  things,  b» 
proclumed  free  oU  the  slaves  of  those  who 
should  take  up  arms  against  the  United  States, 
or  take  active  part  with  their  enemies  in  the 
field.  In  the  particular  specified  this  order 
was  modified  by  direction  of  the  president, 
but  slaves  who  had  performed  any  service 
for  the  confederate  army,  whether  as  servanta 
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or  at  dsT  laborers,  were  in  general  treat- 
ed as  "contrBbanda"  hj  all  the  military  lead- 
«rs.  Id  the  annual  report  of  the  aecretar; 
of  war,  Dec  1,  18fll,  the  following  passage 
occore :  "  It  is  already  a  grave  qnestiou  what 
aball  be  done  with  those  uaves  who  were  aban- 
doned  b;  their  owners  on  the  advance  of  our 
troops  into  southern  t«rritorj,  as  at  Beaufort 
district  in  South  Carolina.  The  number  left 
within  our  control  at  that  point  ia  verj  con- 
nderable;  and  similar  cases  will  probably  re- 
oar.  What  shall  be  done  with  tbemt  Can  we 
afford  to  send  them  forward  tu  their  masters, 
to  be  b  J  them  armed  against  ns,  or  used  ia  pro- 
dnciug  supplies  to  sustain  the  rebellion  t  Tneir 
labor  ma}  be  useful  to  ns;  withheld  from  the 
enemj,  it  lessens  his  militarj  resoorees;  and 
withholding  them  has  no  tendency  to  induce 
the  horrors  of  ioanrrection,  even  in  the  rebel 
communities.  They  oonstitnte  a  military  re- 
Boorce ;  and  being  such,  that  they  should  not 
be  turned  over  to  the  enemy  is  too  plain  to 
diacuss.  Why  deprive  him  of  supplies  by  a 
blockade,  and  voluntarily  give  him  men  to 
produce  them  t "  NeverUieless  several  of  the 
commanders  of  Union  armies  allowed  masters 
to  appear  within  their  lines  and  carry  off  into 
slavery  fngitives  found  therein.  An  order  of 
Gen.  David  Hunter,  oommsnding  the  depart- 
ment of  the  South,  dated  Uay  9,  1S62,  declar- 
ing the  states  of  Georgia,  Florida,  and  South 
Carolina  under  martial  law  and  the  slaves  there- 
in free,  was  annoUed  by  proclamatiou  of  the 
president  ten  days.  later.  On  Aug.  22,  1862, 
the  president  in  a  pnblic  tel^rapbic  despatch 
addressed  to  Horace  Greeley,  m  response  to  a 
letter  from  that  gentleman,  gave  utterance  to 
bis  views  as  follows:  "If  there  be  those  who 
would  not  save  the  Union  unless  they  could  st 
the  same  time  save  slavery,  I  do  not  agree  with 
tbev.  If  there  be  those  who  would  not  save 
the  Union  unless  they  could  at  the  same  time 
destroy  slavery,  1  do  not  agree  with  them. 
ICy  paramooiit  object  is  to  save  the  Union,  and 
not  either  to  save  or  destroy  slavery.  If  I 
«ould  save  the  Union  withont  freeing  any  slave, 
I  would  do  it ;  it  I  oould  save  it  by  freeing  all 
the  slaves,  I  would  do  it;  and  if  I  could  save 
it  by  freeing  some  and  leaving  others  alone,  I 
would  also  do  thaL  What  I  do  abont  slavery 
and  the  colored  race,  I  do  because  I  believe  it 
helps  to  save  this  Union;  and  what  I  forbear, 
I  forbear  because  I  do  not  believe  it  would  help 
to  save  the  Union,  I  shall  do  less  whenever  I 
shall  believe  what  I  am  doing  hurts  the  cause, 
and  [  shall  do  more  whenever  I  believe  doing 
more  willhelptbecause."  Meantime,  on  March 
3, 1B62,  thepresident  had  recommended  to  con- 
gress that  a  resolution  be  adopted  "that  the 
United  States,  in  order  to  cooperate  with  any 
state  which  may  adopt  gradual  abolition  of 
slavery,  give  to  such  state  pecuniary  aid,  to  be 
Dsed  by  snrh  state  in  its  discretion,  to  compen- 
sate it  for  the  inconvenience,  public  and  private, 
prodoced  by  such  change  of  system."  The  res- 
olotioD  was  adopted,  but  prodoced  no  effect. 
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Immediately  after  the  battle  of  Antietam  the 
president  issued  a  proclamation  (Sept.  S2, 1S62), 
in  which,  after  declaring  his  determination  to 
prosecute  the  war  for  the  object  of  practically 
restoring  the  constitutional  relation  between 
the  Union  and  the  several  states,  and  that  it 
was  hia  purpose  at  the  next  meeting  of  con- 
gress to  recommend  some  practical  measure  of 
assistance  in  emancipation  to  those  states  which 
would  voluntarily  accept  it,  he  proceeded  to 
announce  that  on  the  first  day  of  Jonnary, 
1663,  all  persons  held  as  slaves  within  any  state 


thenceforward,  and  for  ever  free,  and  the  exec- 
utive government,  including  the  military  and 
naval  authority  thereof,  would  maintain  such 
freedom.  lie  further  proclaimed  that  on  the 
said  first  day  of  January  he  would  by  procla- 
mation designate  the  states  and  parts  of  states 
then  in  rebellion,  but  that  any  state  which 
should  then  be  represented  in  congress  by  mem- 
bers chosen  thereto  at  elections  wherein  a  ma- 
jority of  the  qualified  voters  participated,  slionld 
m  the  absence  of  Strong  countervailing  testi- 
mony be  conclusively  deemed  not  in  rebellion. 
After  then  calling  attention  to  legislation  of 
congress  bearing  date  Uarch  13,  IS62,  forbid- 
ding the  employment  of  military  force  to  re- 
turn fugitives  to  slavery,  and  that  of  Jaly  16, 
IB62,  for  the  confiscationof  property  of  rebels, 
including  slaves,  and  enjoinmg  the  observance 
thereof,  he  closed  with  the  assurance  that  in 
dne  time,  on  the  restoration  of  constitutional 
relations  between  the  Union  and  tbe  respective 
states,  he  should  recommend  compensation  to 
loyal  persons  for  all  losses,  including  that  of 
slaves.  Tbe  final  proclamation  of  freedom  waa 
issued  on  Jen.  1,  1668.  It  designated  the  fol- 
lowing states  and  parts  of  states  as  then  in 
rebellion  :  Arkansas,  Texas,  Louisiana  (except 
the  parishes  of  St.  Bernard,  Ptaquemine,  Jeffer- 
son, SL  John,  St.  Charles,  St.  James,  Ascen- 
rion.  Assumption,  Terre  Bonne,  Lafourche,  St 
Mary,  St.  Martin,  and  Orleans,  including  the 
city  of  New  Orleans),  Kissieaippi,  Alabama, 
Florida,  Geor^  South  Carolina,  North  Caro- 
lina, and  Virginia  (except  the  46  counties  des- 
ignated as  West  Virgi»ia,  and  the  connties  of 
Berkeley,  Accomac,  Northampton,  Elizabeth 
City,  York,  Princess  Anne,  and  Norfolk,  incln- 
ding  the  cities  of  Norfolk  and  Portsmouth). 
The  president  enjoined  upon  the  freedmen  to 
abstain  from  all  violence  unless  in  necessaij 
self-defence,  and  recommended  to  them  in  all 
coses,  when  allowed  to  do  so,  to  labor  faith- 
fully for  reasonable  wages ;  but  gave  notice  also 
that  suitable  peraons  would  be  received  into 
tbe  armed  service  of  the  United  SUtes.  This 
proclamation  had  no  very  marked  efTcct  upon 
the  relation  of  slavery  beyond  the  lines  of  the 
federal  anny,  but  it  gave  consistency  and  unity 
to  the  action  of  tbe  federal  commanders,  and  it 
facilitated  and  hastened  the  incorporation  of 
freedmen  and  other  colored  peraons  into  the 
federal  armies.    On  June  9,  1662,  a  law  had 
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been  enacted  which  terminated  tor  ever  the  long 
and  bitter  agitation  beginning  with  the  contest 
about  the  admission  of  Missoori  to  t)ie  Union. 
This  declared  that  "from  and  after  theiiassage 
of  thii  act  there  shall  be  neither  sluver;  nor 
involuntarT'  aarritade  in  anj  of  the  territories 
at  the  United  States  now  eiuting,  or  which 
ma;  at  any  time  hereafter  be  formed  or  acquired 
hf  the  United  States,  otherwise  than  in  the 

Eunishment  of  crime  whereof  the  party  shall 
ave  been  duly  convicted."  On  Jnne  23,  ISG4, 
all  laws  for  the  rendition  of  fngitive  slaves 
to  their  masters  were  repealed.  On  Jon.  SI, 
1B6S,  the  Snal  vote  was  taken  in  congress  sub- 
mitting to  the  states  for  their  approval  and 
ratification  the  following  amendment  to  the 
constitution:  "Article  XIII.  Feithcr  siaverj 
nor  involuntarf  servitude,  except  as  a  pani^h- 
ment  for  crime,  whereof  the  party  shall  have 
been  duly  convicted,  shall  exist  within  the 
United  States  or  any  place  subject  to  their 
Jurisdiction."  On  Deo.  18, 16SS,  the  secretary 
of  state  issued  his  proclamation  declaring  that 
this  amendment  had  heen  approved  by  the 
legistfttures  of  Illinois,  Rhode  Island,  Michigan, 
Maryland,  New  York,  West  Virginia,  Maine, 
Kaoais,  Masaoohusetts,  Pennsylvania,  Vir- 
ginia, Ohio,  Missonri,  Nevada,  Indiana,  Loui- 
Bian&,  Minnesota,  Wisconsin,  Vermont,  Tennes- 
see, Arkansas,  Oonnecticut,  New  Harnpshire, 
SoTith  Carolina,  Alabama,  North  Oarolina,  and 
Georgia — In  all,  27  of  the  36  states— and  was 
consequently  adopted.  The  assassination  of 
President  Lincoln  put  an  end  to  any  very  se- 
rions  thonrbts  of  making  provision  for  com- 
pensation for  losses  of  slaves;  and  the  four- 
teenth amendment  to  the  constitution,  ratified 
by  a  majority  of  the  states  in  18fi7-'8,  absolute- 
ly forbade  compensation  beiog  made  either  by 
the  United  States  or  by  any  state.  Thus  ter- 
minated for  ever  in  the  United  States  the  sj*- 
tam  of  bondage  which  had  been  its  chief  re- 
proach io  the  eyes  of  the  world  and  of  iU  own 
people;  which  from  the  outset  had  been  the 
principal  source  of  solicitude  to  its  statesmen ; 
and  the  sonthem  defenders  of  which  finally 
assailed  tlie  life  of  tlie  nation  with  a  power  and 

Eersistency  from  which  it  barely  escaped,  after 
isses  and  sacrifices  snob  as  few  peoples  in  mod- 
ern times  have  been  called  upon  to  suffer.—- 
The  abolition  of  slavery  has  rendered  the  laws 
of  the  several  states  concerning  it  of  Uttle  prac- 
tical interest,  but  a  few  points  may  be  men- 
tioned. The  slave  was  a  chattel,  for  an  injury 
to  wbom  the  master  miglit  recover  damages  as 
for  on  injury  to  a  beast.  Nevertheless  he  was 
recognized  as  a  person,  so  far  as  to  be  made 
amenable  to  the  criminal  code,  and  was  pun- 
ishable as  such.  The  master  had  a  power  of 
discipline  over  him  wbiob  did  not  extend  to 
life  or  limb,  and  for  any  excess  in  punishment 
he  might  be  criminally  responsible,  as  he  might 
for  excessive  violence  to  a  child  or  appren- 
tice. The  police  laws  of  the  state  were  at  the 
master's  service  for  disciplinary  purposes,  and 
Stringent  r^nlations  were  made  in  his  interest. 


The  slave  bad  no  legal  family  relationa,  and 
any  that  should  be  volnntariiy  formed  rnight 
be  changed  at  the  will  of  the  master,  by  sale 
or  otherwise.  Slaves  might  beemancifiBbedbjr 
the  master,  by  deed  or  will,  under  state  regula- 
tions ;  bnt  in  some  of  the  states  the  laws  were 
adverse  to  emancipation,  and  interposed  variona 
obstacles.  Whatever  was  acquired  by  the  slavo 
belonged  to  his  master,  and  it  was  therefore 
legally  impossible  for  the  alave  to  pnrchHse  hia 
freedom ;  nevertheless  masters  frequently  re- 
ceived from  their  slaves  sums  which  they  had 
occnmulated  by  extra  services,  and  gave  thmi 
freedom  in  retam.  The  general  doctrine  <tf 
the  courts  was  that  the  master  by  voluntarily 
taldng  his  slave  into  a  free  state  gave  him 
his  freedom,  and  this  rule  waa  supposed  to  be 
applicable  to  the  tree  territories  of  the  United 
States  until  the  decision  of  the  supreme  coort 
in  tbe  case  of  Dred  Bcott  in  1857,  which  de- 
nied the  constitntionel  power  of  congress  to 
prohibit  the  holding  of  persons  in  slavery  la 
tUe  territories.  Near  the  same  time  the  doc- 
trine that  a  master  might  lawfully  hold  bis 
slaves  in  passing  through  the  free  states  foond 
able  advocates  among  lawyers.  Slaves  were 
not  allowed  legal  rights  in  conrts,  though  per- 
sons held  as  slavea  but  claiming  to  be  free 
might  bring  actions  to  recover  their  free- 
dom. Slavesmight  be  witnesses  for  or  against 
each  other  where  crimes  were  charged,  bnt 
were  not  allowed  to  be  witnesses  against  white 
persons.  In  general  tbe  teaching  of  slaves  to 
read  and  write  was  prohibited,  as  tending  to 
render  tbem  discontented  with  their  condition. 
Prima  facie  in  slave  states  all  colored  persona 
were  slaves.  Since  the  abolition  of  slavery 
persons  living  together  aa  husband  and  wife, 
and  oontinning  to  do  so,  have  been  recognized 
in  law  as  being  legally  married;  bnt  until  they 
had  voluntarily  assumed  that  relation  after  be- 
coming free,  they  were  at  liberty  to  marry  oth- 
ers without  incurring  legal  penalty. — The  ool- 
onination  of  emancipated  American  slaves  in 
Africawasnndertaken  in  1620,  when  thecolony 
of  Liberia  was  founded,  (See  Colokizjutoit 
SooiETT.)  The  colony  of  Sierra  Leone  wu 
founded  by  England  in  1787,  being  composed 
of  American  slaves  who  had  joined  her  flagnn- 
der  promises  of  freedom.  (See  Sierba  Leokx.) 
-^The  following  are  acme  of  the  most  impor- 
tant modern  works  on  the  subject  of  slavery: 
Thomas  Clarkson,  "History  of  tiie  Abolition 
of  the  Slave  Trade"  (London,  1808);  Oeorge 
Stroud,  "  Laws  relative  to  Slavery  "  (Philadu- 
phia.]B27);  William  Blair,  "An  Inquiry  into 
the  State  of  Slavery  amoug  the  Romans"  (Ed- 
inburgh, 1832);  L,  M.  Child,  "Appeal  in  behalf 
of  that  Class  of  Americans  called  Africans" 
(Boston,  1883);  Theodore  Weld.  "Amerioan 
Slavery  as  It  Is  "  (New  York,  188S) ;  William 
Jay,  "A  View  of  tbe  Action  of  the  Federal 
Government  on  Slavery"  (New  York,  1886); 
David  Trumbnll.  "  Cuba,  with  Notices  of  Por- 
to Kco  and  tbe  Slavs  Trade  "  (London,  1840) ; 
Richard  Uildreth,  "Despotism  in  Amerioa" 
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^OBton,  1S40>;  W.  Adam,  "The  Law  and 
Ciutom  ot  BlaveT7  in  British  India"  (Boston, 
1640)-,  WiUiam  Uoodell.  "Slaver?  aud  And- 
Bl(ivery"tNew  York,  1848);  W aiioD,  Ifutoin 
ia  Veaelaoage  dam  Pantigyiti  (Paris,  1947)  ■, 
FnUer  and  Wajland,  "Domestio  Slavery" 
(New  York,  1M7);  Copley,  "A  History  of 
Slavery"  (London,  18&2);  Horace  Hann,  " S]a~ 
Tery,  Lettiars  and  Speeches"  (Boston,  1861); 
John  Fletcher,  "  SCndiet  on  Slavery  "  (Natchez, 
I8SS);  "The  Pro-Slavery  Argument  "(Oharles- 
ton,  18GS) ;  F.  L  Olmated,  "  A  Journey  in  the 
Beaboard  Slave  States,"  "A  Journey  through 
Texas,"  "A  Jonmey  hi  the  Back  Country," 
and  "The  Cotton  Kingdom  "  (New  York,  18G6- 
'61);  the  Bev.  Albert  Barnes,  "An  Inquiry 
into  the  Scriptural  Views  of  Slavery  "  (Phila- 
delphia, 18GG);  Theodore  Parker,  "Trial  for 
the  Uisdeneanor  of  a  Speech  against  Kid- 
napping" (Boston,  18SG);  the  Rev.  Nebemiah 
Adama,  "  A  South  Side  View  of  Slavery  "  (Bos- 
ton, 1S5G);  George  Fitzbugh,  "Sociology  for 
the  Sooth"  (Richmond,  18dfi);  Arthur  Heipa, 
•'The  Spanish  Oonqnestin  America,  and  its  Re- 
lation to  the  Hintor;  of  Slavery,"  ix.  (London 
and  New  York,  1856-'60);  Weston  "Progress 
of  Slavery  in  the  United  States  "  (  Wa^lngton, 
1857^;  T.  R.  R.  Cobb,  "An  Inquiry  into  the 
Ijiw  of  Negro  Slavery  "  (Philadelphia  and  Sa- 
vannah, 1S6S);  John  0.  Hurd,  "Law  of  Free- 
dom and  Bondage  in  the  United  Slates"  (Bos- 
ton, 1858);  J.  B.  Giddings,  "Eiilesof  Florida" 
(Colombas,  O.,  1608) ;  H.  R.  Helper,  "  The  Im- 
Mnding  Criais  of  American  Slavery"  (New 
York,  186B);  A.  Gurowski,  "Slavery  In  His- 
tory" (New  York,  1860);  Horace  Greeley, 
"The  American  Oonfliot"  (3  vols.,  Hartford, 
18M-'e);  E.  M'Pheraon,  "History  of  the  Re- 
bellion" (Washington,  1865),  and  "History  of 
Beoonstroction"  (Washington,  18QB);  A.  H. 
Stephens,  "The  War  between  the  States "(3 
vols.,  Philadelphia,  1868-'70);  S.J.May,  "Rec- 
oUeetiona  of  the  Anti-Slavery  Conflict"  (Bos- 
ton, 1868) ;  and  Henry  Wilson,  "  Rise  and  Fall 
of  the  Slave  Power  in  America"  (3  vols.,  Bos- 
ton, 1971-'6>. 

8UVIC  KJUS  ARD  UICVHES.  The  SIbts  or 
Slavi  (in  the  Slavic  languages,  Shvent,  Sta- 
wtwiM,  Ac.,  names  now  oommonly  derived 
from  tioto  or  (&«m>,  word ;  benoe,  "  peoples  of 
one  tongue")  are  one  of  tiie  most  numerona 
and  powerful  groups  of  nations  of  the  Indo- 
European  or  Aryan  race,  occupying  at  present 
nearly  the  whole  of  eastern  Europe  and  parts 
of  northern  Ana.  They  seem  to  have  ancient- 
ly been  included  in  the  names  of  the  Scythians 
and  Sarmatians.  Roman  writers  refer  to  the 
Slavs  auder  the  name  of  the  Venedi  (Winds, 
Wends),  and  later  writers  under  that  of  Serbs, 
both  of  which  atill  designate  branches  of  the 
race.  In  the  most  ancient  times  to  which  the 
history  ot  the  Slavs  as  such  can  be  traced, 
their  seats  were  around  and  near  the  Car- 
pathian moantains,  whence  tbey  spread  N. 
towfud  the  Baltic,  W,  toward  the  Elbe  and 
6aal«^  and  finally,  afl^r  the  destruction  of  the 


empire  of  the  Huns,  S.  across  the  Danube  over 
the  territories  of  modem  Tnrkey  and  Greece. 
With  this  extension  the  unity  of  the  raca 
ceased,  and  they  split  into  a  nomber  of  tribes, 
separated  from  each  other  by  political  organ- 
ization and  different  dialects.  The  eminent 
Slavic  scholars  Dobrovsky,  Kopitar,  and  Scha- 
farik  divide  the  Slavs  into  the  eastern  and 
western  or  sontheastern  and  north weetern 
stems.  Tbe  former  of  these  contains  three 
branches:  1,  the  Russians,  who  are  snbdivl- 
ded  into  Rusaians  and  Rusniaks  or  Ratbenians 
(in  W.  Russia,  E.  Oalicia,  and  N.  E.  Hungary) ; 
&,  the  niyrico-Bervian  branch,  comprising  the 
Serbs  proper,  the  Rasciacs  or  Hungarian  Serbs, 
the  Bosnians,  HerECgovinians,  Montenegrins, 
Slavonians,  Dalmatiana,  Croats,  and  Slovens  or 
Winds;  8,  the  Bulgarian  branch.  The  west- 
em  or  northwestern  st«m  comprises :  1,  the 
Lechian  or  Polish  branch,  to  which  belong  the 
Poles,  the  Slavic  Silesiana,  and  an  isolated  tribe 
in  the  Prussian  province  of  Pomerania  called 
Kassubs;  2,  the  Oiecho-SIovak  branch,  which 
emhraces  tbe  Bohemians,  Moraviana,  and  Slo- 
vaka  to  N.  W.  Hungary ;  and  S,  the  Sorabo- 
Wendio  or  Lnsatian  branch,  contuning  tba 
remnants  of  tbe  Slavs  of  N.  Germany.  A 
number  of  Slavic  realms  have  perished  in  sno- 
cession,  as  those  of  Bohemia,  Moravia,  and  Po- 
land ;  and  at  the  be^nning  of  the  present  cen- 
tury only  one,  Rassia,  was  left,  besides  which 
Servia  and  Montenegro  maintain  a  semi-indo- 
pendent  position. — In  modem  times  a  Pansla- 
vic  movement,  aiming  at  a  closer  union  of  all 
Slavic  tribea,  has  arisen  and  gained  consider- 
able political  importance.  One  of  the  first 
publicly  to  advocate  it  was  the  Ciecho-Slovak 
poet  KoUar,  who  pnblished  an  address  to  all 
the  Slavs,  urging  them  to  drop  their  nnmeroni 
family  feuds,  to  conrider  themselves  as  one 
great  nation,  and  tbeir  related  languages  essen- 
tially as  one.  The  idea  was  seized  upon  with 
eagerness  by  the  Bohemians  and  other  Slavs  of 
Austria,  who  by  a  Slavic  union  hoped  to  pre- 
vent their  being  absorbed  by  the  German  and 
llnngarian  races.  It  has  since  gained  great 
strength  in  Austria  by  the  endeavors  of  Scha- 
farik,  Palacky,  Gaj,  and  other  eminent  Slavists, 
and  haa  also  found  many  dlBtinguisbed  advo- 
cates in  Poland  snd  Russia,  in  literary  as  well 
as  in  political  circles.  From  a  federative  union 
of  all  SlavB  under  a  democratic  form  of  govern- 
ment to  a  union  under  tbe  sceptre  of  the  czar, 
every  poasible  form  of  future  organization  has 
found  advocates,  tbe  movement  being  princi- 
pally fostered  by  Russian,  and  according  to  clr- 
oumstances  also  by  Austrian,  influence.  In  the 
Slavic  congress  of  Prague,  assembled  in  the 
spring  of  1848,  the  revolutionary  element  pre- 
vailed, leading  to  a  bloody  conflict  with  the 
Austrian  troops  under  Windischgr^tz,  and  the 
severe  persecution  of  various  members  of  the 
congress.  The  opening  of  tlie  Austrian  pro- 
vincial diets  and  central  Reicharath  in  18fll 
was  productive  of  new  Panslavio  manifesta- 
tions.   An  important  Paostavic  gathering  took 
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place  in  Mosoow  on  oooftuon  of  the  ethoo- 
graphic  eziiibitiou  opened  in  May,  1867.  The 
s^regate  number  of  the  Slavs  was  estimated 
hj  Scbafarik  about  8G  jears  ago  at  aboat  80,- 
000,000,  of  whom  about  89,000^0  were  Rus- 
sians,  13,000,000  Rosnialu  or  Rutheniaiu  (in 
a  wider  sense,  iacluding  the  Little  Russians), 
10,000,000  Poles  (inoluding  Silesiaus  and  Eas- 
snba),  4,500,000  Bohemians  and  Moravians, 
S,&00,000  Bulgarians,  2,800,000  Slovaks,  &,o. 
Uure  recent  estimates  place  the  aggregate  nnm- 
ber  of  the  Slavs  nearer  to  SO,O0O,OOO.  (Bee 
EiTROPR,  voL  vi.,  p.  787.)— The  Old  or  Chnroh 
Slavic  (so  called  because  it  is  still  used  in 
divine  service)  ia  the  oldest  branch  of  tlie  Sla- 
vic languages.  The  Bible  or  parts  of  it  were 
translated  into  it  b;  C^ril  and  Methodius  in 
the  9tli  oentar;,  the  former  of  whom  also  in- 
vent^ an  alphabet  for  it,  which  was  called 
after  him  the  Cjrillic,  and  is  still  nsed  bj  the 
Serbs  belonging  to  the  Greek  churoh,  and  in 
a  modiSed  form  bj  the  Russians,  while  the 
Polea,  Bohemians,  and  others  use  the  Roman 
alphabet.  (See  GLiooLrrio.)  The  church  books 
written  in  Old  Slavic  we  still  used  hj  the  Serbs 
and  Rnamans.  Among  the  most  important 
dooaments  of  this  language  are  old  gospels. 
The  oldest  works  of  the  Servian  and  Ruasian 
literature,  as  the  works  of  Nestor,  were  also 
written  in  this  language.  There  is  a  grammar 
of  it  by  Miklosioh  (Vienna,  2d  ed.,  18G4}. 
Formerly  this  was  regarded  as  the  common 
langnage  of  the  ancient  Slavs  and  as  the 
mother  of  all  the  present  Slavic  idioms,  but 
modern  investigations  have  clearly  shiiwn  that 
it  waa  only  ^eir  elder  sister.  Where  this 
idiom  was  spoken  is  a  controversy  not  yet 
settled ;  but  the  best  authorities  favor  the 
claims  of  Bulgaria,  regarding  the  present  Bul- 
garian as  its  direct  descendant  It  is  no  longer 
a  living  tongue,  but  its  treasures  are  still  an 
iueihauslJble  mine  for  its  younger  sisters.  Of 
the  living  Slavic  languages,  the  Russian,  Po- 
lish, Bohemian,  and  Servian  have  considerable 
literature.  These  langaogea,  as  well  as  their 
literatures,  are  treated  separately  under  their 
respective  heads.  Among  the  peculiarities  of 
the  Slavic  langnages  are  the  following.  They 
have  three  genders.  Like  the  Latin,  they  have 
no  articles,  with  the  esoeption  of  the  Bulga- 
rian, which  suffixes  one  to  the  noun.  The 
nonns,  pronouns,  and  adjectives  have  seven 
oases.  Some  dialects  have  a  dual.  The  verbs 
ere  divided  into  perfect  and  imperfect,  whose 
relation  to  each  other  is  about  the  same  as  that 
of  the  perfect  and  imperfect  tenses  in  the  oon- 
jngation  of  the  Latin  verb.  All  the  dialects 
are  comparatively  poor  in  vowels  and  defi- 
cient in  diphthongs.  There  is  a  great  variety 
of  consonants,  and  especially  of  sibilants,  but 
no  /  proper  ia  to  be  found  in  any  genuine 
Slavic  word.  Slavic  words  very  seldom  begin 
with  tt,  and  hardly  ever  with  «,  The  letters  I 
and  r  have  in  some  Slavic  langnages  the  value 
of  vowels,  and  wnrda  like  tvrdy,  vjtr,  are  in 
metre  used  as  words  of  two  syllables. — The 


gradually  passed  into  pol^eism,  and  lastly 
into  pantheism.  Yet  the  idea  of  one  divine 
essence  was  never  completely  lost,  at  least 
among  the  prieata.  All  Slavs  worshipped  as 
tjieir  highest  god  Sviatovist,  beside  whom  tho 
other  divinities  were  aooonnted  as  mere  demi- 
gods. Among  these  Penm  and  Radegast  re- 
ceived the  highest  honors.  In  addition  to 
their  gods,  they  believed  in  good  and  evil  spir- 
its and  demons  of  different  kinda,  in  the  im- 
mortality of  the  soul,  and  in  a  retribution  after 
death.  Worship  was  held  by  their  priests  in 
forests  and  temples,  and  sacrifices  of  cattle  and 
fruit  were  offered.  The  dead  were  hnmed, 
and  their  ashes  preserved  in  urns. — See  Scba- 
farik, Slawiieha  Alterthumer  (i  vols.,  Leipsic, 
1813) ;  Talvi,  "  Historioal  View  of  the  Lsm- 
guages  and  Literature  of  the  Slavic  Nations" 
(New  York,  1850);  Uiklosioh,  VayUiehtndt 
Orammatik  dtr  «2auucA«n  ^rachea  (Vienna, 
1852-'71),  and  Beitt&ga  tur  Kmmtniu  der  tla- 
wUchm  Fofj^poMM  (1870))  and  Naak6,  "Sla- 
vonic Fairy  Talea"  (London,  IB74). 
SUTOm,  or  SdiTsilB  (llun.  T&toru&g),   a 

Srovince  of  the  Anstro-Hungarian  monarchy, 
arming  with  Oroatia  a  kingdom  united  with 
that  of  Hungary,  bounded  N.  and  E.  by  Hun- 
gary proper,  W,  by  Oroalia,  and  8.  by  Turkey ; 
area,  iucluuve  of  the  recently  annexed  por- 
tions of  the  former  Military  Frontier,  abont 
S,e0O  sq.  m. ;  pop.  about  600,000,  chiefly  be- 
longing to  the  Greek  church.  It  is  divided 
into  the  counties  of  Fozsega,  VerOcze,  and  Sze- 
r6m  (Sirmia).  Capitol,  Eaz^k.  The  Danube 
and  the  Drave  separate  Slavonia  from  Hun- 
gary, and  the  Save  from  Turkey.  A  branoh 
of  the  Gamio  Alps  traverses  its  whole  length. 
The  mountains  abonnd  in  coal  and  marble 
and  in  mineral  springs,  and  the  forests  yield 
valuable  timber.     There  are  many  extensive 

Elains  covered  with  vineyards,  which  tirodac« 
it^  quantities  of  excellent  red  ana  whita 
winea.  Cattle  ara  largely  exported  to  Cis- 
leithan  Austria  and  Turkey,  along  with  many 
other  products,  among  which  are  grain,  hemp^ 
flax,  tobacco,  and  siUc.  The  chief  manufao* 
tnre  is  glass.  Among  tlie  principal  towns  are 
Peterwardein,  Oarlovitz,  and  Semlin  on  the 
Danube,  and  Mitrovitz  (anc.  Sirmium),  Brod, 
and  Old  Gradiaka  on  the  Save,  all  formerly  in- 
cluded in  the  Military  Frontier.  The  iidiab- 
itanta  belong  to  the  Illyrico-Servian  branch 
of  the  Slava  (See  Servian  L&nocaqk  ahd 
LiTKBATUBK.) — Under  the  Romans  Slavonia 
formed  part  of  the  province  of  Pannonia,  and 
was  called  Pannonia  Savia.  I^ater  it  belonged 
to  the  Byzantine  empire,  untjl  it  was  occupied 
by  the  Avars  and  Slavs.  In  the  time  of  Louis 
le  D6bonnaire  it  had  its  own  prince,  who  sub- 
mitted to  the  sovereignty  of  the  Fraoka  In 
the  11th  century  it  was  incorporated  with 
Hnngary.  It  was  conquered  by  the  Turks  in 
1S24,  and  was  formally  ceded  to  them  in  1663 ; 
bat  ia  1699,  by  the  peace  of  Carloviti,  it  wu 
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ntroceded  to  Aiutrla,  reamniDg  also  tto  rela- 
tloa  to  Hangarj.  Separated  from  Hungarj 
in  1849,  it  was  reanited  with  it  in  ]86T-'8  b» 
a  part  at  th«  kingdom  of  OroaEia  and  Slavo- 
nia.    tS«e  Oboatia,  and  Hukqaby.) 

BUVS,  or  Mnn,  8e«  Slavic  Ka.cs  aitd 
LufanAaBB. 

BBP,  a  period  of  repose  in  tbe  animal  hj»- 
tent,  in  which  there  is  a  partial  suspension  of 
nerrons  and  muaoular  actiTit7,  Decessary  for 
the  reparation  of  the  vital  powers.  In  aleep 
there  is  more  or  less  complete  anconscious- 
ness  of  external  impressions,  which  may  be 
diaaipated  hj  anj  eitraordinar^  excitement, 
in  uiis  respect  differing  from  the  torpor  of 
coma  prodooed  bj  abnormal  conditions  with- 
in the  craniam  or  the  action  of  narootio  poi- 
SMU.  In  the  deep  sleep  after  extreme  fatigue 
there  ma;  possiblj  be  a  complete  suspenaion 
of  the  aotivit7  of  the  cerebram  and  the  sen- 
aOTj  ganglia;  some  oonuder  dreams  a  proof 
of  imperfect  sleep,  while  othen  maintida  that 
there  are  always  dreams  daring  sleep,  tiiongh 
the;  ma;  not  be  remembered.  The  refresh- 
ing power  of  sleep  depends  on  the  nnlritive 
renovation  effected  dnnng  its  oontinnance ;  it 
is  a  necesnty  of  the  sjBtein,  and  most  be  pe- 
riodically indulged  in.  After  19  to  16  hoors 
of  waking  a  sense  of  fadgne  is  experienced 
nnder  ordinary  dnmrnstaaces,  ahowing  that 
the  brain  nseds  rest,  and  this  cannot  be  shaken 
off  unless  by  some  strong  phymcal  or  moral 
stimnlos ;  more  sleep  is  reqnired  by  the  ^onng, 
and  lesa  by  the  aged,  in  proportion  to  the 
iiq>idit<r  of  waste  of  the  tissues.  When  the 
sense  of  fatigoe  has  reached  its  maximam, 
ale^  will  sapervene,  even  nnder  the  most  on- 
favorable  drcomstancee.  It  may  be  retarded 
by  uncommon  mental  concentration,  exoite- 
ment,  snspense,  or  the  ezeroiBe  of  a  strong 
will,  bat  alwa^r^  with  an  exhanation  of  nervous 
power  which  requires  a  propartionally  long 
period  of  repose.  Stillneas,  the  absence  of  light, 
and  moDolonoas  low  noises,  like  the  bazzing  of 
ineeota,  the  murmitr  of  the  wind  is  the  treea, 
the  purling  sound  of  running  water,  the  rip- 
pUng  on  a  beach,  the  anppreesed  hnm  of  a  dis- 
tant town,  the  droning  voice  of  a  doll  render, 
or  the  mother's  Inllaby,  promote  sleep ;  gentle 
movenienta,  like  the  awmging  of  a  hammock 
or  the  rooking  of  a  cradle  or  boat,  are  also 
oondnoive  to  sleep ;  in  reading  a  dull  book  the 
eyes  wander  fatigued  from  page  to  page,  and 
fhe  excitement  ot  the  mind  is  not  euongh  to 
overeome  the  tendency  to  sleep.  Persons 
may  beoome  so  aocnstomed  to  continuous  loud 
noiaea,  as  in  the  vidnity  of  mills,  forges,  and 
faotoriee,  that  they  oannot  readily  fall  asleep 
in  their  absence.  The  transitjon  from  aleep  to 
the  waking  state,  and  eie«  vena,  is  generally 
gradaal,  but  sometimea  sadden.  The  fcetua 
may  be  said  to  be  in  a  continued  sleep,  and 
the  excess  of  the  sleeping  over  the  waking 
hours  prevails  daring  infancy  and  childhood, 
or  white  growth  ii  greater  than  the  decay  of 
the  tisenes,  and  this  sleep  is  more  protoond  aa 
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well  as  longer.  Persona  of  plethoric  habit, 
with  good  appetite  and  powers  of  digeation, 
are  usually  sound  sleepers ;  the  nervous  sleep 

comparatively  little ,'  lymphatic,  pasBionless 
individuals,  who  vegetate  rather  than  live,  are 
generally  long  sleepers.  The  amonnt  of  sleep 
required  depends  much  on  constitution  and 
habit,  and  tlie  smallest  aleepera  have  sometimes 
been  men  of  the  greatest  mental  activity.  Moat 
men  require  from  six  to  eight  hours  of  sleep 
daily,  and  this  amount  oannot  be  materially 
diminished  without  injury  to  the  health.  As 
a  general  rule,  the  amount  necessary  to  refresh 
the  system  ia  in  proportion  to  the  amount  of 
bodily  and  mental  exertion  of  the  individual. 
— In  natural  sleep,  during  the  repoee  of  the 
voluntary  musole!>,  the  senses,  and  the  per- 
ceptive and  intelleotnai  faculties,  the  functions 
of  respiration,  circulation,  nutrition,  secretion, 
and  absorption  continue.  The  respiration  and 
the  pulse,  however,  are  both  diminished  in 
frequency ;  and  the  temperature  of  the  bodr 
is  somewhat  reduced  from  its  usual  standara. 
Hence  the  chiUineaa  generally  felt  during  a  nap 
in  the  daytime,  and  tiie  propriety  of  throwing 
some  covering  over  the  body  during  sleep,  even 
in  summer,  to  avoid  taking.cold;  in  this  state 
there  is  also  less  power  of  resisting  diseaeea, 
especially  malarious  ones.  Nothing  is  so  re- 
freshing daring  rickness,  or  so  oondncive  to 
rapid  convaleacence,  as  qniet  sleep;  and  few 
symptoms  are  more  unfavorable  than  contin- 
ued steeplesenees.  A  habitual  deficiency  of 
sleep,  from  excitement  or  excessive  study,  pro- 
duces sooner  or  later  headache,  cerebral  dis- 
turbance, restlesBBess  and  feverish  ness,  and, 
if  the  warning  be  not  seasonably  heeded,  a 
serions  impairment  of  the  vital  powers.  (See 
OoMA,  Dbuh,  and  Bomhahbulish.) 

8U1DAK,  or  BMtiMi,  Mkmm,  a  German  au- 
thor, whose  real  name  was  Pbilipson,  born  at 
Sohleiden,  near  Col<«ne,  in  ISOS,  died  in  Btraa- 
burg,  Oct.  S],  1G66.  After  studying  in  many 
nniveraitiea,  he  was  employed  in  diplomacy  by 
King  Francis  I.  of  France.  Having  secretly 
adopted  Luthersniam,  he  went  to  Strasburg, 
where  in  1643  be  was  appointed  by  the  Protea- 
tant  princes  historian  of  the  Smalcald  league, 
and  by  the  town  council  professor  of  law. 
Subsequently  he  conducted  negotiations  with 
France  and  England,  and  attended  the  council 
of  Trent  aa  deputy  from  StrBabnrg,  Hie  repu- 
tation rests  on  his  great  work  entitled  De  Statu 
Sdiffioni*  et  Reipvblica,  Carolo  Quinto  C<r*ar«, 
Commmtarii  (IGCO;  bested.,  8  vols.,  Frank- 
fort, n86-'6),  in  25  books,  to  which  a  26th 
was  added  from  a  manuscript  found  among  his 
papers.  It  embraces  a  history  of  the  reforma- 
tion from  1517  to  1568,  and  is  remarkable  for 
impartiality  and  for  ita  simple  and  elegant 
Latin.  The  best  English  version  is  tliat  of  E. 
Bohun,  with  a  continnation  to  1002,  entitled 
"  Qeneral  History  of  the  Reformation  begun  in 
Germany  by  M.  Luther"  (fol.,  London,  1689). 

W-lftfai,  Jeka,  an  American  politician,  bom 
in  the  city  of  New  York  in  1788,  died  in  Lon- 
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doD,  Jnly  29,  1871.  He  ^radoated  at  Colatn- 
bia  college  in  1810  uid  entered  oommeraal 
life,  bat  was  not  suooesaful,  and  removed  to 
Nevr  OrleanB,  where  ha  became  ft  prominent 
member  of  the  Louiriana  bar,  and  waa  Uni- 
ted Hc&tes  district  attorney  from  1829  to  18ti8. 
He  waa  freqoentl/  elected  to  the  state  legis- 
latare,  and  was  a  repreeentative  ia  oongreis 
from  1818  to  I84fi.  In  the  latter  year  he  was 
sent  aa  envoy  extraordinary  and  minister  pleni- 
pptentiarj  to  Ueiico.  Id  I8fi8  he  was  chosen 
United  States  senator  for  the  unezpirad  term 
of  Benator  8oul£,  and  was  afterward  reelect- 
ed for  six  yeoTB.  He  was  a  sapporter  of  the 
BOnthern  rights  party,  and  when  Louisiana 
had  passed  the  onliaaaoe  of  seoesdon,  in  Jan- 
nary,  18S1,  he  withdrew  on  Feb.  4  from  the 
senate,  after  delivering  a  menacing  and  defiant 
speech.  In  the  antamn  he  was  sent  aa  oom- 
missioner  to  Franoe,  together  with  Kr.  Mason 
of  Virginia,  who  was  appointed  in  the  siune 
opacity  to  England.  Sailing  from  Charleston, 
thej  ran  the  blockade,  and  embarked  at  Ha- 
vana on  board  the  English  mail  steamer  Trwit. 
On  Nov.  6  Oapt.  Wilkes,  of  the  United  States 
steam  frigate  San  Jacinto,  boarded  this  ves- 
sel, and  arrested  tite  oommissioners,  who  were 
confined  in  Fort  Warren,  Boston  harbor,  Bnt 
OS  their  capture  was  informal,  they  were  re- 
leased on  the  reolaraation  of  the  British  gov- 
ernment, and  on  Jan.  2,  1332,  s^led  for  Eng- 
land. Mr.  Slidell  proceeded  to  Paris,  where 
throagh  the  banker  Brianger  (who  became  his 
son-in-law)  he  secured  some  aid  in  money  and 
ships  for  the  confederates,  and  after  the  dose 
of  the  wftr  settled  in  London, 

SLIGD.  L  A  ooQuty  of  Ireland,  in  the  prov- 
ince of  Oonnangbt,  on  the  N.  W.  coast,  IxH^ler- 
ing  on  Leitrim,  Rosoommon,  Mayo,  and  the 
A^antio  ocean ;  ares,  731  sq.  m. ;  pop.  in  1671, 
IlG,Sn.  The  chief  towns  are  Sligo,  Dromore, 
and  Toberonrry.  The  coast  line  is  generally 
mg^ad,  and  is  deeply  indented  by  the  bays 
of  Sligo  and  Killala.  Sligo  bay  is  about  S  m. 
wide  at  the  mouth,  and  extends  inland  10  m. 
to  tlietown  of  Bligo.  The  principal  rivers  are 
the  Sligo,  Uoy,  Arrow,  Awinmore,  and  Easky. 
Lough  Qill,  the  chief  lake,  ia  aboot  G  m.'  long 


is  monntainons  or  boggy.  Iron  ore  is  found, 
and  copper  and  lead  mines  were  formerly 
worked.  Coarse  woollens  are  manafactured. 
There  are  many  remidns  of  antiquity.  ll>  A 
town,  capital  of  the  county,  at  the  head  of  an 
arm  of  the  bay  of  the  same  name,  107  tn.  N. 
W.  of  Dnblin;  pop.  in  1871,  9,840.  It  has 
oonaiderable  commerce,  bnt  vesaels  drawing 
more  than  18  ft.  are  obliged  to  anchor  a  mile 
below  the  town.  In  1870  Bligo  was  disfran- 
chised as  a  parliamentary  borough. 

81U1NE,  Sir  Him,  a  British  naturalist,  born 
at  Killyleagh,  county  Down,  Ireland,  April  Ifl, 
ISSO,  died  in  Chelsea,  near  London,  Jan.  11, 
1763.  He  studied  medicine,  natoral  history, 
and  ohomiatry  in  London,  where  he  become 
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AcqnaiDted  with  Ray  and  Boyle.  After  a  tonr 
on  the  continent,  he  settled  in  1684  in  London, 
and  was  soon  after  elected  a  fellow  of  the 
royal  society.  In  1&B7  be  aocompanied  the 
doke  of  Albemarle  to  Jamaica  in  the  capaeitr 
of  physiciaa,  and  during  a  residence  of  15 
months  made  large  ccllectioDS  of  nataral  cn- 
riositiea,  partiaDlsriy  of  plants.  Returning  to 
London,  ne  was  chosen  physician  of  Ohnst'a 
hospital  in  1804,  a  poet  which  he  filled  for  86 
years.  Being  shortly  before  this  time  elected 
secretory  of  the  royal  society,  he  revived  the 
"Philosophical  Tranaactioue,"  and  until  1713 
was  editor  of  the  work.  Meanwhile  he  bad 
formed  the  nuclens  of  a  comprehensive  eabinet 
of  cariosities,  which  it  became  one  of  the  chief 
objects  of  bis  life  to  enrich  and  enlarge,  and 
which  in  1703  received  a  very  considerable 
angmentataon  by  the  beqnest  of  the  collection 
of  William  Ooorten.  In  1716  he  was  created 
a  baronet,  and  was  appointed  physician  general 
to  the  army,  which  office  he  held  till  1727, 
wbeii  he  became  physician  in  ordinary  to  the 
king.  In  1719  he  was  elected  pretndent  of  the 
college  of  physicians,  and  in  1727  president 
of  the  royal  society.  In  1741  he  removed  his 
library  uid  collections  to  an  estate  in  Chd- 
sea,  purchosed  in  1720,  where  he  spent  the 
rest  of  his  life  in  retirement.  His  collections, 
omoanting  to  200  volumee  of  dried  plants  and 
over  80,000  other  n)eoimens  of  natural  history, 
besides  s  hbrary  of  S0,000  vclnmes  and- 8,566 
manascripts,  were  by  the  direction  of  hia  will 
offered  to  the  nation  for  £20,000,  less  than  a 
quarter  of  their  real  valne.  The  legacy  wu 
eooepted  by  pariiament,  and  in  its  purchase 
originated  the  British  mnsenm.  Among  many 
important  benevolent  schemes  he  waa  en- 
gaged in  the  establishment  of  a  dispensary 
for  providing  the  poor  with  medical  servicea 
and  medidnes,  and  of  the  fonndlinB  hospital. 
He  also  presented  the  apotheoaries'  company 
with  the  freehold  of  their  botanic  garden, 
which  formed  part  of  his  estate  at  Chelsea. 
His  writings  comprise  "  The  Natural  History 
of  Jamaica"  fa  vols,  (ol,  1707-'2B),  «  Latin 
catalogue  of  tne  plants  of  Jamaica,  a  treatise 
on  sore  eyes  (once  highly  esteemed),  and 
contributions  to  the  "  Pbilosophioal  Trans- 
actions." He  aided  in  the  introduction  of  the 
use  of  Peruvian  bark  and  other  new  remedies, 
and  gave  a  considerable  impulse  to  the  prao- 
tico  of  inoculation  by  performing  that  Opera- 
tion on  several  of  the  royal  family. 

SLOG  (A.  S.  ila),  a  wild  plum,  prunvi  tpino- 
MO,  native  in  Enrope  and  ttossian  and  central 
Asia,  and  spariugly  naturalized  in  the  New 
England  and  some  othen  of  the  older  states. 
It  is  a  shrub  or  low  tree,  with  its  smaller 
branches  ending  in  sbarn  thorns,  which,  witb 
the  blackish  color  of  the  dark,  give  it  the  name 
of  blackthorn  by  which  it  is  frequently  called 
in  England ;  the  leaves  are  ovate  or  oblong ; 
the  small,  white  fiowers  are  sucoeeded  by  a 
small,  globular,  black  fruit,  with  a  fine  bloom ; 
stone  tnrgid;  pulp  greenish  and  astringent. 
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Am  rtnted  noder  PLm,  this  ta  thought  to  be 
the  origioal  of  all  the  onltivated  European  to- 
riedea  of  that  fruit.  The  iloe  is  Bometimes 
naed  $a  a  hedge  plant  in  Europe,  and  ia  planted 


BJ«  or  Blaekthora  (Pnumi  ipLnM). 

■Toand  trees  in  partu  to  protect  them  while 
joang  from  injary  by  aniroala ;  it  is  tometimea 
seen  in  thia  coantrj  In  collections  of  ahraba, 
its  chief  merit  aa  an  ornament  being  ita  earl/ 
flowering.  The  wood  is  hard,  hesvj,  and  dark- 
colored,  tabea  a  fine  polish,  and  is  nsed  for 
handle*  to  toola,  flaila,  teeth  to  ralces,  and  the 
like;  npright  shoots  make  favorite  walking 
■ticka.  The  lesres  when  dried  are  regardoa 
am  more  like  tea  than  any  other  Hnhstitnte; 
they  wer«  at  one  time  laroelj  collected  for  the 
adidteradon  of  tea  in  EnglaDd,  hut  this  is  now 
forbidden  nnder  a  heary  penalty.  Tbe  fruit 
when  mellowed  by  frost  is  eaten  in  some  parts 
ot  Enrope,  and  la  made  into  a  oonaerve ;  ita 
expressed  juice  is  used  in  Qermany  to  mark 
clothing,  it  being  nearly  Indelible,  and  in  Eng- 
land it  forms  the  baaie  of  "British  port." 

suns,  the  name  of  tbe  edentate  mammals 
of  tbe  family  tanft^o^  (111.)  and  genua  iraiJy- 
pvi  (Linn.) ;  both  Uie  family  and  geaerio  names 
are  derired  from  the  extreme  slowness  of  tbe 
gait;  it  is  b  parattux  at  tbe  French.  The 
skntl  ia  small,  ronaded.  Sat,  and  trnncatad  in 
front;  the  jaws  very  short  and  tbe  face  very 
little  projecting  beyond  the  line  of  tbe  crani- 
sm ;  uie  malar  hone  ^rea  off  a  sygomatio  pro- 
cess which  mns  backward  and  passes  above 
the  corresponding  one  of  the  temporal  bone 
witboat  tonching  it,  s  second  process  ilescend- 
iog  ontside  the  lower  jaw,  which  is  very  strong. 
Tbe  fore  lege  are  mnch  longer  than  the  bind, 
and  all  the  toes  end  in  long  carved  claws,  chan- 
nelled underneath,  the  bones  firmly  nnrted 
together  and  the  claws  natnrally  tnmed  in 
against  the  soles;  the  fore  feet  have  either 
three  or  two  toe«,  and  tbe  hind  feet  three 
tou;  the  latter  are  artionlated  obliqaely  on 
tbe  leg,  so  that  only  tbe  exterior  edge  toncbee 
the  gronod,  of  coarse  making  progression  on 
a  level  sarfaoe  T«ry  awkward;  the  pelvis  is  w 
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wide  and  the  thighs  so  laterally  directed  that 
tbe  knees  cannot  be  brought  together.  The 
ears  are  very  short,  and  coneealed  nnder  the 
hair,  which  is  dry,  harsh,  and  coarse.  The 
ailllary  and  iliac  arteries,  instead  of  pnrsnlng 
their  usual  course  down  the  limbs  as  single 
vessels,  snddenly  subdivide  into  from  40  to  60 
smnll  trunks  of  equal  size,  freely  anastomosing 
with  each  other,  looking  somewhat  like  a  mass 
of  varicose  veins,  and  distributed  chiefly  to  the 
muscles;  the  arrest  of  the  circulation  by  prea- 
sare  on  a  single  trunk  is  thus  prevented,  and 
its  retardation  permits  slow  and  long  continued 
contraction  of  the  muscles  of  tbe  arms  and 
legs.  The  stomach  is  divided  into  fonr  cavi- 
ties without  folds,  the  tntesliue  is  short,  and 
the  cacnm  absent;  tbe  mammie  are  two,  and 
pectoral ;  there  is  a  common  cloaca,  as  in 
birds,  for  the  exputsion  of  the  urine  and  fteces. 
The  dental  formnla  ia  jij,  the  teeth  being 
simple,  separated,  nearly  cylindrical,  withont 
roots,  with  an  undivided  hollow  base  contin- 
ually growing  as  tbey  ore  worn  by  use,  and 
composed  of  dentine  and  cement  without  en- 
amel; there  are  no  incisors;  the  anterior  mo- 
lars are  very  small  in  tbe  three-toed  slotb,  but 
in  tbe  two-toed  are  long,  pointed,  resembling 
canines,  and  tbe  lower  placed  behind  tbe  up- 
per. The  tail  ia  very  Jiort,  or  absent.  The 
stotbs  were  conudered  by  the  early  natnralists 
as  imperfect  and  deformed  creatures;  bat  in 
the  trees,  their  natural  home,  their  peculiari- 
ties of  structure  are  as  admirably  adapted  for 
their  convenience  and  enjifyment  as  in  any 
other  animal;  the  fore  limbs  have  great  free- 
dom of  motion,  and  all  are  so  constructed  that 
by  means  of  the  claws  they  sospend  them- 
selves to  the  branches  and  bang  for  a  long  lime, 
and  even  sleep,  bock  downward.  They  are 
rarely  seen  on  tbe  ground,  for  the  reason  that 
they  can  pass  from  one  tree  to  another  by  the 
interlocking  branches  for  miles  in  the  thick 
forests  of  South  America,  which  they  inhabit 
from  Guiana  to  Paragnay,  some  species  extend- 
ing to  Peru,  and  according  to  some  authors 
into  Central  America.  Tbey  are  rarely  more 
than  2  ft.  long,  and  their  hair  resembles  in 
color  the  bark  of  tbe  trees  upon  which  they 
live;  the  food  is  entirely  vegetable,  tbe  leaves 
and  twigs  of  trees.  They  have  one  young  one 
at  a  time,  which  clings  to  tbe  mother's  back, 
hiding  among  tbe  hair;  the  native  name  is  ai, 
from  their  feeble  plaintive  cry;  tbey  are  re- 
markably tenacious  of  life,  and  apparently  un- 
conscious of  pain. — Linnffios  gave  the  name  of 
S.  tridactylut  to  a  three-toed  slotb,  under  the 
impression  that  there  was  only  one  species 
thus  characterised,  whereas  Wagner  deEcribcs 
several  in  \\it  Ar chit  fir  Natvrgaehichte  for 
1850.  The  animal  referred  lo  by  Linniens  is 
grayish,  with  tbe  body  14  in.  long,  the  heed 
about  8,  the  tail  1,  the  fore  limb  11,  the  hind 
S,  and  the  claws  2  to  2^ ;  it  hss  S  cervical  ver- 
tebre,  and  14  ribs  on  each  side,  of  which  9  are 
true ;  the  thumb  and  little  finger  are  rudimen- 
tary and  hidden  imder  the  skin ;  there  is  a  m- 
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dimentarj  clavicle  attached  to  the  acromion ; 
the  bair  U  reversed  on  the  forearm.  It  has 
been  oolanlated  that  it  can  take  only  GO  steps  a 
daj,  ooDsnming  a  month  in  traversing  a  mile; 


ThnO'toiMl  Stath  (Bradrpus  MdictflusX 

if  bj  chance  it  ascends  a  tree  too  remote  from 
another  to  admit  of  a  pasrage  across,  the  na- 
tives hAj  that  it  rolls  itself  in  a  ball  and  drops 
to  tbe  gronnd,  and  the  thick  wiry  hair  would 
render  such  sfallaomparativeljhsrmleBs;  from 
its  habits  it  can  rarely  if  ever  drinfc;  its  flesh 
and  skin  are  useless;  in  captivity  it  is  exceed' 
ingly  stupid  and  Dniuteresting.  The  Daaa  or 
two-toed  sloth  (&  didaetyliu,  Linn. ;  genus 
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ehoUepu*,  niig.)  is  mixed  brown  and  white, 
paler  below;  it  is  about  3  ft.  long,  with,  ac- 
cording to  Danbenton,  23  ribs  on  each  side,  of 
which  13  are  true;  the  clavicles  ore  complete, 
and  the  tail  is  wanting ;  it  has  a  longer  muzzle 
and  shorter  fore  legs  than  the  three-toed  spe- 
cies, and  ia  more  active,  especially  at  night; 
it  inhabits  the  same  region,  and  is  sometimes 
eaten  by  Indians  and  negroes. — For  the  fossil 
edentates,  see  Mkoalostx,  Mboathiriuh,  and 
Utlodom  ;  for  anatomical  details,  see  Coh- 
piEiTivB  Anatowt,  and  Edbntata. 


SLUG 

RiOTAKS,  a  Slavic  people,  bdonging  to  the 
western  stem  of  the  nwe,  and  inhabiting  chiefly 
tbe  monntainons  regions  of  N.  W.  Uungarj 
and  the  adjoining  poKions  of  Horavis.  Their 
number  is  eetimatud  at  nearly  8,000,000,  more 
than  two  thirds  of  whom  are  Catholics,  and 
the  remainder  Lutherans.  They  are  of  medium 
stature,  have  blue  eyes,  straight  and  long  hair, 
a  yellowish  bkin,  and  generally  coarse  featurea. 
They  are  ohieflj  engaged  in  agriculture  and 
mining.  Numbers  of  them  spend  their  lives 
wandering  through  various  countries  uf  En- 
rope,  selling  linen,  mouse  traps,  and  other 
articles  of  wire  work.  The  language  of  the 
Slovaks  is  a  sub-dialect  of  the  Bohemian  or 
Czeuh,  wliicb  latter  is  generally  used  by  them 
as  a  literarj  medium,  as  by  Eotlar,  Scbafarik, 
Holly,  and  other  writers,  and  is  also  the  lan- 
guage of  their  church  services.^ — The  Slovaks 
occupied  their  present  abodes  early  in  the  mid- 
dle ages,  and  in  the  9th  century  they  formed. 
the  nucleus  of  the  Moravian  empire  entil  its 
destruction  by  the  Magyars. 

SLOVENS,  or  Hmatd.    BeeWiiiDa. 

SLtG  {limaz,  Lam.),  a  gonns  of  mollusks,  be- 
longing to  the  air-breathing  gasteropoda.  Tha 
form  is  elongated,  tapering,  snail  like,  the  head 
having  two  long  and  two  ^ort  tentacles  which 
can  be  eztend^  and  drawn  in  like  the  finger 
of  a  glove  by  being  turned  inside  and  out;  th« 
naked  body  is  covered  anteriorly  by  a  cori- 
aceous mantle,  under  which  is  ^e  branchial 
cavity,  the  respiratory  orifloe  and  vent  open- 
ing on  the  right  side  of  it,  and  the  generative 
orifice  bene^  the  right  tentacles;  the  man- 
tle in  some  contains  a  calcareous  grit,  and  in 
others  a  small,  thin,  nail-like  shell;  the  head 
con  be  partly  drawn  under  the  mantle;  at  the 
posterior  end  of  the  body  ia  a  small  apertnre 
whence  proceed  the  adhesive  threads  by  which 
they  let  themselves  down  from  ptents  which 
they  ascend  in  search  of  food.  Their  motion 
ia  proverbially  slow,  and  effected  by  tbe  con- 
tractions of  the  flat  disk  or  foot  on  the  ventral 
surface.  The  upper  jaw  is  in  the  form  of  B 
toothed  orescent,  by  which  they  gnaw  plants 
with  great  voracity ;  the  stomach  is  elongated; 
the  akin  secretes  a  great  quantity  of  mecoail^, 
which  serves  t*  attach  them  to  the  surfaces  on 
which  they  creep;  the  eyes  are  small  black 
disks  at  the  end  of  the  posterior  tentacles ;  the 
sense  of  touch  is  delicate.  The  reproductive 
season  is  in  spring  and  summer;  they  are 
hermaphrodite,  and  mntnaliy  impregnate  eacb 
other ;  the  eggs,  to  the  nnmber  of  TOO  or  800, 
are  laid  in  moist  and  shady  places;  at  the  ap- 
proach of  winter  they  burrow  into  the  ground, 
where  they  hibernate;  thoy  hide  under  decay- 
ing logs  and  stones  in  damp  places,  and  are 
seen  in  gardens  and  orchards  in  evening  and 
early  morning,  especially  after  gentle  and  warm 
showers.  They  are  found  in  the  northern 
temperate  zones  of  both  hemispheres.  The 
common  slug  of  New  England,  L.  tunieata 
(Gould),  is  nearly  an  inch  long,  varying  in 
color  from  dark  djab  to  blackish  brown ;  the 
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bulk  Ifl  irrinkldd,  and  Qie  npper  tentaclee  gnn- 
al&t«d  and  black  at  the  tips ;  the  foot  is  ver; 
narroir;  it  ia  foand  almost  tJways  with  the 
bopod  crastaceaue  commonl;  called  bow  bugs. 
Other  BpetJes  are  described ;  the;  are  compsra- 
tJTel;  rare  ia  the  Dnited  States,  and  by  no 
means  bo  troablesonie  as  in  Europe.  The  oom- 
moQ  European  hIqs,  L.  agrMtu  (linnO,  is  email 
mid  unspotted,  and  ver;  abandent  and  destruc- 


Staf  (Llmu  •erMtIt). 

five;  they  are  killed  by  solutions  of  tobacco, 
•stt,  or  other  irritanta,  or  by  covering  a  spot 
infested  by  them  with  ashes,  lime,  fine  aand, 
or  any  powder  which  attaches  itaeU  to  the 
body  and  preventa  their  walking,  or  they  may 
be  arrastcd  by  some  sticky  Bnhitance ;  many 
ore  devoured  by  mammals,  birds,  and  reptiles. 
SLEG  WOM,  the  common  name  of  the  larvm 
of  the  sawflies,  or  the  hymenopterous  insects 
of  the  funily  tefUhrtdinidm.  The  sing  worm 
described  by  Prof.  Peck  in  his  prize  essay 
(Boston,  1799),  and  called  by  him  tmikrtdo 
e^rati  (Ijdd.),  baa  been  placed  by  Harris  in 
the  genus  telandria  (blennoeamva).  The  fly 
Is  black,  with  the  first  pair  of  legs  yellowish 
olay-colored ;  the  body  of  the  female  is  about 
a  fifth  of  an  inch  long,  that  of  the  male  a  little 
mialler.  They  usnally  appear  in  Uassachusetts 
on  the  cherry  and  plnm  trees  toward  the  end 
of  May,  disappearing  in  three  weeks  after  lay- 
ing their  eggs  singly  in  incisions  on  the  lower 
snrface  of  the  leaves  j  the  yonng  are  hatched 
ID  two  weeks,  coming  out  from  June  S  to  July 
20,  according  to  season ;  they  have  20  short 
l^H,  a  pair  under  every  segment  except  the 
fonrth  and  the  last,  and  are  half  an  inch  long 
when  fully  grown ;  in  form  they  resemble  small 
tadpoles,  and  are  oovered  with  a  thick  slimy 
matterwhich  has  given  them  the  nameof  sings; 
they  also  emit  a  disagreeable  odor.  They  come 
te  their  full  size  in  26  days,  casting  their  skin 
five  times,  after  which  they  enter  the  ground, 
change  to  chrysalids,  and  come  out  flies  in  16 
days;  they  then  lay  eggs  for  a  second  brood, 
which  enter  the  ground  in  autumn,  end  appear 
as  flies  in  the  enentng  spring,  some  remaining 
nnt^anged  for  a  year  longer.  They  feed  on 
leavea,  and  in  some  Beasons  have  been  so  nu- 
Deroos  as  to  strip  trees  entirely  of  their  foliage 
and  even  cause  their  destruction ;  they  are 
eaten  by  small  mammals  and  birds,  and  the 
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e^a  are  destroyed  by  the  larve  of  a  tiny  Ich- 
uenmoa  fly  (eneyrlvi).  The  trees  may  be  best 
preserved  against  their  attacks  by  showering 
them  with  a  mixture  of  whale-oil  sobd  ana 
water,  or  powdering  with  ashes  or  quicklime. 

aiULGlLD  (Ger.  Sehmalkalden),  a  town  of 
Prussia,  in  the  province  of  Hesse-Nassau 
(before  leeS  ot  Eesse-OsMel),  84  m.  E.  N.  E. 
of  Fulda;  pop.  in  1S71,  6,792.  It  manufac- 
tures iron,  steel,  and  salt.— The  Bm^cald 
league  was  concluded  here  in  1681,  by  various 
Protestant  princes  and  free  cities,  for  mutual 
defence  of  their  religions  and  political  inde- 
pendence against  Charles  V.  ana  the  Catholic 
states  of  the  empire.  It  was  limited  at  flret  to 
six  years,  hut  in  168B  new  members  were  ad- 
mitted at  a  second  convention  in  Smalcald,  and 
the  term  was  extended  ten  years,  with  a  reso- 
Intion  to  maintain  an  army  of  12,000  men. 
The  elector  John  Frederick  of  Saxony  and  the 
landgrave  Philip  of  Hesse  became  the  leaders 
of  the  league,  whose  war  against  the  emperor 
(1046-'7)  was  terminated  by  the  victory  of  the 
latter  at  Mohlberg,  April  24,  1647.  In  1637  a 
oonfeasion  of  faith  was  drawn  up  in  several 
articles  by  Luther,  known  subsequently  as  the 
"  Articles  of  Smalcald,"  which  became  one  ot 
the  symbolicsl  books  of  the  Lutheran  church. 

SHULPOX  (tariola),  a  contagious  fever,  char- 
acterized by  a  pustular  eruption  having  a  de- 
pressed centre.  The  terms  tartola  and  paece 
first  occur  in  the  Bertinian  chronicle  of  the 
date  961.  Variola  is  derived  from  the  Latin 
tarvt,  a  blotch  or  pimple,  while  pox  Is  of  Bax- 
on  origin  and  signifies  a  bag  or  pouch  ;  the 
prefix  small  was  added  in  the  16th  century. 
The  era  commonly  assigned  for  the  first  ap- 
pearance of  smallpox  is  A.  D.  6S9 ;  it  seems 
then  to  have  begun  in  Arabia,  and  the  raising 
of  the  siege  of  Mecca  by  sn  Abyssinian  army 
is  attributed  to  the  ravages  made  by  smallpox 
among  the  troops.  The  new  part  which  Ara- 
bia under  Mohammed  and  his  followers  was 
made  to  play  in  history  contributed  to  the 
rapid  propagation  of  the  disease  throughout 
the  world.  Ghazes,  an  Arabian  physician  who 
practised  at  Bagdad  about  the  beginning  of  the 
10th  century,  is  the  first  medical  author  whose 
writings  have  come  down  to  us  who  treats  ex- 
pressly of  the  disease ;  he  however  quotes  sev- 
eral of  his  predecessors,  one  of  whom  is  be- 
lieved to  have  flourished  about  the  year  of  the 
Hegira,  A.  D.  622.  Measles  and  scarlet  fever 
were  at  first  confounded  with  smallpox,  or 
considered  as  varieties  of  it;  and  this  error 
seems  to  have  prevailed  more  or  less  undl 
Sydenham  finally  showed  the  essential  differ- 
ences between  them.  Boerhaave  was  the  first 
to  insist  that  contagion  is  essential  to  the  prop- 
agation of  the  disease. — The  period  of  incuba- 
tion, that  is,  the  time  that  elapses  from  the 
moment  the  patient  receives  the  eontftginn 
until  it  begins  to  manifest  its  effect  in  tlie 
initiatory  fever,  is  usually  14  days,  though  it 
sometime*  varies.  Daring  this  time  there  is 
usually  uo  diatorbauce  of  the  ordinary  health. 
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The  invaraon  of  tbe  die6a»e  {•  annoaiioed  by 
chills  followed  by  tever ;  this  is  apt  to  ba  at- 
tended with  paia  in  tba  back,  partiaularljr  in 
the  loina,  ana  with  DAUsea  and  vomititig.  If 
the  fe<rer  mns  high,  with  violent  paia  in  the 
back  and  much  denriam,  the  diseaae  commonly 
•aanmea  a  severe  funn.  In  ofaildren  the  iava- 
aion  is  often  annoQiiced  hj  an  attack  of  oon- 
Tobions.  The  eraption  be^ns  to  show  itself 
on  the  third  daj  of  the  fever.  As  a  rule,  it 
Bppean  first  on  the  f  see,  then  on  the  neok  and 
wnsts,  then  on  the  tmnk,  and  finally  on  tbe 
eztreroities.  On  the  fifth  daj  the  eruption  is 
complete,  and  after  this  few  or  no  new  spots 
appear.  It  at  first  consists  of  minate  roonded 
papules  or  pimples  of  a  oharaQtertstia  solid 
consistenoy,  feeling  like  small  shot  beneath  the 
skin.  It  is  bj  this  pecnliar  solidity  o(  the  spots 
that  smallpox  at  Uiis  period  is  distingaished 
from  other  papular  ernptioos.  By  the  fourth 
day  from  their  first  appearance  the  papules  are 
converted  into  vesicles  filled  with  a  thin  lymph 
and  having  a  depressed  centre,  whence  they  are 
termed  nmbilicated.  The  vesicles  be^n  now  to 
be  surrounded  by  an  areola,  or  circular  flash 
upon  the  skin,  which  soon  becomes  dark  crim- 
son ;  the  lymph,  at  first  colorless  and  transpa- 
rent, is  gradually  converted  into  pns,  which 
increases  in  quantity  and  distends  the  vesicles 
nntU  they  b«!ome  hemispherioal.  About  the 
eighth  day  of  the  emption  a  dark  spat  makes 
its  ftppearanoe  at  tbe  centre  of  the  pnstule, 
and  graddally  dries  ap  and  is  converted  into 
n  scab.  When  this  scab  falls  it  leaves  either  an 
indelible  oioatrlz  or  a  pnrplish  red  mark  which 
fades  very  slowly,  and  which  long  exposare  to 
a  cool  atmosphere  renders  very  distmot  In 
passing  away,  the  eruption  follows  the  course 
which  it  took  on  its  first  appearance,  the  scabs 
first  falling  from  the  face,  then  from  tbe  trunk, 
and  last  from  the  eitremities. — When  tbe  pas- 
tnles  are  comparatively  few,  they  are  separated, 
sometimes  widely,  from  each  other,  and  the 
disease  is  termed  discrete  {rariola  dUereta) ; 
when  tliey  are  very  namerous,  they  touch  each 
other  and  run  tt^tfaer,  and  dien  it  is  termed 
oonSaaat  (varicla  eonfiuetu)  \  and  between  the 
two  a  third  variety,  the  semi-confluent  or  co- 
herent, is  often  spoken  of.  In  the  discrete 
form  the  fever  commonly  subsides  on  the  ap- 


they  are  at  all  namerous,  their  maturation 
commonly  attended  with  more  or  less  fever. 
With  the  appearance  of  the  eruption  on  the 
surface,  more  or  less  sore  throat  is  complained 
of ;  the  faaces  and  tonsils  are  red  and  swollen, 
and  pustules  make  their  appearance  upon  them, 
npon  the  roof  of  the  month,  and  the  inside  of 
the  cheeks;  tbe  patient  at  the  same  time  is 
commonly  troubled  with  salivation.  When 
smallpox  is  confluent,  tbe  subcutaneous  cellular 
tissue  seems  involved  in  the  disease,  the  swell- 
ing is  very  great,  and  by  the  fifth  day  the 
patient  is  commonly  nnable  to  open  his  ayes. 
The  eruption  on  the  face  sometimes  coalesces 


into  one  huge  sore ;  it  is  attended  with  a  tor- 
menting itching,  and  tbe  fever  is  of  the  ty- 
phoid kind,  the  debility  being  extreme,  and  tha 
patient  restless,  sleepless,  and  often  delirions, 
while  the  poise  is  small,  frequent,  and  feeble. 
In  Buoh  oases  the  accompanying  inflammatioQ 
of  tbe  mouth,  nasal  pasaoees,  pharynx,  and 
larynx  adds  greatly  to  tbe  dietrees  of  the  pa- 
tient and  the  danger  of  tbe  disease,  sometimes 
even  producing  suffocation.  The  disease  is 
always  attended  by  a  peculiar  odor,  but  in 
confluent  cases  this  is  nauseous  and  ofienstve 
to  an  excessive  degree.  In  this  form  the  fever, 
which  commonly  abates  on  the  coming  out  of 
the  emption,  is  aggravated  as  the  emption  ap- 
proaches maturation.  Tbe  eighth  day  of  the 
eruption  or  the  eleventh  of  the  disease  is  com- 
monly the  moat  fatal  day,  while  more  patients 
die  during  the  seooud  week  of  the  disease  than 
either  earlier  or  later.  A  second  attack,  even 
after  free  exposure  to  the  contapon,  is  very 
rare.  Only  widely  separated  instances  have 
been  known. — When  patients  recover  from 
severe  attaolu  of  amallpos,  blindness  from  an 
intercurrent  inflammation  of  the  conjunctiva 
is  an  occasional  result,  and  before  the  general 
introduDtioD  of  vaccination  blindness  from 
smallpox  was  common.  Besides  inflammation 
of  the  eyes,  glandular  swellings  and  abscess- 
es, bed  sores,  and  phlebitis  are  occasional  com- 
plications. It  is  also  sometimes  complicated 
with  a  diseased  condition  of  the  blood,  prodo- 
dng  hemorrhage  from  various  organs,  both- 
er with  peteobiiB.  These  cases  are  always  at- 
tended with  great  debility;  the  accompanying 
fever  is  typhoid,  and  tbe  eraption  itself  does 
not  oome  out  freely.  They  are  almost  invari- 
ably fatal.  Pregnancy  is  a  serious  complica- 
tion. Abortion  or  premature  delivery  witil 
the  death  of  the  child  is  commonly  produced, 
but  the  mother  frequently  recovers.  Som»- 
times  tbe  child  presents  the  characteristia 
emption  of  the  disease,  but  this  is  rare.  Still 
more  rarely  a  mother  whose  system  has  been 
protected  by  vactdnation  or  a  previous  attack 
of  the  disease,  communicates  it,  after  exposure, 
to  the  fatui  in  uttro,  while  she  herself  escapes. 
Oonfiuent  smallpox  is  always  dangerous,  and 
the  danger  is  aggravated  if  the  patient  be  still 
in  infancy  or  over  45  years  of  age,  or  of  a 
feeble  or  strumous  constitntion, — The  mortality 
from  smallpox  is  estimated  at  one  fourth  or  one 
fifth  of  all  who  are  attacked ;  that  of  the  Lon- 
don smallpox  hospital  has  Ioe^  averaged  80  per 
oent.  Like  many  other  contagions  diseases,  it 
is  subject  to  epidemic  influence,  and  when  it 
prevails  epidemically  it  seems  to  be  severer 
and  more  fatal.  It  is  remarkable  that  when  it 
is  communicated  by  a  minute  portion  of  the 
virus  being  inserted  under  tbe  cuticle  by  inocu- 
lation, as  it  is  termed,  the  disease  is  for  leas 
violent  than  if  communicated  through  the  at- 
mosphere ;  and  yet  a  second  attack  in  sach  a 
case  is  as  improbable  as  in  any  other.  When 
patients  are  inoculated  the  mortality  is  rarely 
greater  than  1  in  600  or  TOO.    InocnJalion  was 
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introduced  Into  civilized  Earop«  from  Oonatan- 
tinople  throagh  the  sense  and  coDrase  of  Ladj 
Umij  Wortlej  Hontagn,  bnt  ainoe  the  diaeov- 
erj  of  Tsecination  by  Dr.  Jenner  has  been  dis- 
oontinned.  (See  Vaooinatton.) — For  a  loi^ 
time  the  dangere  of  imallpoi  were  aggravftted 
bj  the  meuia  used  for  its  oore ;  in  aooordsnce 
with  the  theories  of  the  ti[n&  which  still  have 
their  inflnence  among  the  Tolgar,  the  eraption 
was  looked  upon  as  an  effort  made  by  nature 
to  free  the  STSteni  of  morbid  matter ;  the  more 
abondant  it  waa,  the  better  for  the  patient. 
The  eruption  was  aooordingly  enoooraged  hy 
warm  dnnka  and  a  heated  atmosphere.  Sjden- 
ham  was  the  first  to  inculcate  the  neceaalt;  of 
fr«e  Tentilation  and  a  oooling  regimen.  Mild 
oaaes  require  Uttie  except  attention  to  hrgienio 
measnret ;  the  disease  ia  attended  with  little 
danger,  aod  ahoold  run  its  cooma  luiiiifiaenoed 
b;  art.  When  it  is  severe,  attention  ihonld  be 
early  direotad  to  supporting  the  strength  of 
the  patient.  The  diet  should  l>e  as  nutritions 
as  he  can  bear,  and,  when  indicated  by  the 
pnlse,  wine  and  ttimolanti  should  be  freely 
sdmiikistered.  The  troublesome  itchiag,  whioh 
canses  great  suffering,  may  be  alleviated  by 
the  iipplioation  of  sweet  oil,  cold  cream,  or 
lard ;  opiates  may  be  osefol  to  procnre  sleep, 
and  the  bowels  should  be  oooaaionally  moved 
by  mild  laxatives  or  enemata. 

SMin,  ChiWw^i  *"  ^^Qglish  author,  bom 
at  ehfpbonia,  Kent,  April  1],  1723,  died  in 
the  kii^^s  bench  prison,  London,  May  18, 1770. 
He  was  educated  at  Oambridge,  and  elected  a 
fellow  of  Pembroke  hall  in  1746,  aod  g^ued 
the  Seatonian  prize  for  poems  on  the  Supreme 
Being  for  five  yeors  consecutively.  In  17B8 
he  married,  removed  to  London,  and  support- 
ed himself  by  writing.  Through  intemperance 
and  extreme  poverty  he  lost  bis  reascm,  and 
was  confined  in  a  lunatic  asylum  for  two 
years.  He  mode  a  prose  translation  of  Eor- 
aoe,  and  metrical  versions  of  Horace  and  Ph»- 
dns,  and  of  the  Psahns.  Among  his  other 
works  is  "  The  Hilliad,  an  Epic  Poem,"  a  satire 
on  Sir  John  Kill,  who  had  oritjciaed  him.  In 
17S3  he  published  a  coUection  of  his  poems. 
A  posthnmons  edition  appeared  in  17&1  with 
a  memoir  (3  vols.  12mo).  His  Horace  has  had 
several  editions  in  the  present  century. 

SMJKtfJtikM,    Bee  supplement, 

BUITWUfD.    See  PoLTOONDit. 

HElTOIf,  Mia,  an  English  civil  engineer, 
bom  at  Ansthorpe,  near  Leeds,  May  2S,  1734, 
died  th^^  Oct,  as  1793.  Before  his  IGth  year 
he  had  mode  mechanioal  iuventions  and  dis- 
coveries. In  1760  he  became  a  mathemati- 
cal instrument  maker,  and  in  17fil  invented 
a  machine  for  mesanring  a  ship's  way  at  sea. 
He  made  valuable  improvements  in  hydraulic 
machinerr,  and  io  17GB  read  a  paper  on  this 
subject  before  the  royal  society,  for  which  he 
received  the  Copley  gold  medtd.  The  Eddy- 
atone  lighthouse  being  destroyed  by  fire  in 
1706,  Smeaton  rebuilt  it  (See  LrasTHorsK,) 
He  afterward  built  canals  and  looks  on  the 
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Derwentwater  estate,  constructed  the  gresi 
canal  from  the  Forth  to  the  Clyde,  improved 
the  Oalder  uavigatiou,  supplied  Greenwich  and 
Deptford  with  water,  erected  the  Spurn  light- 
house, preserved  the  old  London  bridge,  and 
erected  several  bridges  in  Bcotland.  Abont 
1788  he  withdrew  from  bunness.  He  pub- 
lished a  volume  on  the  Eddystone  lighthouse 
(1791),  and  his  profesdonal  reports  were  pub- 
lished by  the  institution  of  civil  engineers  (8 
vols.  4to,  1812-'14).— Bee  Bmiles's  "Lives  of 
the  En^eera." 

SMHX,  the  special  sense  hy  which  we  take 
cognizance  of  the  odoriferons  (qualities  of  for- 
eign bodies.  The  main  peculiarity  of  this  sense 
is  that  it  gives  us  intelligence  of  the  physical 
properties  of  substoncee  in  a  gaseous  or  vapor- 
ous condition.  An  odoriferons  body  gives  off 
emanations  which  diffuse  themselves  throngh 
the  atmosphere,  and  we  thus  percdve  its  ex- 
istence at  a  distance  and  when  it  may  be  con- 
cealed from  sight.  The  actual  quantity  of 
vaporous  material  necessary  for  making  an 
impression  upon  the  olfactory  orgso  is  verj 
small;  and  a  substance  like  mnak  or  attar  of 
roses  may  £11  on  entire  apal-tment  or  even  a 
house  tor  days  or  weeks  with  its  peculiar 
odor,  readily  perceptible  by  all  the  ocon* 
pants,  without  suffering  any  appreciable  loss 
of  weight. — The  organ  of  smell  is  the  mneona 
membrane  of  the  upper  part  of  the  nasal  pas- 
sages, supplied  by  the  filaments  of  the  oUae- 
tory  or  first  pair  of  cranial  nerves.  These 
nerves  ore  endowed  with  the  special  sense  of 
smell,  but  are  destitute  of  ordinary  or  general 
sensibiUtj.  Thus  they  can  perceive  the  odors 
of  foreign  substances,  but  not  the  physical 
contact  of  a  solid  body.  On  the  other  hand, 
the  lower  portion  of  the  nssal  passages  is  sup- 
plied by  filaments  from  the  fifth  pair  of  crsnial 
nerves,  which  are  nerves  of  general  eeoBibili^, 
but  not  susceptible  to  the  impression  of  odora. 
Not  tin  Tspera  ore  odoriferous ;  some  are 
simply  irritating  or  stimulating  to  the  mucous 
membrane.  The  odors  proper  are  generally 
of  an  organic  origin,  such  as  those  of  musk, 
OMkfcBtida,  the  leaves  and  blossoms  of  plants, 
and  the  exholatioMs  of  living  or  deoomposing 
animal  bodies.  OUier  gaseous  emanations  are 
simply  irritating,  like  those  of  ammonia,  chlo- 
rine, and  acetic  acid.  Sometimes  thetwo  kinds 
of  exhalations  are  mingled ;  thus  pure  alcohol 
ia  nearly  or  quite  destitute  of  odor,  but  in 
cologne  water  we  have  the  stimulating^  prop- 
erties of  the  aloohol,  mingled  with  odoriferons 
ingredients  of  a  vegetable  origin.  Ammonia 
is  irritating  to  the  mucous  membrane  of  the 
nose  for  the  same  reason  that  it  is  irritating 
to  the  skin  when  brought  in  contact  with  it; 
but  the  skin  is  incapable  of  perceiving  a  true 
odor.  The  dissemination  of  odors  is  favored 
by  the  movement  ot  the  atmosphere ;  and 
when  a  disagreeable  or  noxious  odor  is  con- 
tained In  the  air  of  an  apartment,  a  free  ven- 
titatdon  is  the  readiest  method  of  expelling  it 
When  we  wish  to  perceive  more  dittiiiotly  a. 
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faint  or  a  delicate  odor,  we  direct  the  air  forci- 
bly upvrard,  b;  a  peonliar  iiiq>irator7  effort  of 
tlie  noitrils,  tbrouxh  the  laperior  part  of  the 
naaal  paHBges.  Tiiia  movemeiit  in  eapeciaU? 
obeerrabla  in  aunj  of  the  inferior  animala,  in 
whom  the  sense  of  smell  is  reoiarkabl;  acnte, 
and  the  olfactory  maoooB  membrane  nnnsoallj 
exteuaive  and  sensible.  The  dog,  for  instance, 
will  not  only  distinKoish  different  kinds  of  ani- 
mals bj  their  odor,  bat  will  reoognize  diSerent 
indiridoals  of  the  nnman  species,  or  particnlar 
articles  of  dress  belonging  to  them.  Ee  will 
even  follow  the  track  of  wild  game  by  the 
minata  quantity  of  animal  odor  left  by  their 
footsteps  upon  the  grass  or  dried  leaves. — The 
sense  of  sniell,  like  the  other  senses,  beoomea 
habitnated  to  particular  impressions  when  long 
contlnned;  even  disagreeable  odors  gradualiy 
lose  in  this  way  their  ofFensivenass,  and  we 
become  after  a  time  more  or  lees  insensible  to 
their  presence.  A  disagreeable  odor  is  not 
invariably  injorions  in  itself ;  bat  it  is  almost 
always  the  indication  or  accompaniment  of  a 
gaseona  emanation  whioh  is  in  reality  noiioas, 
or  will  become  so  if  allowed  to  aooumnlate. 
The  ofFenaive  odor  is  a  warning  to  the  senses 
that  the  atmosphere  is  no  longer  pare  and 
should  be  renovated ;  and  if  this  warning  be 
neglected,  it  at  last  ceasea  to  make  itself  felt, 
and  the  eihalatJOOi  may  then  imperceptibly 
increase  nntil  they  produce  serious  mjory. 

SMBUt,  a  soft-rayed  fish  of  the  ealmtKi  fam- 
ily, and  eenna  otm^ut  (Artedi).  The  body  is 
elongated  and  covered  with  small  scales ;  there 
are  two  dorsaU,  the  first  with  rays  and  the 
second  adipose  and  rayless ;  ventrals  under 
the  anterior  rays  of  donal;  teeth  on  the  jaws 
and  tongue  very  long,  and  on  the  premaxilla- 
riea  small  and  hooked;  gill  openings  wide;  air 
bladder  silvery  within.  The  common  Amer- 
ican smelt  (0.  virulMMfw,  Les.)  is  about  ID 
in.  long;  the  upper  parts  with  the  dorsal  and 
oandol  fins  are  yellowish  green  with  coppery 
refleotions,  with  vwy  minate  block  dots ;  sides 
ritvery  white ;  abdomen  and  lower  fins  milky 
white;  gill  oovers  golden.    It  is  found  from 


New  York  to  Labrador,  going  np  rivera  in 
aarlj  spring  and  returning  to  the  eea  late  in 
autumn,  at  whioh  times  immense  quantities 
are  token  by  hook  and  nets ;  the  flavor  is  very 
delicate.  They  bear  transfer  from  salt  into 
fresh  water,  and  have  beoome  permanent  resi- 
dents in  Ohamplain,  Squam,  and  Winnipisecgee 
lakes,  and  in  Jamaios  pond  near  Boston ;  these 
ore  smaller  and  more  slender  than  the  marine 
■melt.     The  European  smelt  {0.  eptrlaTuu, 


above,  with  thicker  body  and 
They  are  found  in  all  the  rivera  opening  into 
northern  seas;  they  ore  the  iptrlaTu  of  the 
French  and  tike  apirling  or  sparling  of  the 
English ;  when  recently  taken  from  the  water, 
they  have  a  sweetish,  not  disagreeable,  and 
cuoumber-Uke  odor,  from  which  the  generic 
and  the  oommon  names  are  derived.  Smelts 
eat  small  fish,  cmstaoeans,  and  moUuska. 

SHDiTIHft  See  Coppib  Suxltimo,  Ibok 
Manumotdbs,  Lias,  and  Silvxb. 

MET,  Msr  Mb  tb,  an  American  misdon- 
ary,  bom  in  Dendermonde,  Belgium,  Deo.  SI, 
1801,  died  in  6t.  Louis,  May  28,  18T8.  He 
arrived  in  Philadelphia  In  An^ist,  18S1,  on- 
tered  the  Jesuit  novitiate  at  Whitemarah,  Ud^ 
went  to  Missonri  in  18S3,  and  ^ded  in  found- 
ing the  university  of  St.  Louis,  in  whioh  he 
labored  till  18SS,  when  he  was  sent  to  found  a 
mission  among  the  Pottawattamies.  His  sno- 
oess  caused  him  to  be  sent  to  the  Flatheads 
in  1940,  and  to  the  Blaokfeet  soon  afterward. 
He  then  planned  a  rcwular  system  of  nussioo- 
ary  establishments,  woich  were  taken  chaise 
of  by  his  brother  Jesuita,  reserving  to  himadf 
a  general  superintendence  over  them  and  the 
duty  of  providinff  f  onda  for  their  support  He 
published  several  papers  in  the  United  States 
and  in  Earope  for  the  purpose  of  creating 
pQbtio  interest  in  favor  of  these  missiona,  re- 
peatedly visited  Belginm  and  other  Oatholie 
countries  to  collect  alms  and  obtain  misdon- 
aries,  and  eetabUshed  several  new  missionary 
centres  on  both  sides  of  the  Rocky  monntaina. 
Baring  a  last  voyage  undertaken  for  the  mio- 
sions  he  sustained  injuiiea  which  resulted  in 
his  death.  His  prinoipol  works  are:  "Letten 
and  Sketches,  and  Besidenoe  in  the  Rocky 
Mountains"  (Philadelphia,  •1843);  "Oregon 
Misaioui,  and  Travels  over  the  Booky  Moun- 
tains" (Sew  York,  1847);  "Western  Missions 
and  Missionariea  "  and  "  New  Indian  Bketdi- 
ea"  (New  York,  ISeS);  and  S«it«a  lu  den 
Feltenfftbirfftn  und  tin  Jahr  vnter  de»  vil- 
dm  Indiantrttllmmmi  da  Ortgoii'G^UU*  (8t> 
Louis,  1865). 

BMEW  (m«rgaUu$  a&eUiu,  Selby),  a  web- 
footed  bird  difiering  from  the  typical  mer- 
gansers, to  which  subfamily  it  belongs,  in  hav- 
ing the  bill  muoh  shorter  than  the  head  and 
elevated  at  the  base,  and  the  mandibles  with 
short  and  closely  set  lamellie.  It  is  about  IT^ 
in.  long  and  27  in.  in  alar  extent;  the  general 
color  is  white,  whenoe  its  common  name  of 
white  nun ;  around  the  eyes,  a  patoh  on  each 
side  of  the  nape,  semi-collar  on  eaoh  side  of 
lower  neck,  middle  of  back,  tail,  and  wings 
black ;  soapnUrs,  middle  wing  ooverts,  tertials, 
and  secondary  tips  white;  in  the  female  the 
head  is  reddish  brown.  It  is  found  in  the 
northern  parts  of  the  old  world,  in  winter 
coming  down  to  centra!  Enrope,  (reqoenfaig 
the  sea  coast,  lakes,  and  rivers ;  il  is  an  expert 
swimmer  and  diver,  and  feeds  on  flsb  and 
crostooeans;  the  nest  Is  mode  near  (he  water. 
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and  tlie  ^gi  are  8  to  IS ;  like  other  mergaDHra 
it  hjbridizee  with  the  ducks,  eapedallj  with 
the  genua  elanffvla  (Flem.).     It  fa  g^ertllf 


Smaw  (UargeUni  ilbellii». 

believed  to  ba  aooidentol  in  America,  onlj  a 
nngle  female  specimen  having  been  obtained 
by  Andobon,  near  New  Orleans. 


bom  in  Edinburgh  abont  1684,  died  in  Bo»- 
lon,  Maaa.,  in  17&1.  He  studied  in  Italr  for 
tliree  jeara,  and  attained  a  respectable  stand- 
<Dg  as  a  portrait  painter  in  London.  In  1738 
he  accompanied  Dean  Berkeley  to  America, 
after  whoae  return  be  fettled  in  Boston.     Be 

Cted  most  of  the  contemporary  worthies  of 
'  England  and  Kcw  Tote.  Eis  most  cele- 
brated picture  is  a  large  portr^t  piece  repre- 
■anting  B«rkelej  and  several  members  of  his 
familj,  together  with  the  artist  himaelf,  on 
their  first  landing  in  America.  It  is  now  in 
ths  poBsesrion  of  Yale  college. 

mux,  a  genns  ot  endogenons,  mostlj 
shrubby,  often  prickly  plants,  wbioh  climb  by 
tendrils.  They  are  abandant  in  warm  cU- 
matea,  and  are  represented  in  the  Atlantic 
statea  by  several  apecies,  some  of  which  are 
popnlarlr  known  as  pwnbrier,  oatbrier,  or 
Drier.  The  genns  is  ua  only  one  in  the  flora 
□f  the  northernmoat  atstea  which  afforda  an 
example  of  a  woody  endogenona  stem ;  the 
gaDentl  aspect  of  the  plants  u  that  of  the  exo- 
gana,  aa  their  leavea  are  netted -veined,  wtiile 
in  the  great  majority  of  endogena  they  are 
parallel- veined ;  the  petioles  are  fnmiahed  with 
■  tendril  npon  each  aide.  The  fiowera,  in  ax- 
illary nmbels,  are  small,  dicecious,  with  the 
greeniah  or  yellowish  regular  perianth  in  aii 
parts;  the  at«rile  flower  has  six  stamens;  the 
fertile  has  a  free  ovary  of  three  or  more  cells 
and  a*  many  thick  and  spreading  atigmas; 
fruit  a  small  berry  with  one  to  three  aeeda 
Tbe  b««t  known  epeciea  is  the  common  green- 
brier  (tmilax  rotujidi/olia),  which  eitendef  rom 
Canada  through  the  aonthem  atates;  it  often 
forma,  by  spreading  over  the  shrubs  and  trees, 
impenetrable  thickets,  its  stems  extending  from 
one  tree  to  another  for  80  or  40  ft.,  and  very 
■lander  and  strong;  the  smooth  leavea  are 
nearly  orbicular,  often  broader  than  long,  and 


aoraewhat  heart-ahaped  at  baae,  of  a  pleasing 
eoft  green  color,  which  tnma  to  deep  yellow 
in  antomn,  and  later  to  a  maty  brown,  thongh 
in  the  aonthem  atatea  they  ore  nearly  ever- 
green; the  small  clnatera  of  berries  are  black, 
with  a  bloom,  and  have  a  tempting  appear- 
ance, bat  are  very  naneeona  to  the  taate.  The 
Slant  is  variable,  and  forma  of  it  have  been 
escribed  aa  diatinct  apeciea.  It  is  a  handaome 
ornamental  olimber,  which  haa  received  no 
attention  becaose  it  is  common.  There  are 
about  a  dozen  other  apeciea,  from  New  Jer- 
aey  aonthward,  with  varionsly  ahaped  leaves, 
aome  of  them  evergreen,  and  diSerbig  in  their 
fmlt  elnatera.  The  most  important  of  these 
is  popularly  known  in  the  aonthem  statea  aa 
Ohina  brier  {S.  pteudo- China),  which  extenda 
northward  to  New  Jersey ;  its  stems,  eapeciaUy 
near  the  baae,  have  weak  blaokiah  prioklea; 
the  leaves  are  ovato  heart-shaped,  often  with 
a  fringe  of  rongh  hairs  on  the  margins  and  a 
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alender  point  The  yonng  and  tender  shoota 
of  this  are  eaten  as  asparagna;  the  matora 
stems  have  a  repntation  as  an  alterative ;  the 
rootatocka,  whicn  are  toberona,  brownish  red, 
and  aometimes  as  large  as  the  two  fists,  con- 
tain considerable  starch,  which  the  Seminolea 
formerly  used  in  times  of  scarcity,  both  by 
separating  the  starch  and  by  cooking  the  whole 
root;  a  kind  of  beer  has  been  made  from  them, 
with  molaaaes,  parched  com,  and  sassafras: 
the  root  is  light,  porous,  easily  worked,  and 
is  largely  nsed  for  tobacco  pipes.  A  tew  spe- 
cies are  herhaceons,  the  most  common  bemg 
the  variable  S.  herhaeea,  1  to  6  ft.  high,  vrith 
mostly  heart-shaped  leaves;  the  flowers  are  in 
large  umbels,  npon  stalks  B  to  8  in.  long,  the 
fertile  ones  succeeded  by  a  showy,  nearly  glob- 
nlar  clnster  of  berries.  This  is  sometimes  a 
tronbleeome  weed  in  pastures;  when  in  bloora 
Its  presence  is  readily  detected  from  the  odor 
of  tta  flowers,  which  has  given  the  plant  the 
well  merited  name  of  carrion  flower.     T*o 
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other  species  belong  to  this  seodon,  wMoh  Tor- 
rej  at  one  time  legsrded  aa  a  distinct  gennt, 
to  wliicli  he  gave  the  appropriate  name  of 
eoprotmanlhat.  Nearly  200  spedei  of  tmilax 
are  enomerated  as  growing  in  varions  parts  at 
the  worldj  but,  judging  from  the  oon(a«ion  of 
names  existing  among  onr  own,  the  nnmber 
of  real  apeciea  ia  mnoh  leas.  The  most  impor- 
tant eiotio  species  are  those  wliiob  famish  the 
dmg  Mraaparilla.  (See  Sabupabilla.)  An- 
ottier  medicinal  prodnct  is  the  Ohina  root,  the 
rhizome  of  S.  China  and  seTeral  other  east- 
ora  species,  which,  under  the  name  of  radiz 
OMrua,  oame  into  use  about  A.  D.  1685  as  a 
remed j  for  syphilis,  gout,  and  rheamatiam ;  it 
1b  now  little  used  except  in  the  East,  The 
frwh  rootstocks  of  this  and  other  ipeoiea 
are  cooked  and  eaten  by  the  Ohinesa. — tjnder 
the  name  of  smilax  florists  onltiTate  in  green- 
hoDses  large  qaantitiea  of  myrtipkyUtim  atpa- 
ragoidet,  a  liliaoeoos  plant  from  the  Oape  ot 
Good  Hope,  closely 
allied  to  asparagus; 
it  has  small  taheroos 
roots,  and  very  slen- 
der, strong,  branching 
stems,  which  climb  by 
twining  to  the  height 
of  20  ft.  or  more; 
its  proper  laares  are 
minute  scales,  from 
the  axils  of  whioh,  aa 
in  asparagns,  appear 
amall  branches,  so 
modified  that  they 
look  like  true  leaves, 
the  functionsof  which 
they  perform ;  the 
flowers  are  small, 
whilisb,  and  incon- 
spicnoiu,  and  are  fol' 
lowed  by  green  ber- 
riea  abont  the  size  of 
those  of  asparagas.  It 
la  raised  from  seeds, 
the  roots  being  kept  from  year  to  year.  This 
plant  is  one  of  the  moat  vfJaable  and  popular 
of  all  greens  used  for  decorations,  as  it  does 
not  recidily  fade,  and  ita  thread-like  stems  al- 
low it  to  be  used  in  the  most  delicate  work. 
It  is  a  very  useful  window  plant  if  the  atmos- 
phere of  tJie  room  is  not  exceesively  dry, 

BMILEB,  SttHMl,  a  British  author,  bom  at 
Haddington,  Scotland,  in  1816.  After  practis- 
ing as  a  surgeon  for  some  time  at  Leeds,  he 
became  editor  of  the  Leeda  "Timea"  in  1845, 
secretary  of  the  Leeds  and  Thirsk  rulway,  and 
in  18Ba  aocretary  ot  the  Southeastern  railway, 
from  which  post  he  retired  in  I86Q.  He  has 
pablished  "  Physical  Education,  or  Nature  of 
OhUdren"  (Edinburgh,  1837);  "History  of 
Ireland  and  the  Irish  People  under  the  Gov- 
ernment of  England"  (London,  1844);  "Life 
of  George  Stephenaon"  (1867);  "Self-Help, 
with  niostrations  of  Oharaoter  and  Conduct " 
C1850) ;  ■<  Brief  Biographies  "  (Boston,  1880) ; 
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"  Workmen's  Earnings,  Strikes,  and  Sa'dnga" 
(London,  1861) ;  "  Lives  of  the  En^neera,  vitb 
an  Account  of  their  Principal  Works  "  (4  voU. 
8vo,  1861-'6 ;  new  ed.,  5  vols.,  IbTB,  inclnding 
Stephenaon) ;  "  Indnatrial  Biography  "  (1863) ; 
"  Tne  Huguenots,  their  Settlements,  Ohnrches, 
and  Indnstriea  ia  England  and  Ireland  "  (1867); 
"  Oharact«r,"  a  companioD  volume  to  "  Self- 
Help"  (1871);  "The  Hngoenota  in  France 
after  the  Revocation  of  the  Edict  of  Nantes" 
(1874) ;  and  "  Thrift "  (1876). 

SHIUJE,  iiMia,  lima  a,  and  Gewge  V.  Sea 
supplement. 

anSKA  L  Sir  Eahert,  an  English  architect, 
bom  in  London  in  1760,  died  at  Cheltenham, 
April  18,  1867.  He  was  the  oldest  son  ot 
Robert  Smirke,  a  popular  genre  painter.  After 
a  tour  through  Germany  and  southern  Europe, 
ho  settled  in  London  in  1806  aa  an  arohiteet. 
He  brought  himself  early  into  notice  by  bis 
design  for  Covent  Garden  theatre  (IBOS-'S), 
which  was  destroyed  by  fire  in  March,  1856. 
Subsequently  he  was  employed  in  dodgning 
many  public  buildings  in  the  metrofKilis,  the 
most  conaiderable  being  the  mint,  a  Grecian 
Doric  edifice  erected  in  1811;  the  poet  office 
(1828'-'e);  the  college  of  phyaioiaoa;  King's 
ooUege,  as  the  eastern  wing  of  Somerset 
house  (1881) ;  and  the  British  mnBeam  (1888- 
'47).  These  ware  all  in  the  classioal  stjle. 
His  chief  Gothio  works  are  the  reatoratiODs  of 
Tork  minster  and  the  improvements  and  ex- 
tenuons  of  Uie  Inner  Temple.  He  also  erected 
buUdings  for  the  United  Service,  Carlton,  and 
Oxford  and  Oambridge  dubs,  the  last  in  con- 
junction with  his  brother  Sydney.  He  was 
elected  a  royal  academician  in  1812,  and  in 
1831  was  knighted.  Be  publiahed  "  Specimmt 
of  Continental  Arohiteoture "  (foL,  London, 
1606).  n.  STdaey,  younger  brother  of  the  pre- 
ceding, also  an  architect,  died  Dec.  11,  1877. 
His  style  was  more  ornate  and  florid  than  that 
of  his  brother,  and  was  employed  with  effect 
upon  several  of  the  London  club  houses,  espe- 
cially the  Carlton  in  Pall  MalL  He  also  direct- 
ed the  restorations  of  the  Temple  charch  and 
Liclifield  cathedral,  and  in  1847  succeeded  his 
brother  as  architectof  the  British  museum.  Be 
was  elected  a  member  of  the  royal  academy  in 
I860,  professor  of  architecture  in  1861,  and 
treasurer  in  1862.  He  published  "Sugges- 
tions on  the  Architectural  Improvements  ot 
the  West  of  London  "  (1884),  and  "  Arohiteo- 
tnreofthe  Temple  Ohnrch  "  (4to,  1842). 

SMTra,  the  name  of  four  counties  in  the 
United  Statea.  L  A  central  county  of  Missis- 
sippi, intersected  by  Strong  river  and  drained 
by  the  head  streams  of  Leaf  river:  area,  620 
sq.  m.;  pop.  in  1870,  7,128,  of  whom  1,711 
were  colored.  The  aurfaoe  ia  generally  level 
and  the  soil  poor.  The  chief  productions  in 
1870  were  144,688  bushels  of  Indian  corn, 
28,386  of  sweet  potatoes,  45,040  lbs.  of  rice, 
5,666  of  wool,  and  2,411  bales  of  cotton. 
There  were  1,060  horses,  2,027  milch  cows, 
4,808  other  oattle,  S,694  sheep,  and   11,254 
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Bwine.  G^)ital,  Raleigh.  IL  A  N.  £.  county 
of  Texas,  bounded  N.  bj  (he  Sabine  river  and 
W.  hj  the  Neches,  and  drained  hj  the  loarces 
of  the  Angelina ;  area,  BOO  sq.  m. ;  pop.  in 
1870,  10,539,  of  whom  7,181  were  colored. 
The  greater  portion  of  the  larfaoe  it  prairie 
land,  and  the  soil  ia  fertile.  It  ia  traversed  bj 
the  International  and  Great  Northern  railroad. 
The  chief  prodttoldona  in  1870  were  420,846 
boehela  of  bidian  com,  82,017  of  barley,  54,987 
of  sweet  potatoes,  100,866  Iba.  of  bntter,  1,87S 
eallona  of  molasses,  and  9,328  bales  of  cotton. 
There  were  1,988  horses,  1,189  males  luid  asses, 
1,876  milch  oowa,  9,964  other  cattle,  2,726 
sheep,  and  22,668  swine.  Capitol,  Tyler.  IlL 
A  S.  coQaty  of  Tennessee,  intersected  by  the 
Onmberland  river  and  druned  by  Oaney  fork ; 
ares,  about  800  sq.  m. ;  pop.  in  1870,  16,994, 
of  whom  8,686  were  colored.  The  snrfaoe  is 
n>n^  bnt  the  soil  is  generally  fertile.  The 
ehitf  productions  in  1870  were  126,387  bosbals 
of  wheat,  888,078  of  Indian  com,  72,638  of 
oota,  17,096  of  Irish  and  16,168  of  sweet  pota- 
toes, 2,960,202  lbs.  of  tobacco,  83,674  of  wool, 
365,728  of  butter,  89,061  of  honey,  and  40,844 
gallons  of  Borghnm  molasses.  There  were  4,867 
Horses,  8,716  miloh  oows,  6,117  other  cattle, 
17,691  sheep,  and  88,687  swine.  Oapital,  Oar- 
thage.  IT.  A  N.  oooaty  of  Kansas,  bordering 
on  Mehraaka,  and  intersected  by  the  S.  fork 
of  Solomon  river ;  area,  900  tq.  m. ;  pop.  in 
18T0,  06;  m  1875,  8,876.  The  surface  is  nn- 
dnlanngond  fertile.    Capital,  Smith  Centre. 

Hfni,  UtM,  a  Scottish  philosopher,  bom 
at  Kirkcaldy,  Fifeshire,  June  6,  1T28,  died  in 
Edinburgh,  July  B,  1790.  He  studied  at  the 
nniversity  of  GUugow  for  three  years,  and  for 
seven  years  at  Oxford.  In  1743  he  fixed  his 
residence  in  Bdinbnrgh,  where  under  the  pat- 
ronage of  Lord  £ameB  he  dcKvered  lectares 
on  rhetoric  and  boUes-tettres.  He  was  elected 
in  1761  profemor  of  logio  in  the  oniversity  of 
Glasgow,  and  was  transferred  in  1702  to  the 
chair  of  moral  philosophy  in  the  same  noiver- 
nty,  which  be  filled  nearly  12  years.  His 
conrse  was  divided  into  four  parts.  The  first 
treated  natural  theology ;  in  the  second,  de- 
voted to  ethics,  he  developed  the  doctrines 
contained  in  his  "Theory  of  Uoral  Senti- 
ments ;"  in  the  third,  the  subject  of  which  was 
jnatice,  he  tnioai  the  gradnal  progress  of  juris- 
prodenee  and  government ;  and  in  the  fourth, 
the  subject  of  which  was  e:^edlenoy,  he  ex- 
■miiied  those  political  r^nlations  which  relate 
to  commerce,  finances,  and  ecclesiastical  and 
military  establishments,  and  which  are  calcu- 
lated to  increase  the  power  and  prosperity  of 
a  state.  The  last  division  included  the  sub- 
stance of  his  work  on  the  "Wealth  of  Na- 
tions." Be  published  in  1769  bis  "Theory  of 
Moral  Sentiments,"  in  which  he  mfdntains  the 
doctrine  that  all  moral  emotions  and  diatlne- 
tlons  spring  from  sympathy.  (See  Uobal  Phi- 
LoaoPHT.)  From  this  time  he  devoted  s  larger 
portion  of  his  lectares  to  Jurisprudence  and 
political  economy.    Near  the  dose  of  1768  he 


IH  116 

resigned  his  professorship  to  accompany  the 
young  duke  of  Buccleugh  on  his  travels.  They 
visited  Paris,  resided  18  months  at  Toolonse, 
passed  two  months  at  Geneva,  and  returning 
to  Paris  at  the  end  of  1766,  remained  there 
nearly  a  year.  He  retamed  with  bis  pupil  to 
London  in  October,  1766,  and  soon  after  fixed 
his  residence  for  ten  years  with  his  mother  at 
Kirkcaldy,  engaged  in  severe  stndy,  and  occa- 
sionally viaitingEdinburgh  and  London,  For 
many  years  he  enjoyed  an  intimate  friendship 
with  Hnme.  In  1776  appeared  his  "  Inquiry 
into  the  Nature  and  Causes  of  the  Wealth  of 
Nations,"  which  was  the  first  complete  and 
systematic  statement  of  the  principles  of  po- 
litical eoonomy.  It  received  seversl  additions 
in  the  third  edition  (1734),  and  was  translated 
into  the  prinoipalEnropesn  languages.  Anew 
edition  by  J.  E.  T.  Rogers  was  published  in 
London  and  Hew  York  in  1870  (3  toIs.  8»o>. 
(See  PouTioAL  EcoNoirr,  vol.  nil.,  p.  668.) 
Smith  resided  for  two  years  after  its  publica- 
tion chiefiy  in  London,  and  in  1778  was  ap- 
pointed one  (d  the  commissioners  of  customs 
for  Scotland,  removing  to  Edinburgh.  In  1787 
he  was  elected  lord  rector  of  the  university  of 
Glasgow.  A  large  proportion  of  bis  savings 
was  allotted  to  secret  charity. 

nriH,  JAert,  an  English  author,  bom  at 
Ohertsey,  Uay  24,  1816,  died  at  Fnlham,  near 
London,  Hay  SS,  1860.  He  was  educated  for 
the  surgical  profession  in  London  and  Paris, 
and  Joined  his  father  in  practice  at  Chertsey, 
but  soon  became  a  writer  for  the  periodical 
press.  Settling  in  London  in  1841,  he  became 
a  contributor  to  "Bentley's  Uisoellany,"and 
within  a  few  years  produced  "The  Wassail 
Bowl,"  "The  Adventurea  of  Mr.  Ledbcry," 
"The  Bcatt«^ood  Family,"  "The  Marchio- 
ness of  Brinvilliers,"  "Christopher  Tadpole," 
and  "The  Pottleton  Legacy."  He  was  also 
enga{^  for  some  time  upon  "Punch,"  his 
contributions  to  which  included  "  The  Physi- 
ology of  Evening  Parties,"  "  The  Medical  Stu- 
dent," and  other  light  varieties;  and  in  1847 
-'9  be  produced  a  number  of  amusing  trifies 
entitled  "  The  Natural  History  of  the  Gent," 
"The  Natural  History  of  the  Ballet  Girl," 
"Stuck-up  People,"  and  "The  Flirt"  He 
also  wrote  Christmas  adaptations  from  the 
tales  of  Dickens,  burlesques,  and  other  stage 
pieces,  and  was  the  dramatic  critic  of  the  "Il- 
lustrated London  News."  A  journey  to  Con- 
stantinople in  1849  furnished  him  with  mate- 
rials for  his  "  Month  at  Constantinople  "  (I860), 
and  slsoforthe  public  entertdument  called  the 
"Overland  Mail,"  fl"t  brought  out  in  May, 
1860.  In  August,  1861,  he  made  the  ascent  of 
Mont  Blanc,  and  his  "entertainment"  found- 
ed thereon  proved  his  most  successful  venture, 
being  constantly  repeated  till  1868.  He  then 
visited  China,  and  attta  his  return  gave  a  Chi- 
nese entertainment,  which  in  the  spring  of 
1880  was  replaced  by  the  more  popular  story 
of  Mont  Blanc.  This  he  repeated  until  within 
two  days  of  bis  death.    His  entertduments 
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were  pnbliaihed  mtder  the  tdtles  "  Storr  ot  Kont 
BUnc^'  (1803),  and  "To  Ohma  ud  Back" 
(1869) ;  and  sinw  hii  death  hia  brother,  Ax- 
thor  Smith,  ha*  pnbllihed  from  hi*  sketdiea 
"Wild  OaU  and  Dead  Leavea"  (1960),  and 
"Pari*  and  Loudon  "  (1867). 

mra,  iloMmla,  a  Scottish  poet,  bom  in 
Eilmarnook,  Deo.  31,  18S0,  died  at  Wardie, 
near  Edinborgh,  Jan.  6,  1807.  He  wa*  the 
■on  of  a  pattern  designer,  and  himself  became 
a  pattern  designer  for  a  lace  faotoir  in  Glas- 
Kow.  In  1802  be  pablished  serlaUj'  in  the 
''Oritic"  his  poem  ''A  Life  Drama,"  issued 
with  other  poems  in  book  fonn  iji  18G3.  In 
1804  he  was  appointed  seoretarj  of  the  nni- 
Tenity  of  Edinburgh  (a  post  vhioh  be  re- 
t^ned  till  hi*  death),  and  about  the  *ame  time 
delivered  a  series  of  leotores.  His  later  poeti- 
cal works  are ;  "  Sonnet*  of  the  War,"  in  oon- 
innotion  with  Sjdoey  Dobell  (1960) ;  "  Oity 
'oems"  (1807);  and  "Edwin  of  Deira"  (1801). 
He  also  wrote  inproie  "Dreamtborp"  (1863); 
"ASnmmer  in  Skye"  (3  toIs,  1886);  "Al- 
fred Ea^art's  Hoosehold*'  (3  vols.,  1886) ;  and 
"Miw  Oona  MoQnarrie"  (188S).  A  posthn- 
mons  volume,  "Last  Leaves,"  was  edited  hj 
P.  P.  Alexander,  with  a  memoir  (18fl8). 

Smi'iu,  a,  an  American  missionary,  bom  at 
Northford,  Oonn.,  Sept  IB,  1801,  died  in  Bey- 
rout,  Syria,  Jan.  11,  1SC7.  He  graduated  at 
Tale  college  in  1831,  and  M  Andover  thwlogi- 
oai  seminary  in  1826,  and  on  May  23  of  the 
latter  year  sailed  as  a  misaiooary  of  the  Ameri- 
can board  for  Malt^  where  he  took  oharge 
of  the  misBionary  printing  establishment.  In 
182T  he  went  to  Bevrout  to  study  Arabio,  and 
In  1828  returned  to  his  work  at  Malta.  la  1820 
he  made  a  tour  with  Dr.  Anderson  through 
Oraeoe,  and  in  1830-'81  with  Dr.  Dwight  of 
Constantinople  through  Armenia  and  Georgia 
to  Persia,  openinf;  the  way  for  the  Nestorian 
mlBstoQ  at  TTrumiah.  In  1833  he  visited  the 
Unit«d  States,  and  published  a  work  by  him- 
•elf  and  Dr.  Dwight  entitled  "  Missionary  Re- 
searches in  Armenia."  He  retamed  to  Bey- 
ront  in  18S3.  In  18S8  and  agun  in  1852  he 
was  the  travelling  companion  and  coadjutor 
of  Dr.  !Edward  Robinson  in  his  explorations 
in  Palestine.  After  the  Journey  of  18B8  he 
went  to  Leipsio  to  anperintend  the  casting  of 
a  new  font  of  Arable  type,  in  which  he  im- 
proved the  fonn  of  the  letters,  making  them 
more  distinot  and  nearer  the  style  of  the  writ- ' 
ten  letters.  He  revisited  the  United  State*  in 
1889,  and  again,  on  acconnt  of  illnew,  in  1845. 
From  1847  he  was  engaged  upon  a  translation 
of  the  Bible  into  modem  Arabic,  which  was 
oompletedbyDr,0.0.  Van  Dyke.  He  published 
a  volume  of  sermons  and  addresses  (1884). 

OniB,  Fiaads  HepkbsCB.    See  supplement. 

Sanil,  Gesrge,  an  EDgliab  oriental  scbolnr, 
bom  in  1840,  died  in  Aleppo,  Aug.  19,  1876. 
In  1666  he  discovered  among  the  Assyrian  pa- 
per casts  in  tbe  British  niosenm  an  inscrip- 
tion of  Bhalmaneser  11.,  giving  an  account  of 
the  war  against  Ilauel.    In  1867  he  assisted 


in  preparing  a  new  volume  of  "Onneifwm  In- 
sanptioDs  of  Western  Asia"  for  the  British 
museum.  Thereafter  the  stady  of  the  oun^ 
form  texts  became  hia  sole  oocupatioa.  Bis 
prindpal  earlier  discoveries,  published  in  the 
"Transaction*  of  the  Society  of  Biblical  Ar- 
cheology," are :  a  tablet  noticing  the  eclipse 
of  June  16,  768  B.  O. ;  notices  of  the  Israeli- 
tish  kings  Ar«.ri»h^  Fekah,  and  Hosbea;  ao- 
count*  of  the  conquest  of  Babylonia  by  the 
Elamitea  in  S280  B.  0. ;  a  ourioD*  religious 
calendar  of  the  Assyrians;  and  a  tablet  con- 
taining the  Ohaldean  aoconnt  of  the  deluge, 
which  he  afterward  discoTered  to  be  tbe  elev- 
enth in  a  series  of  twelve  ^ving  the  history 
of  an  nnkoown  hero,  whom  he  believea  to 
be  the  same  as  the  Nimrod  of  the  Bible.  In 
1871  he  pnblished,  at  the  cost  of  Mr.  Fox 
Talbot  and  Hr.  J.  W.  Bosanqnet,  hi*  great 
work  on  the  history  of  Asshur-bani-pal,  giv- 
ing tbe  cuneiform  texts,  transoriptiona,  and 
translations  of  the  historical  documents  per- 
taining to  this  reign.  In  18T8  the  proprieton 
of  the  "Daily  Telegraph  "  sent  him  on  an  ex- 

Eloring  expedition  to  Nineveh,  and  in  1874 
e  went  there  again.  He  obtained  over  8,000 
entire  or  fragmentary  insoriptions,  and  many  ^ 
other  objects  of  great  importance.  He  puh- 
lished  in  1876  an  aoconnt  of  these  eiplora' 
tions,  and  contributed  a  volume  on  the  bietory 
of  Assyria  to  the  series  of  "Andent  History 
from  the  Monuments;"  also  "The  Ohaldean 
Aoconnt  of  Genesis "  (German  translation  by 
H.  DelitzBoh,  with  notes  by  F.  Delitasoh,  1876^ 
a  series  of  legends  from  the  cuneiform  inscrip- 
tions resembling  the  Biblical  acooonta.  In 
March,  1876,  he  went  agdn  to  tbe  East. 

SMITH,  QifTtt,  an  American  philanthropist, 
bora  in  trtica,  K  Y.,  March  6,  1797,  died  in 
New  York,  Deo.  28, 1874.  He  inherited  from 
his  father  Peter  Smith,  a  partner  of  John  Ja- 
cob Astor  in  the  fnr  trade,  one  of  the  largest 
estates  in  the  country,  consisting  chiefly  of 
land  in  almost  every  county  of  New  York 
and  in  nearly  ail  the  states  of  the  Union.  He 
graduated  at  Hamilton  college,  Olinton,  N.  Y., 
in  1818,  and  for  many  year*  his  chief  ooco- 
potion  was  the  management  of  bis  property, 
bis  residence  being  at  Feterboro,  Madison  oo. 
He  studied  law,  and  was  admitted  to  the  bar 
when  66  years  old  (;i808).  In  1836  be  joined 
the  colonization  society,  and  contributed  large- 
ly for  the  removal  of  colored  people  to  Africa. 
Ten  years  later  he  withdrew  from  it  and  joined 
the  American  anti-slavery  society.  He  gave 
away  lai^e  quantities  of  laud  in  public  and  pri- 
vate charity,  and  in  1848  distributed  200,000 
acres,  in  parcels  averaging  SO  acres.  In  1SG2 
Mr.  Smith  was  elected  a  representative  in  eon- 
grese ;  but  he  did  not  like  pabbc  life,  and  re- 
signed at  the  dose  of  the  first  session.  While 
in  congress  be  voted  with  the  party  oppoaed 
to  slavery,  and  made  several  speecbee  on  that 
side.  A  few  years  later  he  contributed  large- 
ly to  the  struggle  for  free  institntion*  in  Kan- 
■as,  in  which  his  friend  John  Brown  became 
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prominent;  and  in  1S6B  fa«  mve  peennlary  aid 
to  Brown  in  preparing  for  the  attack  on  Har- 
par"*  Fert7,  Uiough  he  probably  had  no  pre- 
die  knowledge  of  tiia  plani.  The  failure  of 
that  ■ttempt,  and  grief  and  anxiety  for  the 
loM  of  life  which  it  oocaaioned,  temporarily 
OTortlirew  hia  reaaon,  and  for  Home  months 
he  was  an  Lnmate  of  the  insane  ssylnm  at 
Utica.  Daring  the  oiTil  war  he  etroogly  ad- 
Tooated  the  oa&ae  of  the  Union  and  oontrib- 
Qted  largely  for  the  raisins  of  troops.  After 
its  doae,  he  Joined  with  Horace  Greeley  in 
1867  in  aigaing  the  bail  bond  by  which  Jef- 
ferson Dvria  was  liberated.  Mr.  Bmith  was 
of  a  atron^y  religione  natoie,  and  he  was  in 
tha  habit  of  preaching  in  a  chnroh  built  by 
Umtelf.  Hia  originally  orthodox  views  nn- 
derwent  great  changes,  but  be  is  said  to  have 
finally  retomed  to  them.  He  print«d  and  dia- 
Oibntad  gratmtODaly  many  pamphleta,  speecli- 
M,  and  addreaaes,  and  pnbhahed  in  book  form 
"  8p«eohea  in  Oongreas  "  (1666) ;  "  Sermons 
and  Speeclies'' (1801);  " The  Religion  of  Rea- 
ion"(18«4);  "Speoohea and  Letters"  (1886); 
**TheTheol(^ea''(2ded.,ie6&);  "Natoretbe 
Basoof  ft  Free  Theology"  (1887);  and"Cor- 
reqkondenoe  with  Albert  Barnes  "  (18fl8). 

nni^  BsMiila,  an  English  anthor,  bora  in 
Reading,  Ang.  18,  1828.  He  was  educated  at 
Eton  anJd  Oxford,  and  was  called  to  the  bar  at 
Lincoln's  Inn,  but  never  practised.  In  1668 
be  became  regins  professor  of  modem  history 
at  Oxford.  During  the  American  oiTiI  war  be 
waa  a  warm  friend  of  the  federal  government, 
and  pnbliabed  "  Does  the  Bible  sanction  Slave- 
ry I  •'  (18«8),  "On  the  Morality  of  the  Eman- 
cipation  Proclamation"  (18flS),  "  Letter  to  a 
miig  Member  of  the  Sonthern  Independence 
Aaao^ation  "  (1884),  "  England  and  America  " 

S 886),  and  "  The  Civil  War  in  America  "  (1866). 
.  September,  1864,  he  vIMted  the  United  Statea. 
In  1866  he  reeignod  hie  chur  at  Oxford,  with 
a  view  of  taking  up  his  reridence  in  America. 
Coming  to  this  coantry  in  1888,  he  became 
profeaeor  of  English  history  <□  Oornell  univer- 
sity, and  resided  at  Ithaca  till  1871,  when  he 
axohanged  his  chair  for  that  of  a  non-resident 
profeMor,  and  removed  to  Toronto.  He  haa 
rfnce  been  appointed  a  member  of  the  senate 
of  the  nnivernty  of  Toronto,  and  from  1 879  to 
1874  waa  the  editor  of  the  "  Canadian  Month- 
ly." In  1874  he  revisited  England.  He  oon- 
tribnt«d  to  the  "Antbologia  Oioniana,"  the 
"Oxford  Esaays,"  and  the  " EnoydopEedla 
Britaamica."  His  other  pnblicationB  are:  "In- 
angnral  Lecture  before  the  University  of  Oi- 
ford"C1869);  "Lectures  on  Modern  History," 
"Leotnres  on  the  Stndy  of  History,"  "Foun- 
dation of  the  American  Colonies,"  "  On  some 
•npposed  Oonaeqnenoes  of  Historical  Prwress," 
aiKr"Rationa1  Reli^on"  (1861);  "Irish  His- 
tory and  Irish  Character,"  and  "On  Church 
Endowmenta"  (1862);  "Empire,  a  Beries  of 
Letten"(186S);  "  Plea  for  Abolition  of  Tests 
in  O^ord"  (1864);  "Three  English  Btates- 
'    I  of  Pym,  Cromwell,  and  Pitt 
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(1867);  " Reorganiution  of  the  Univerrity  of 
Oxford  "  (1868)  :  and  "  Relations  between 
America  and  Englaad  "  (1866). 

SmH,  Hnry  BajntsH,  an  American  clergy- 
man, bom  in  Portland,  Me.,  Nor.  21,  1815, 
died  in  New  York,  Feb.  7,  1876.  He  grado- 
ated  at  Bowdoin  college  in  1884,  was  some 
time  a  tntor  there,  and  studied  theology  at  An- 
dover  uid  Bangor,  and  subseqaently  at  Halle 
and  Berlin.  He  became  pastor  of  the  Congre- 
gational chnroh  in  West  Amesbnry,  Mass.,  In 
1842,  and  professor  of  mental  and  moral  philos- 
ophy in  Amherst  college  in  1847.  In  1860  he 
became  profcesor  of  chnrch  history  in  theUnion 
theological  seminary.  New  York,  and  in  1866 
of  systematic  theology,  which  chidr  he  resigned 
in  1878.  He  was  elected  in  1668  modeiotor  of 
the  Kew  School  general  assembly  of  the  Prea- 
byterian  chnroh,  and  at  the  opening  of  the 
next  general  assembly  in  Dayton,  Ohio,  in 
1804,  delivered  a  disoonrse  which  was  pnb- 
liahed  nnder  the  title  "  Christian  Union  and 
Eoolesiaatdcal  Rennlon."  He  was  snbseqneDtly 
a  member  of  the  general  assembly's  committee 
on  remiion  with  the  Old  Bchoo!  general  as- 
sembly, and  preaented  a  report  on  a  doctrinal 
basis  of  onion  ("  The  Beniuon  of  the  Presby- 
terian Chnrohes,"  Bvo,  1867).  In  1887  he  was 
a  delegate  to  the  evangelical  alliance  in  Am- 
sterdam, where  he  read  a  "  Report  on  the 
State  of  Reli^on  in  the  United  Stetes."  He 
was  a  fonnder  of  the  "  Amerioan  Theological 
Review,"  and  its  editor  from  1869  to  1869, 
when  it  was  consolidated  with  the  "  Presbyte- 
rian Review,"  which  he  edited  till  1871.  His 
principal  works  are:  "The  Relations  of  Faith 
and  Pbiiosophy"  (8vo,  1848);  "The  Katnre 
and  Worth  of  the  Sdenoe  of  Chnroh  History  " 
(1861);  "The  Problem  of  the  Philosophy  of 
History"  (1868);  "The  Idea  of  Christian 
Theology  aa  a  System"  (1807);  "An  Argo- 
ment  for  Christian  Colleges"  (1867);  "Hia- 
tory  of  the  Ohnrch  of  Christ,  in  Chronological 
Tables"  (fol.,  1869);  a  new  edition  of  the 
Edinbargh  translation  of  Gieseler's  "  Ohnrch 
History  "  (6  vols.  8vo,  1869-'68).  of  which  vols. 
iv.  and  v.  were  chiefly  translated  by  Prof. 
Bmith ;  a  revised  edition  of  the  Edinbursh 
translation  of  Hsgenbach's  "  History  of  Chns- 
tian  Doctrine"  (9  vols.  8vo,  1861-'9);  with 
James  Strong,  a  new  edition  of  the  Edinburgh 
translation  of  Stier's  "Words  of  the  Lord 
Jesns  "  (in  parts,  1864  it  ttq.) ;  and  with  R. 
D.  Hitehcook,  "  The  Life,  Character,  and  Wri- 
tings  of  Edward  Bobinson  "  (1884). 

Smv,  Jaaas,  a  signer  of  the  Declaration 
of  Independence,  bom  in  Ireland  about  1719, 
died  in  York,  Pa.,  Jnly  11,  1806.  He  came 
to  America  with  his  father's  family  in  17S9, 
stndied  law  in  I«noaster,  Fa.,  and  after  his 
admisnon  to  practice  removed  to  the  neigh- 
borhood of  Shippenabnrg,  and  engaged  in  sur- 
veying. After  a  few  years  he  removed  to 
York,  which  became  his  permanent  home,  and 
entered  npon  the  legal  profession.  In  1774  he 
waa  chosen  a  depnty  to  attend  the  provincial 
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meeting,  or  rather  "  Oommitt«6  tot  the  Pror- 
ince  of  PenniflvsniB,"  which  conveoed  at 
PhUsdelphia  Jnlj  15.  At  this  meeting  be  was 
one  of  tboie  who  were  appointed  to  "  prepare 
and  bring  io  a  draught  of  tnstruoliani  to  the 
representatives  in  aaaembly  met."  In  1776  he 
waa  chosen  a  member  of  the  oontiaental  oon- 
gresB,  in  which  he  oontinaed  till  177ti ;  and 
when  oongreas  held  its  sessions  in  York,  the 
board  of  war  oooapied  his  law  ofBce. 

fUUTB,  1*mn\  and  Bhmm,  English  antbors, 
associated  together  in  literarj'  histor;.  The 
former  was  bom  in  London,  Feb.  10, 1776,  and 
died  tiiere,  Deo.  34,  1889 ;  and  the  letter  was 
bom  in  London,  Deo.  81,  1779,  and  died  at 
Tnnbridge  Wells,  Jnly  IS,  1849.  They  were 
the  sons  of  Robert  Smith,  a  legal  practitioner 
of  London,  and  were  early  trained  to  an  active 
badness  lifcj  James  in  the  professional  busi- 
ness of  hia  father,  and  Horace  as  a  member  of 
the  stock  exchange,  in  which  business  he  ao- 
qnired  a  tortone.  The  poetioal  imitationa  en- 
titied  "  Horaoe  in  London,"  originally  oontrib- 
ated  to  the  "Monthly  Mirror,"  and  afterward 
repnbliahed  in  England  and  America, 


offer  of  a  prize  for  an  opening  aildress ;  the 
brothers,  in  aiz  weeks,  completed  a  aeries  of 
parodies  on  the  popular  aatliors  of  the  day,  in 
the  form  of  addresses  for  the  prize,  and  thus 
arose  the  well  known  volume  of  "Bejeoted 
Addresses."  The  pablisber  Murray  originally 
declined  giving  £30  for  the  copyright,  bnt 
after  it  had  run  throagh  16  editions  ri819)  he 
purchased  it  for  £181.  James  Smitn  daring 
the  reminder  of  his  life  wrote  anonymously 
for  amusement  or  relief  from  physical  suffer- 
ing, oontribntingcMvJtfiOMJt^  and  epigrams  to 
the  magazines  or  annuals,  or  assisting  Oharles 
Mathews  the  aotor  in  the  preparation  of  his 
"  Country  Oonsins,"  his  "  Trip  to  France,"  and 
other  "entertainments."  A  collection  of  his 
misoellaneotis  pieces  in  prose  and  verse  was 
pnblished  after  his  death  by  hia  brother  (2 
vols.,  1840).  Horaoe,  subsequent  to  1820,  when 
be  retired  from  budaess,  was  for  2&  years  one 
of  the  most  industrious  authors  of  England. 
In  1836  appeared  "  Brambletye  Hoose,"  one 
of  his  earliest  novels,  and  his  most  successful 
one.  It  was  snooeeded  by  "Tor  Hitt,"  "Ren- 
ben  Apsley,"  "Jane  Loraax,"  "The  New  For- 
est," and  other  novels,  few  of  which  are  now 
known  ontdde  of  the  circulating  libraries.  In 
1846  the  author  took  a  formal  leave  of  the 
public  in  the  preface  to  "Love  and  Me«mer- 
ism."  A  selection  from  the  poetical  works  of 
Horace  and  James  Smith,  including  the  "Re- 
jected Addresses,"  with  a  memoir  by  £pes 
'Sargent,  was  pnblished  in  New  York  in  1857. 
"The  Tin  Trumpet"  (2  vols.  8vo),  published 
anonymously  in  18S6,  was  republished  in  1S39 
as  the  work  of  Horace  Smith. 

BIDIH,  Sir  JiMM  Mwari,  an  English  botan- 
ist, bom  la  Korwioh,  Dec  2,  17S9,  died  there, 
Marob  17,  1828.    He  stadied  medidne  at  Ed- 


inburgh, purchased  the  books,  mannseripts,  and 

herbarinm  of  Linnaeus,  commenoed  the  prac- 
tice of  his  profession  in  London,  reoeivea  the 
degree  of  M.D.  at  LeydeiL  and  in  1788  founded 
the  Linneean  society  of  London,  of  which  he 
was  the  first  president.  In  1796  he  returned 
to  Norwich,  thongh  he  lectured  on  botany  for 
two  months  each  year  at  the  royal  institution. 
He  wrote  "English  Botany"  (88  vols.,  with 
2,693  colored  flgnres  by  Sowerby,  London, 
1793-1807);  Flora  BrUajmiea  (8  vols.,  18O0- 
■4);  "Exotio  Botany "(2  vols.,  1804-'6);  "In- 
troduction to  System^ical  Botany"  (1807); 
and  "The  English  Flora"  (8  vols.,  1828-'B); 
and  he  edited  gibthorp'a  Flora  Oraea  (1808). 
sum,  JrtH,  the  founder  of  Virginia,  born 
at  Willooghby,  Lincolnshire,  England,  in  Jan- 
uary, I67B,  died  in  London,  June  21,  1681.  . 
When  young  he  took  part  in  the  wara  in  the 
Netherlands,  and  after  four  years'  service  re- 
turned home,  bat  went  abroad  agun  to  fight 
against  the  Turks.  He  distinguished  himself 
by  daring  exploits  in  Hongary  and  Transylva- 
nia, and  received  from  Si^smnnd  Bitbori  a 
patent  of  nobility  and  a  pension,  but  finally 
was  taken  prisoner,  and  sent  as  a  slave  to  Con- 
stantinople. Here  he  guned  the  affection  of 
hia  yoong  miatrass,  who  to  secure  his  safety 
sent  him  to  her  brother,  a  pasha  on  the  sea  at 
Azov,  with  a  letter  in  which  she  confessed 
her  feelings.  The  proud  prince,  indignant  at 
the  attachment  of  his  siat«r  to  a  Christian,  mal- 
treated Smith,  who  at  length,  maddened  by  an 
insult,  beat  out  his  master  s  brains  with  a  flail, 
put  on  the  dead  man's  clothes,  mounted  hit 
horse,  and  finally  reached  a  Russian  gwriaon 
on  the  Don.  He  was  here  kindly  treated  and 
helped  on  hia  jonmey  to  Transylvania,  where 
he  was  famished  with  money  to  repair  his 
losses.  Smith  now  retamed  to  England,  reach- 
ing it  after  a  long  joomey  and  an  attempt  to 
take  part  in  a  war  in  Barbary,  and  was  per- 
saaded  by  Cq>t.  Oosnold,  who  had  already  vis- 
ited the  coasts  of  America,  to  engage  in  the 
founding  of  a  oolony.  The  expedition,  con- 
sisting of  three  vessels  and  105  men,  under  the 
command  of  Newport,  set  sail  Dee.  19,  1S06. 
By  the  charter,  the  government  of  the  oolony 
was  placed  in  the  hands  of  a  council  appointed 
and  removable  by  the  crown ;  tbeir  names  wore 
in  a  sealed  box,  not  to  be  opened  until  their 
arrival  at  Virginia.  On  the  voyage  dissenuons 
sprang  np  among  the  leaders,  and  much  enmity 
was  shown  to  Smith.  At  the  Canaries  he  was 
charged  with  a  conspiracy  to  make  himself 
king  of  Virginia,  and  was  kept  prisoner  for  the 
rest  of  the  voyage.  After  landing  the  box  was 
opened,  and  although  Smith  was  named  one  of 
the  council,  he  was  excluded.  With  Newport 
he  headed  a  party  of  20  men  to  discover  the 
soarce  of  the  Jamea.  About  six  weeks  after, 
when  Newport  was  returning  to  England, 
Smith's  enemies  nrged  him  to  retnm  and  be 
reprimanded  by  the  council  in  England  rather 
than  suffer  the  disgrace  of  a  public  conviction 
in  the  oolony;  but  be  demanded  a  trial,  which 
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d  their  nomber.  The  preaident,  Wingfield, 
embezzled  the  Btorea  and  woa  deposed.  Rat- 
clifle  was  made  hiasnooessor,  bat  the  real  head 
iTM  Smith,  and  to  his  e&orta  the  salTation  of 
the  infant  oolonj  waa  owing.  He  set  abont 
the  bnildiug  of  Jamaatowa,  and  after  providing 
the  settlers  with  lodgings  made  eioordons  into 
the  Doigbboring  oountrj  to  obtain  oorn.  On 
one  of  Uiese  eipetUtions  he  waa  taken  prison- 
er bj  the  Indiana,  and  hia  life  waa  saved,  it  ia 
nid,  b;  Uie  interference  of  Pocahontas.  (See 
PoCABONTAB.)  Sent  back  to  Jamestown  by 
Powhatan  after  an  absence  of  seven  weeka,  be 
fennd  the  oolon;r  reduced  to  40  men,  and  the 
most  of  these  bad  determined  to  return  to  Eng- 
land. This,  however,  Bmith  prevented,  and 
tbe  amval  of  Newport  with  120  men  raised 
the  spirits  of  th«  colonista.  In  Jane  and  J11I7, 
1608,  Bmith  explored  the  coasts  of  Chesapeake 
baj  as  far  OS  the  mouth  of  the  Patapsco.  On 
jQlr  24  he  started  on  another  expedition,  and 
AXplored  the  bead  of  the  Ohesapeake,  retaining 
to  Jamestown  on  Sept.  7.  In  these  two  T07- 
agfm  CapL  Smith  sailed,  bj  his  own  compnta- 
tioD,  about  8,000  m,,  and  from  his  surveys  con- 
■tnuted  a  map  of  the  baj  and  the  oonntr;  bor- 
dering npoo  it.  Being  now  president  of  the 
colonj,  De  administered  its  anurs  with  ener- 
gj ;  and  his  inflnence  restored  quiet  to  the  ool- 
onj,  which  had  been  filled  with  dissensions  and 
disturbed  bj  fears  of  the  Indians.  Smith's 
administration,  however,  had  not  been  satis- 
factorj  to  the  companj  in  England,  whose  too 
brilliant  hopes  had  been  disappointed,  and 
whose  irritation  Smith's  aoldierl;  bluntness  did 
not  conciliate.  A  new  oharter  was  granted, 
and  the  powers  previonsl;  reserved  to  the  king 
were  transferred  to  the  company.  Lord  Del- 
aware waa  made  governor,  and  three  oom- 
miasionerB,  Newport,  Sir  Thomas  Gates,  and 
Ear  Qeorge  Somen,  were  empowered  to  man- 
■ge  die  aflalra  of  the  eolony  till  his  arrival. 
Thej  set  sail  with  more  than  600  emigrants, 
and  a  port  of  the  fleet,  in  a  shattered  eondi- 
ttoD,  and  withoat  the  oommissioners,  reached 
Virginia  in  Ango^  I60B.  The  new  emigrants 
wen  moetlj  "  dissolnte  gaUanta,  packed  off  to 
esoape  worse  destinies  at  home,  broken  trades- 
men, gentlemen  impoverished  in  spirit  and  in 
t<»tnne,  r&kes  and  libertines,  men  more  fitted 
to  oorriipt  than  found  a  commonwealth."  Dis- 
orders quickly  ensued,  and  Bmith,  at  the  re- 
r«t  of  the  better  part  of  the  colony,  resumed 
govemmenL  The  refractory  were  put  in 
prison,  and  new  sbttJemanta  established.  Ee- 
tnroing  from  one  of  them,  he  was  severely  in- 
Jnred  by  the  explosion  of  a  bag  of  gnnpowder, 
and  in  September,  1609,  returned  to  England. 
In  1614  he  explored  with  two  ships  the  New 
Ei^and  coast,  and  on  hia  return  presented  to 
Prmoe  Charies  a  mnp  of  the  ooontry  between 
the  Penobscot  and  Cape  Ood.  In  1616  he 
aaOed  again  to  New  England,  to  fonnd  a  ool- 
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ony,  nil  vessel  was  captored  by  a  French 
man-of-war,  and  he  was  carried  to  La  Bo- 
cheUe.  Ue  escaped,  and  on  his  retnm  home 
wrote  an  aoooont  of  his  voyages  to  New  Eng- 
land, which  was  published  in  1616.  The  ro- 
mainder  of  his  life  was  passed  in  retirement. 
He  pabliahed  several  works,  the  moat  impor- 
tant of  which  are  "The  Generall  Uistorie  of 
Virginia,  New  England,  and  the  Sommerlales" 
(1626),  and  "The  True  Travels,  Adventnres, 
and  Observations  of  Oaptoin  Jolm  Smith,  in 
Enrope,  Asia,  ASrica,  and  America,  from  ISSS 
to  162B"  (16B0).  These  two  works  were  re- 
printed at  Richmond  in  1819.  In  1681  he 
pnbliabed  also  "Advertisements  for  the  Unei- 
perienoed  Planters  of  New  England,  or  any- 
where, or  the  Pathway  to  Experience  to  Erect 
a  Plantation."  This  has  been  reprinted  with 
a  facwmile  of  Smith's  m^  of  New  England 
(4to,  Boston,  1866} ;  also  the  "  Description 
ot  New  England"  (4to,  1866),  and  "A  True 
Relation  of  Vir^nia,"  reprinted  from  the 
London  edition  of  1608,  with  an  introdnotion 
and  notes  by  Charles  Deane  (4to,  1866).— Bee 
"  Life  of  OapL  John  Smith,"  by  G.  S.  Hillard, 
in  Sporka'a  "American  Biography,"  vol.  ii. 

fflim,  Jflka  ligHtta^  an  American  physi- 
cian, horn  in  Weatmoreland  eo.,  Va.,  Ang,  20, 
1TS2,  died  in  New  York,  Feb.  9,  1866.  He 
went  in  1609  to  New  Tork,  where  he  edited 
the  "Uedioal  and  Physiological  Jonmal,"  and 
waa  a  tectnrer  on  anatomy  in  the  college  of 
phyucians  and  snrgeons.  In  1614  he  removed 
to  Virginia,  and  was  president  of  William  and 
Uary  college  till  1826,  when  he  resigned  and 
returned  to  New  York.  He  was  president  of 
the  college  ot  phyuciana  and  surgeons  from 
1881  to  1848,  and  editor  of  the  "Medical  and 
Physiological  Journal"  He  published  "Intro- 
ductory Discourse  at  the  New  Medical  Col- 
lege in  Crosby  Street"  (1637);  "Select  Dis- 
courae  on  the  Functions  of  the  Nervous  Sys- 
tem" (1840);  "The  Mutations  of  the  Earth" 
(1844)  i  "  Monograph  upon  the  Moral  Sense, 
twoDisoourses"(ia47);  "  Preleotiona  on  Mor- 
al and  Physical  Science"  (1868);  and  numer- 
ous essays  and  leotnres  on  moral  philosophy, 
physical  science,  Ao. 

saciH,  Jflka  UWMMS,  an  American  chemist 
and  minerologistjborn  near  Charleston,  S.  0., 
Deo.  16,  1818.  He  p^nated  at  the  nniTerai- 
ty  of  Vir^nia  and  at  the  medical  college  of 
South  Carolina,  and  for  three  years  studied 
oheniistry,  physidogy,  physics,  mineralogy,  and 
geology  in  Europe.  In  1844  he  commenced 
Uie  practice  of  medicine  In  Charleston,  deliv- 
ered lectures  on  toxicology,  pud  attention  to 
agricultural  chemistry,  and  eacertained  the 
character  and  value  of  the  marl  beds  «xtend- 
ing  100  m.  back  of  Charleston.  In  1846  ha 
waa  employed  by  the  Turkish  government  to 
suggest  improvements  in  the  cotton  culture  in 
Asia  Minor,  and  accepted  the  appointment  of 
mining  engineer.  He  remained  four  years, 
and  in  1849  made  a  report  on  the  "Thermal 
Waters  of  Asia  ICnor."    His  mining  researches 
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in  Asis  Minor  led  to  the  anbaegnent  dUooT- 
erj  of  ameij  and  conrndom  in  localities  in  the 
United  States.  After  hia  return  in  1661  he  in- 
vented the  inverted  microaoope,  anA  was  nro- 
feaior  of  ehemistrf  in  the  universitr  oC  Vir- 
^ia,  and  iQbseqnenttj  in  the  medical  depart- 


Lonisrilie  gas  works.  In  1867  he 
misaioner  to  the  Puis  exposition,  making  a  re- 
port on  "  The  Progrew  and  Oondition  of  Bbt- 
eral  Departments  of  Indostrial  Chemistrj," 
and  in  1BT3  to  the  Vienna  exhibition.  In 
18TS  he  was  elected  president  of  the  Amerioon 
association  for  the  advancement  of  science. 
His  scientiflo  reporU  are  namerons,  and  his 
original  researches,  abont  SO  in  nnmber,  have 
been  collected  in  a  volume,  "Mineralogy  and 
Ohemistr;:  Original  Besearchee"  (8to,  Loiub- 
Tille^  ISTB).    (See  Eueuld,  and  Embby.) 

Smi'iu,  Jrtn  Pre,  an  English  clergyman,  born 
in  Sheffield,  May  25,  1T74,  died  in  Guildford, 
8nrre:f,  Feb.  6,  18G1.  In  hisSSd  year  he  en- 
tered the  Independent  academy  at  Kotherham, 
and  in  180O  was  ohoaen  classical  tator  in  the 
Eomerton  theological  aoadem^.  He  subse- 
quently became  pastor  of  a  church  at  Homer- 
ton,  and  in  1B18  he  was  appointed  divinity 
tutor.  From  1843  to  18G0  he  was  again  classi- 
cal tutor;  but  on  the  consolidation  of  Homer- 
ton,  Highbury,  and  Ooward  academies  into 
Mew  college,  he  resigned.  He  was  a  fellow 
of  the  royd  and  of  the  geolo^ool  society.  His 
prinoipal  works  are :  "  The  Scripture  Testimo- 
ny to  the  Messiah  "  (3  vols.,  181S-'21 ;  6th  ed., 
a  vols.,  1868);  "Four  Discourses  on  the  Sac- 
rifloe  and  Priesthood  of  Jesus  Christ"  (Sd  ed., 
1837) ;  "  On  the  Personality  and  Divinity  of 
the  Holy  Spirit"  (1881);  "The  Mosaic  Ac- 
count of  the  Creation  and  the  Deluge  illne- 
trated  by  the  Discoveries  of  Modern  Science" 
(1887);  and  "Scripture  and  Geology"  (1889; 
ith  ed.,  greatly  enlarged,  1648;  6th  ed.,  1864). 
— See  "Memoirs  of  the  Life  and  Writings  of 
John  Pye  Smith,"  by  J.  Medway  (1868). 

anriL  J«m^  founder  of  the  Mormon  church, 
or  church  of  Latter  Day  Saints,  bom  at  Sharon, 
Vt.,  Dec.  38,  1806,  killed  at  Carthage,  HI., 
Jone  37, 1344.  His  parents,  of  Scotch  de  scent, 
early  removed  to  Palmyra,  N.  Y.  The  family 
VOB  disreputable,  and  Joseph's  education  was 
very  defective.  With  the  wd  of  Sidney  Eigdon 
he  broDgbt  forth  the  "  Book  of  Mormon," 
which  he  pretended  to  have  discovered  nnder 
angelic  guidance,  written  on  plates  and  hidden 
in  the  earth ;  and  on  this  he  founded  and  or- 
ganized hia  church  in  Manchester,  N.  Y.,  AprU 
e,  1830.  In  18S1  he  went  with  hie  disciptes  to 
Eirttand,  0.,  and  erected  a  costly  but  very 
singnlar  temple.  Here  Smith  and  Rigdon  en- 
gaged in  frandnlent  banking,  were  tarred  and 
feathered  for  this  and  other  offences  in  1832, 
and  after  the  failure  of  their  bank  in  January, 
1888,  fled  to  Missouri.  There,  in  a  town 
named  Far  West,  Smith's  disciples  gathered; 
hut  their  irr^plariUei  oocotioned  an  outbreak 


asunst  them,  md  their  speedy  removal  to 
Hancock  oonotj,  III.,  where  they  built  a  dtf 
called  Konvoo,  and  oonatrncted  another  costly 
temple.  Here  Smith,  who  oombined  in  bis 
own  person  the  chief  military,  municipal,  and 
ecclesiastical  offices,  introdnoed  polygamy  nn- 
der a  pretended  revelation;  bnt  several  out- 
raged husbands  revolted  and  established  an  op- 
position press,  which  Smith  with  a  mob  de- 
molished. For  this  warrsntB  were  iasued 
against  Smith,  his  brother  Hyrum,  and  others. 
The  Smiths  refused  obedience  to  the  aaOiori- 
ties,  the  state  militia  were  summoned,  and  war 
was  threatened ;  bnt  they  were  finaUj  iodnoed 
to  surrender,  and  were  imprisoned.  Fearing 
their  relesse,  a  mob  gathered,  overcame  the 

Jrison  gnard,  and  shot  the  prisoners  d«ad, 
oseph  defending  himself  with  a  revolver  till 
his  ammunition  ftuled.    (Bee  Mobmokb.) 

BMm,  JsnH  lU^tr,  an  American  physi- 
cian, born  at  New  Rocnelle,  N.  Y.,  March  14, 
1789,  died  in  New  York,  April  33,  1866.  Be 
graduated  in  medicine  in  1816  at  the  collie  of 
pbysiciana  and  surgeons,  New  York.  In  1829 
he  was  appointed  professor  of  the  theory  and 
praotioe  of  medicine  in  the  college  of  phyd- 
cians  and  surgeons,  and  in  1829  attending  phy- 
sician to  the  New  York  hospital.  In  1866  hit 
ohsjr  was  eiobanged  for  that  of  materia  med- 
ics and  clinical  medicine.  His  most  important 
pnblioations  are:  "Elements  of  the  Etiology 
and  Philosophy  of  Epidemics "  (New  York, 
1834)  ;  "  Report  on  Practical  Medidne" 
("Transactions  of  Oie  American  Medical  As- 
sociation," 1848,  vol.  t.);  "Report  on  Pnblio 
Hygiene  "  (ibidj  1860.  vol.  iii.) ;  "  Medical  To- 
pography and  Epidemics  of  the  State  of  New 
York  "(ibid.,  1860,  vol.  liii.);  and  "  Therapeu- 
tics of  Albuminuria  "  ("  Bolletin  of  the  New 
York  Academy  of  Medicine,"  1888,  vol.  ii,). 

SMITH,  Bebrt  PajWj  an  English  orientalist, 
bom  in  Olonceetershire  in  November,  1818. 
He  graduated  at  Pembroke  college,  Oxford,  in 
1841,  took  orders,  was  curate  of  Trinity  church 
and  master  of  the  academy  in  Edinbm^lt,  and 
subsequently  was  head  maeter  of  the  proprie- 
tary school  in  Kendugton.  In  1867  he  was 
appointed  sub-librarian  of  the  Bodleian  library, 
with  special  charge  of  the  oriental  manuaoripts. 
In  1866  he  was  made  canon  of  Ohrist  dinrdi, 
Oxford,  and  regins  professor  of  divinity  in  the 
nuiverflity.  Since  1871  he  has  been  dean  of 
Canterbury.  He  has  published  annotated  cop- 
ies and  English  versions  of  Syriac  manuscripts, 
including  "  Cyril  of  Alexandria's  Commentary 
on  St.  Loke's  Gospel"  (4to,  Oxford,  1668; 
English  version,  3  vols.  8vo,  186B)  and  "Ec- 


logue of  the  Syriac  MSS.  in  the  Bodleian  li- 
brary" (4to,  1864),  "Authenticity  and  Mee- 
sianio  Interpretation  of  the  Prophecies  of 
Isaiah"  (8vo,  1862),  and  "Prophecy  a  Prep- 
aration for  Christ"  (Bampton  lectures  for 
1869).  In  1878  be  prepu^  a  paragraphic 
Bible  for  the  society  for  promoting  Ghri^an 
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knowledge.  In  18T4  he  wbb  understood  to  be 
prepBTing  ft  oommentarT'  on  Jeremiah,  tot  the 
'^Bpeaker'B  Oommenta^,"  and  waa  engaged 
upon  th«  Tke»avru$  Synaeut,  of  whioh  op  to 
1873  two  porta  had  been  pnbliihed. 

SUTH,  BMnd  BtvAtn  an  Amerioan  dtrgj- 
iiian,bom  at  Peqnea,  Pa.,  March  IS,  17S0, 
died  in  Princeton,  N.  J.,  Aog.  91,  IBIO.  He 
sndoBted  at  Prinoeton  college  in  1T8T,  and 
from  1770  to  177S  was  tntor  there.  He  waa 
then  for  eome  time  a  mlaaionarj  in  western 
Tirginia,  and  was  principal  of  the  aeminarr 
which  became  the  Hampden  Sidney  college. 
In  17T8  he  was  appointed  professor  of  moral 
pMlosophj  in  the  coUege  of  New  Jertej,  of 
whioh  he  was  president  from  1791  to  181S. 
la  ITSe  he  was  aasociated  with  Bereral  other 
clergTmsQ  of  the  Fresbjterian  ohnroh  in  pre- 
paring the  form  of  preBbTterial  goTemment 
whioh  continnea  to  the  Resent  time.  He  pub- 
lished "Omsea  of  the  Variety  in  the  Figure 
and  Complexion  of  the  Human  Species  "  (8to, 
1787);  "Bermons"  (17B8);  "  Lectures  on  the 
Evidences  of  the  Ohristiaa  Relision  "  (ISmo, 
1809);  and  "A  Oomprehensive  View  of  the 
leading  and  moat  importsnt  Principles  of  Nat- 
nral  and  Beresled  Keligion  "  (Bto,  1818).  His 
"Bermoni,"  with  a  memoir  of  his  life  and 
writings,  were  poblished  in  ]8£]  (2  vols.  8vo). 
BBriH.  U  Mty  an  American  aothor,  bom  in 
Bnckfield,  Me.,8ept.  11,  1792,  died  in  Patob- 
ogne,  L.  L,  Jnly  29,  1866.  He  sraduated  at 
Bowdoin  coU^e  in  1818,  and  settled  in  Port^ 
land,  where  be  edited  the  "Eastern  Argus" 
(18S0-'34)  and  the  "  Courier  "  {1880-'B7).  In 
1843  he  removed  to  New  York.  He  pnblisbed 
"  life  and  Letters  of  Major  Jack  Downing " 
(Boston,  18SS),  a  celebrated  series  of  humorous 
poliUcal  letters  ;  "  Powhatan,"  a  metrical  ro- 
mance (1B4I)  1  "Dewdrops  of  the  Nineteenth 
Century,"  miscellanies  (1846);  "New  Ele- 
ments of  Geometry"  (1850);  "Way  Down 
Bast,  or  Portraitures  of  Yankee  Life"  (16S4) ; 
and  "My  Thirty  Years  out  of  the  Senate,  by 
Major  Jack  Downu]g"(185e-'60).  IL  Ibakelb 
ttakci  (Pmsoa),  an  American  anthoresa,  wife  of 
the  preceding,  bom  in  North  Tarmoath  (now 
Cumberland),  Me,  She  married  Mr.  Bmith  at 
the  age  of  16,  and  abont  the  same  time  became 
ftu  anonymous  oontribator  of  poems  to  the  pe- 
riodical press.  After  her  remoral  with  her 
husband  to  New  York  in  1843  she  frequently 
appeared  before  the  public  as  a  lecturer.  In 
1843  appeared  the  first  considerable  collection 
of  her  poetical  pieces  onder  the  title  of  "  The 
Sinless  Child  and  other  Poems,"  and  her  metri- 
cal ooDtributionB  to  the  magacines  have  rince 
been  nnmerons.  She  is  the  author  of  "  The 
Roman  Tribute"  and  "Jacob  Leisler,"  trage- 
dies; "  The  Weetem  Captive  "and"  Bertha  uid 
Lily,"  novels;  "The  Salamander,  a  Legend 
for  Christmas;"  and  children's  books  and  mis- 
eellaneoQs  pnblioations.  In  1861  ahe  published 
"  Woman  and  her  Needs,"  a  work  devoted  to 
the  rights  of  woman,  which  Mrs.  Bmith  has 
at  voriona  time*  advocated  by  her  pen  and 
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aa  a  lecturer.  Among  her  later  pnblioatlonB 
are:  "Hints  on  Drees  and  Beauty"  (18GS); 
"Shadow  Land"  (1862);  "The  Newsboy" 
(1866);  "BaldEsgle,  orthelastof  theRanla- 
pangha"{1867);  "Two  Wives"  (1871);  and 
"Kitty  Howard's  Journal"  (1871).  She  now 
(1876)  resides  at  Hollywood,  Oarteret  co.,  N.  C, 
SMTTB,  STdaey,  an  English  author,  bom  at 
Woodford,  Essex,  June  S,  1771,  died  in  Lon- 
don, Feb.  33,  184S.  He  was  educated  at  New 
college,  Oxford,  where  in  1790  he  obtained  a 
fellowshtp  of  £100  a  year.  He  took  orders, 
snd  in  1794  became  curate  in  the  parish  of 
NetheravoD,  in  Salisbury  plun ;  bnt  three 
years  later  he  went  to  Edinburgh  as  a  privat* 
tntor.  In  1803  he  was  associated  with  Mur- 
ray, Jeffrey,  Brougham,  Homer,  and  others  in 
establishing  the  "  Edinburgh  Renew,"  to  the 
first  numbta'  of  which,  as  editor,  he  contributed 
seven  articles.  Soon  afterward  he  went  to 
London,  where  his  sermons  attracted  large  and 
fashionable  congregations,  and  in  1804-*e  ha 
delivered  courses  of  lectures  on  mord  phi- 
losophy before  the  royal  instltntion.  A  post- 
humous volume,  entitled  "  Elementary  Sketch- 
es of  Moral  Philosophy"  (I860),  conttdns  tha 
substance  of  these.  Upon  the  return  of  the 
whigs  to  power  in  1806,  be  was  presented  to 
the  living  of  Foston-ie-Clay  in  Yorkshire, 
worth  about  £600  a  year.  In  1807-'8  ap- 
peared anonymously  his  "Letters  on  the  Bnb- 
ject  of  the  Catholics,  bj  Peter  Plyinley,"  wbich, 
owing  to  an  admirable  niiture  of  sound  sense, 
irony,  and  pleaaantry,  had  an  immense  circu- 
lation; and  bis  efforts  in  the  cause  of  Cath- 
olic emancipation  were  never  relaxed  until 
that  measure  was  accomplished.  In  1809  he 
published  two  volumes  of  sermons,  and  In 
the  summer  of  that  year  removed  with  his 
family  to  Heslington,  near  York,  where  he  re- 
dded for  a  few  years,  in  the  hope  of  being 
able  to  exchange  Foston-le-Clsy  for  some  more 
desirable  parish.  Failing  in  this,  he  turned 
his  thoughts  toward  Foston,  the  forlorn  con- 
dition of  wbiob  be  characteristically  described 
by  saying  it  was  "  actually  twelve  miles  from 
a  lemon,  constructed  a  parsonage,  and  in  the 
spring  of  1814  moved  with  his  family  into  bia 
new  quarters.  In  1828  Lord  Lyndburst  ap- 
pointed bim  canon  of  Bristol  and  rector  of 
Oombe-Florey,  near  Taunton,  and  three  yeara 
later  he  received  a  prchendal  stall  in  St,  Panl's. 
The  remunder  of  hts  life  was  devoted  to  the 
disoharge  of  his  official  dntiea,  and  to  literary 
labors ;  but  he  wrote  nothing  for  the  "  Edin- 
burgh Eeriew"  subsequent  to  1827,  Having 
come  into  the  possession  of  a  considerable  es- 
tate by  the  death  of  his  brother  Courtenay  in 
184S,  he  invested  largely  in  the  public  stock  of 
Pennsylvania;  and  the  neglect  of  that  state  to 
pay  the  interest  on  her  bonds  called  out  bis 
"Petition  to  Congress  "and  "Letters  on  Amer- 


aad  nnder  the  last  regimen  of  his  physician 
he  expressed  his  lon^ng  for  "even  the  wing 
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of  ft  routed  bntterflf."    A  ooUection  of  bis 

writingB,  oompriaiDg  his  review  arddes,  ''Pe- 
ter Plymler's  Letters,"  uid  various  psmphleta 
and  misceliaQies,  was  published  in  18B9-'40  (i 
vols.  8vo ;  afterward  in  several  other  fonuH). 
Ha  left  also  in  tnanosoript  an  sooonnt  of  Eng- 
lish mianile  in  Ireland,  which  his  widow  wbs 
advised  hj  Maoanlaj  not  to  publish.  In  16fiS 
appeared  a  memoir  of  him  by  his  duighter 
Saba,  the  wife  of  Sir  Henrj  Holland ;  and  a 
volama  of  his  writinga  and  aajdnga,  entitled 
"  The  Wit  and  Wisdom  of  Sjdney  Smith,"  was 
oollected  with  a  memoir  hy  E.  A.  Dujoldnck 
(Mew  York,  1886). 

Snn,  ThMBM  BwlhwMi,  an  EnsUsh  pttyai- 
(dan,  born  at  Hartook,  Bomeraetahire,  Beo,  31, 
1T88,  died  in  Florence,  Italy,  Deo.  10,  1861. 
He  studied  medicine  at  the  nniversity  of  Ed- 
inhnrsb,  and  settled  in  the  oonntrT',  but  in 
1S30  removed  to  London,  and  was  one  of  tha 
founders  ol  the  "  Weebninster  Kevlew."  His 
work  on  "The  Use  of  the  Dead  to  the  Liv- 
ing," reprinted  from  tbe  earlier  nnmbara  of 
the  "Review,"  was  inatmmental  in  the  pas- 
sage by  parliament  of  the  anatomj  act,  which 
put  an  end  to  the  bnainoas  of  "resurrection." 
lu  1834  he  was  appointed  physician  to  the 
London  fever  hospib&l,  and  somewhat  earlier 
to  the  eastern  dispwnsary.  In  1833  he  waa 
one  of  the  commlsaioners  to  inquire  into  the 
condition  of  factory  children,  and  hia  report 
led  to  the  pasaage  of  the  factory  aoL  In  1888 
he  presented  to  the  poor-law  oommission- 
ers  the  first  of  a  series  of  reports  on  the 
"  Physical  Oaoaea  of  Sioknesa  and  Mortality 
wbich  are  oapable  of  Bemoval  by  Sanitary 
ReguLationa."  Thu  led  to  the  appointment 
of  a  sanitary  committee  by  the  house  of  com- 
mons ia  IS40,  and  of  the  health  of  towns 
oommiaslon  in  1843.  Dr.  Smith  was  appointed 
in  1840  a  oommisfdoner  to  inquire  into  the 
condition  of  children  and  young  persons  in  the 
minea  and  factories  not  reaohad  by  the  factory 
act,  and  hia  reports  indnoed  the  ezolnmon  of 
young  children  and  women  from  mining  la- 
bor. In  1847,  as  one  of  the  metropolitan  aan- 
itary  oommissionera,  he  made  a  report  on  the 
means  reqaisite  for  the  improvement  of  the 
health  of  tha  matropolii,  of  which  the  result 
was  the  publie  health  act  of  1848  and  the  es- 
tablishment of  a  general  board  of  health.  On 
its  abolition  he  received  a  pension  of  £800. 
His  principal  works  are:  " Illnstrations  of  the 
Divine  Ghtvemment"  (Glasgow,  1814;  Sthed., 
London,  1869);  "Treatise  on  Fever"  (1880), 
long  a  standard  with  the  profession ;  and  "  The 
Philosophy  of  Health  "  (2  vola.  12mo,  18S5-7 ; 
ISth  ed.,  1808). 

Snm  WMaH,  called  the  father  of  English 
geology,  bom  at  Ohurohill,  Oxfordshire,  Maroh 
33,  17S9,  died  in  Korthampton,  Aug.  28, 16S9. 
In  his  youth  he  was  a  lana  aoi-veyor  and  civil 
engineer,  and  was  led  to  geolc^oal  studies  by 
his  professional  observationa.  He  began  in 
1794  a  "Map  of  the  Strata  of  England  and 
Wales,"  and  m  17&9  pablisbed  in  tabular  form 


'*  The  Order  of  the  Strata  and  tb«Jr  Orgaiite 
Remains  in  Uie  vicinity  of  Bath,  examined 
and  proved  prior  to  1799."  In  1801  a  small 
geological  map  of  England  was  produced,  and 
in  1816  the  "Geological  Map  of  England  and 
Wales,  with  Part  of  Scotland,"  with  a  trea- 
tise. Between  1819  and  1834  he  published 
21  geological  maps  of  English  conntiea,  col- 
ored to  represent  the  strata,  and  some  works 
on  organio  remains.  In  ]834-'8  he  lectured 
on  geoltwy.  In  18S1  ha  received  from  tbe 
geological  society  the  Wolloston  medal  for  his 
discoveries  in  geology. 

SUTH,  WBaB,  an  En^ish  ioholar,  bom  in 
London  in  1614.  Ha  was  edooated  at  Univer- 
eity  colle^  London,  and  studied  law,  bat  be- 
came professor  of  the  Greek,  Latin,  and  G«r- 
man  langnaoes  at  the  Independent  ooUegiate 
Bohools  of  Highbury  and  Homerton.  In  1860 
he  was  qtpointed  profeasor  of  Greek  and  Lalin 
in  New  college,  Ixindoo,  and  in  18GS  olassi- 
oal  exuninar  in  tike  university  of  London- 
In  1867  be  became  editor  of  the  "Quarterly 
Review."  He  has  edited  a  "  Dictionary  of 
Greek  and  Boman  Antiquities  "  (8vo,  1842); 
"Dictionary  of  Greek  and  Boman  Biogrwby 
and  Mythology  "  (3  vols.  Svo,  1848-'9)  [  "  Dic- 
tionary of  Greek  and  Roman  Geography"  (3 
vols.,  1804-'7) ;  and  "  Dictionary  of  the  Bible  " 
(3  vols.,  1860-'63).  All  these  dictionaries  have 
been  abridged  by  him  for  tbe  nee  of  sohools. 
The  6rst  and  the  abridged  editjon  of  the  sec- 
ond and  third  combined  have  been  edited  by 
Oharles  Anthon  (New  York,  184S  and  1850). 
The  "  Dictionary  of  tbe  Bible "  has  been 
abridged  by  the  Rev.  8.  W.  Bamum  (Sew 
York,  1868),  and  edited  and  anlai^  by  Prof. 
H.  B.  Haokett  (4  vols.,  New  York,  lBS8-'70). 
He  has  also  published  a  "History  of  Greece," 
and  an  abridgment  of  the  same,  an  edition  of 
Gibbon's  "  Decline  and  Fall  of  the  Roman 
Empira'' and  a  "Student's  Gibbon,"  a  "Stu- 
dent's Hnme,"  and  "Student's  fiaUam's  Mid- 
dle Ages,"  each  in  one  volume;  a  Latin-Eng- 
lish dictionary  (1866),  baaed  on  Foroellinl 
and  Frennd;  with  J.  D.  Hall,  "A  copious 
and  critical  English-Latin  Dictionary  "  (1870) ; 
with  George  Grove,  a  "Historical  ^aa  of 
Ancient  Geomphy,  Biblical  and  Olasaical" 
(1878) ;  and  "Modem  Geography  for  Schools  " 
(1878),  In  1874  he  was  preparing  "A  Dio- 
tionary  of  Christian  Antiquities"  and  "A  Dic- 
tionary of  Christian  Biography  and  Bootrinea." 
Ha  has  also  published  Latin  and  Greek  courses 
for  schools,  and  other  educational  worka,  of 
which  nnmerotu  editiona  have  been  issued. 

HKnH,  VHui  Aaimr,  on  American  clergy- 
man, bwn  in  Frederii^bnrg,  Ya.,  Nov.  29, 
1809,  died  in  Biohmond,  March  1,  1870.  In 
183S  he  waa  admitted  to  the  Virginia  confer- 
ence of  the  Methodist  Episcopal  church.  In 
1838  he  beoame  agent  of  Randolph  Macon  col- 
lege, after  which  be  served  as  pastor  of  tha 
principal  Methodist  churehea  of  Richmond, 
Petersburg,  Norfolk,  and  Lynchburg.  He  waa 
a  member  of  every  general  conference  from 
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18SS  to  18U,  and  aliio  of  the  Loniaril]*  con- 
▼«ntioii  at  which  was  organized  the  Methodut 
EpUoopal  ohiiToh,  South,  and  oE  everj  general 
oonferenoe  of  this  body  until  hit  death.  From 
IMS  to  180e  he  was  president  of  Randolph 
Hacon  ooUege,  and  daring  this  period  not  onlj 
fiUed  the  chair  of  moral  scienoe  and  presided 
over  the  oolleKe,  bat  ]ectared  extenaivelj  in 
Virginia  and  North  Carolina.  In  the  antamn 
of  1866  he  was  tianaferred  to  the  St.  Loaii 
oonferenoe,  and  in  1S69  waa  chosen  president 
ol  Central  university,  Hiaaonri.  He  waa  for 
ft  time  editor  of  the  Biohmond  "Christian 
Advocate,"  and  pabliahed  "Lecture*  on  the 
Philoeophj  of  Slaveiy  "  (Bichmond,  1860),  a 
defenoe  of  the  iostitntion  as  it  exiated  in  the 
■onthem  states. 

nm,  Kr  iraUa  Mmt,  an  English  admi- 
ral, bom  at  Midgham,  Soasex,  in  1764,  died  in 
Paris,  Mar  20, 1S40.  He  entered  the  navj  at 
tha  age  of  IS,  and  before  he  waa  20  was  poat 
captain,  serring  to  the  close  of  the  American 
var.  He  mbeeqnentlj  partidpated  in  the  war 
between  Sweden  and  Rnasia  as  a  captain  in  the 
Bwodiah  service.  Afterward,  in  command  of 
a  amall  English  flotilla,  he  haraased  French 
eommerce  in  the  channel,  bnt  in  April,  1796, 
waa  o^tarod  bj  a  superior  force  and  confined 
in  the  prison  of  the  Temple  in  Paris.  The 
French  government  refosed  to  exchange  him, 
bat  be  eeoq>ed  bj  French  aid  after  an  impris- 
onment of  two  years.  In  17BB  he  was  put  in 
eommand  of  «  squadron  to  operate  agunst  the 
fVench  on  the  coast  of  Egypt,  and  condncted 
the  memorable  defenoe  of  St.  Jean  d'Aore 
against  Oen.  Bonaparte.  He  signed  a  treaty 
with  Gen.  E]6ber  for  the  evaonation  of  Egypt 
by  the  French,  whioh  was  disavowed  by  the 
British  government;  and  he  contjnned  to  par- 
tidpate  in  the  war  ontll  oompelled  by  wonnds 
to  retnm  to  England  in  1801.  He  afterward 
returned  to  service,  and  at  the  close  of  the 
war  reoeived  a  pension  of  £1,000.  In  1821  he 
<raa  made  an  admiral  He  was  an  early  advo- 
cate of  the  abolition  of  the  elave  trade.  He- 
moirs  of  hif  "  life  and  llmea  "  were  written 
by  Kr  John  Barrow  (2  vola.,  London,  1847). 

■■mn^  JiBt^  an  En^ish  phynoist,  fonn- 
der  ot  the  Sndthaonian  inJititntion,  bom  about 
IT65,  died  In  Oenoa,  June  27,  1820.  He  was 
a  natnral  son  of  Engh,  third  dake  of  North- 
vmbertand,  and  Mrs.  Elizabeth  Macie,  heiress 
of  tiie  Hnngerfords  of  Aadley,  and  niece  of 
Oharlea,  dnke  of  Somerset  In  178S  he  took 
the  honorary  d^ree  of  A.  M.  at  Oxford,  nnder 
the  name  of  James  Lewis  Made,  bnt  between 
1T9I  and  1808  adopted  the  name  of  Smithson, 
the  tamilj  name  of  his  father.  At  the  nniver- 
aity  he  disttngniBbed  himself  as  a  ohemist,  and 
waa  one  of  the  first  to  adopt  the  method  of 
minnte  analyria.  He  became  the  friend  and 
aaaociate  of  Wollaaton,  Banka,  and  Davy,  and 
in  1787  waa  elected  a  fellow  of  the  royd  soci- 
ety and  contribnted  dght  pt^ters  to  its  "  Trans- 
MtJons."  His  papers  subsequent  to  1818  were 
pnblisbed  in  the  "Annals  of  PhUoaopby"  and 
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other  scientific  periodicals.  At  bis  death  he 
left  aboQt  200  manoscripta,  probably  intended 
to  form  portions  of  a  philosophical  dictionary. 
He  bequeathed  to  his  nephew  £120,000,  the 
whole  of  his  property,  which  in  case  of  the 
death  of  the  latter  withoot  heirs  was  to  go  to 
the  government  of  the  United  States  to  toond 
at  Washington,  nnder  the  name  of  the  Smith- 
sonian institntion,  an  establishment  for  the 
inoreaae  and  diflndon  of  knowledge.  (See 
BinTHBomAjr  Ikstitptiom.) 

tiUIWMIUH  DRirnrnOir,  a  scientific  estab- 
lishment in  Washington,  D.  0.,  organized  hy 
act  of  congress  in  Angnit,  1846,  to  carry  into 
effect  the  proridons  of  the  will  of  James  Smith- 
son.  The  condition  on  which  the  beqnest  was 
to  take  effect  in  favor  of  the  United  States 
having  occnrred  in  188S,  hy  the  death  of  a 
nephew  of  the  testator  witbont  issne,  the  Hon. 
Bichard  Bash  was  sent  to  London  to  prose- 
ontc  the  cUim.  On  Sept  1, 1888,  he  depodt- 
ed  in  the  United  6tst«a  mint  the  proceeds  is 
Knglinh  sovereigns,  which  amounted  to  $C16.- 
169.  Snggestions  were  invited  by  the  pre^- 
dent  as  to  the  mode  of  dispodng  of  the  fnnd, 
which  was  in  the  mean  time  lent  to  Arkansas 
and  other  atates  to  dd  tn  internal  inmrove- 
ments.  The  first  section  of  the  act  of  1848, 
passed  after  aeverd  years'  discosaion  of  con- 
flicting plans,  creates  an  "establishment"  for 
the  increase  and  difFaslon  of  knowledge  among 
men,  to  consist  of  the  president  and  vice  pres- 
ident of  the  United  States  the  severd  mem- 
bers of  the  cabinet,  the  chief  Jnstice  of  the 
supreme  conrt,  the  commisdoner  of  the  pat- 
ent office,  and  the  mayor  of  Washington,  du- 
ring their  respective  terms  of  office,  with  snch 
other  persons  as  these  may  elect  honorary 
members  of  the  institntion.  The  second  de- 
clares the  origind  fnnd  to  be  lent  in  perpetu- 
ity to  the  tressnry  of  the  United  States  at  6 
per  oent,  payable  aeml-annoally;  appropriate 
the  interest  from  Sept  ],  1888,  when  the 
money  waa  received,  to  Jnly  1,  1846,  amount- 
ing to  tS42,130,  or  so  much  thereof  aa  might 
be  necessary,  for  the  erection  of  buildings 
and  other  onrrent  incldentd  expenses;  snd 
provides  that  oil  expenditares  and  appropria- 
tiona  shall  in  fnture  be  made  ezdndvely  from 
the  acoming  interest  and  not  from  the  prind- 
pol  of  the  fund.  By  the  third  section  a  board 
of  managers  is  constituted,  under  the  name  of 
"  Regents  of  the  Smithsonian  Institntion,"  to 
be  composed  of  the  vice  president  of  the  United 
States,  the  chief  justice,  the  mayor  of  Wash- 
ington, three  members  of  the  senate  and  three 
of  the  house  of  representatives,  to  be  select- 
ed by  the  preddent  and  speaker  thereof,  with 
six  other  persons  not  members  of  congress, 
of  whom  two  shall  be  resident  in  the  city  of 
Washington  and  the  other  tour  inhabitants  of 
the  United  States,  but  no  two  of  the  aame  state. 
This  board  is  required  to  elect  one  of  its 
members  as  presiding  officer,  to  be  styled  the 
chancellor  of  the  institution,  and  also  a  suitable 
person  to  sot  as  secretary  both  of  the  institu- 
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tion  aai  the  board.  To  this  bodj  ie  aarignad 
the  dat7  of  a  geQeral  sapermtendence,  and  of 
makiag  ea  annnal  report  to  oongreM  on  the 
operadons,  expenditures,  and  condidou  of  the 
imtitation.  Beotioni  4,  6,  and  0  UBign  a  lo- 
oattoD  and  give  power  for  "the  erection  of  a 
•aitable  building  of  sufficient  size,  with  apart- 
ments for  the  reception  and  airangement  upon 
a  liberal  scale  of  objects  of  natural  historj, 
inoluding  a  geological  and  mineralogical  cab- 
inet; also  a  chemical  laboratory,  a  librarj, 
a  gallery  of  art,  and  the  neoeaBarj  lecture 
Tooma ;"  and  providon  is  made  that  all  objeote 
of  art,  natnral  ttistorT,  &o.,  belonging  to  the 
United  States,  with  nich  as  maj  be  collected 
from  whatever  soorce  hy  the  institution  itself, 
shall  be  deposited  in  tbe.bailding.  Section 
1  devolvea  on  the  secretary  the  charge  of  the 
building  and  property,  and  the  dnties  of  li- 
brarian and  keeper  of  the  mnseuai,  with  the 
power  of  employing  assistants,  subject  to  the 
approval  and  removable  at  the  discretion  of 


toward  the  board  of  regents,  and  also  limits 
the  eipenditnre  for  the  library.  Section  9 
authorizes  the  managers  to  dispose  ot  snob 

Ction  of  the  interest  of  the  fund  as  the  act 
not  otherwise  appropriated,  in  sncb  man- 
ner as  they  shall  deem  best  suited  for  the 
promotion  of  the  purpose  of  the  testator.  On 
this  clause  the  present  organization  of  the  in- 
stitution principally  depends.  In  accordance 
with  the  requirements  ot  this  act  of  congress, 
a  spaciooa  building  was  erected,  making  pro- 
vision for  a  library,  museum,  gallery  of  art,  and 
lectures.  The  entire  cost  of  the  building,  im- 
provement of  the  grounds,  faj.,  has  been  up- 
ward of  tSOO,000.  A  library  was  began,  con- 
sisting chiefly  of  transactions  and  proceedings 
of  learned  sooietieg  obtained  by  exchange,  and 
of  other  works  by  purchase  ueoessary  for  gen- 
eral nse,  which  baa  become  unequalled  in  thia 
country  as  a  resource  for  scientific  reterenoa. 


The  mnsenm,  enriched  by  the  fmita  of  govem- 
mental  expeditions  and  the  contributions  ot 
individaat  explorers  under  the  direction  of  the 
institution,  has  attained  a  magnitude  and  com- 
pleteness seldom  surpassed  in  collections  for 
the  iitostratioD  of  natnral  science.     A  gallery 
ot  art  was  commenced,  consisting  principally 
of  Indian  portraits,  engravings,  and  such  ar- 
ticles as  were  presented  to  the  institotion  by 
foreign  govenunents;  and  lectures,  chiefly  on 
Rciantiflo  subject^  were  delivered  up  to  1865, 
when  they  were  abandoned  in  consequence  of 
a  fire  which  destroyed  the  tectnre  room  and 
afforded  an  opportunity  of  making  important 
changes  in  the  operations  of  the  institntion. 
The   library  was   incorporated   with   that   of 
congress,  making  the  latter  at  once  the  largest 
in  the  United  States,  to  which  the  institution 
annually  contributes  a  copy  of  the  transac- 
tions and  proceedings  of  each  of  the  principal 
societies  of  the  world,  and  in  retnm  reoeivea 
the  use  of  all  the  books  in  the  collection.    Mr. 
W,  W.  Corcoran  of  Washington 
having  founded  a  free  public  gal- 
lery of  art,  the  institntion  has  de- 
posited in  it  its  art  collection. 
This  ia  in  accordance  with  the 
general  plan  of  oodperating  with 
the  different   establishments  in 
the  city  of  Washington,  the  io- 
stitation  having  transferred   to 
the  department  of  agricnltnre  it* 
botanical  oolleotiona,  and  to  the 
army  medioal  museom  all  aped- 
mens  relating  to  medidne  and 
anatomy,  while  it  receives  in  i«- 
tnm    from    these    departments 
everything  which  relates  to  nat- 
ural history  and  ethnology.    The 
expense  of  the  care  of  the  gronnda 
around  the  building,  which  at 
first  devolved  npon  the  institn- 
tion, has  been  subsequently  de- 
frayed by  government,  and  con- 
gress has  been  indnoed  to  make  an  annnal  ap- 
propriation for  the  enpport  of  the  museum  of 
120,000.    By  these  changes  the  burdens  which 
congress  placed  npon  tbe  institntion  have  been 
removed,  and  an  opportunity  is  afforded  for 
the  expenditure  of  the  income  of  the  Smith- 
aon  le^y,  in  strict  conformity  with  the  terms 
of  the  will,  for  the  "increase  and   diffusion 
of  knowledge  among   men." — In  December, 
16411,  the  board  of  regents  selected  Prof.  Jo- 
seph Benry,  then  of  the  college  of  New  Jer- 
sey at  Princeton,  as  their  secretary,  which 
offioe  be  still  holds  {lS7(i).    His  assistants  are 
Prof.  Spencer  F,  Burd,  formerly  of  Dickinson 
college,  Carlisle,  Pa.,  in  the  natnral  history  de- 
partment (appointed  in  18S0),  and  Williun  J. 
kbees  aa  chief  clerk  (appointed  in  1B63).    The 
board  of  regents  from  its  composition  haa  ne- 
cessarily changed  to  some  extent  almost  every 
year,  and  ot  its  original  membera  none  now 
remun.     Soon  after  his  appointment  Prof. 
Henry  snhmitted  to  the  board  a  "programma 
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ol  organiBation "  of  the  propoaed  operatioiu 
Tinder  tli«  Oth  seotioii,  which  wu  adopted,  and 
Btin  oonstitutea  the  bida  of  muiagement.  He 
■Qggested  tb&t  men  of  talent  and  erndition 
■boold  be  afforded  the  meuu  of  aoDducting 
rweorches,  and  etimolated  to  exertion  throogh 
bdUtiea  of  poblioation  and  occasional  com- 
penaationi  and  for  ita  diSnaon,  the  publica- 
tion of  anoh  works  aa,  while  adding  mat«riallf 
to  the  ium  of  human  knowledge,  would  not 
find  a  remnneratiTe  sale  in  the  ordinary  ohan- 
aela  of  trade.  He  insisted  that  it  ought  to  be 
a  rule  of  the  institation  to  do  nothing  which 
oan  be  eqaallf  well  done  b^  &aj  organization 
or  inatrtimentality  already  in  action.  The  re- 
mits are  as  followa :  I.  aiuarcha,  Theolaima 
of  different  classes  of  scientific  research  to  the 
eoontenance  and  aid  of  the  institntion  have 
alwajB  been  pressing  and  diffioolt  of  adjodica- 
tion ;  yet  a  preference  has  been  ^ven  to  those 
of  widest  influence  and  benefit  to  the  race. 
Sthnology  was  belieTed  to  be  one  of  these, 
■nd  a  Tenable  and  ezpenaiTo  memoir  on  the 
arohieologj  of  the  Indian  tribes  was  the  first 
to  receive  aswstanoe.  In  oonneotion  with  this, 
aid  was  extended  to  the  compilation  of  a  Da- 
kota grammar  and  dictionarr,  and  a  grammar 
of  the  Yoruba  langnage.  The  circulation  of 
dieae  has  led  to  oUier  researches  in  ethnol- 
ogy and  kindred  branches  of  science,  some 
of  which  are  reoeiTing  or  will  recelTe  assls- 
tftnce.  Astronomy  haa  also  engaged  the  ear- 
neat  and  continued  efforts  of  the  iDstitation 
for  ita  promotion  theoretically  and  practically, 
and  pecnniary  assistance  has  been  furnished 
to  expedition*  ondertaken  with  a  view  to  as- 
tronomical and  other  observations.  It  haa  not 
only  famished  tnstnmienta  for  physicsl  ohaer- 
▼anon  to  expeditions,  hut  in  most  cases  baa 
defrayed  the  expense  of  the  redaction  and 
pablication  of  the  resolts.  In  meteorology  it 
oad  for  many  years  fiOO  regular  observers  scat- 
tered over  every  port  of  the  continent,  and 
accnmnlat«d  data  throogh  this  and  other  mea- 
•nres  steadily  and  systematioally  poraued  for 
developing  the  laws  which  govern  the  phe- 
nomena of  the  weather.  In  accordance  with 
Om  plan  of  coOperaUon  adopted,  this  sya- 
tem  has  been  transferred  to  the  United  States 
■ignal  service.  The  natural  history,  ge^ra- 
phy,  climatology,  geology,  mineralogy,  bot- 
any, and  archteology  of  tnis  continent  have 
through  Ita  aid  received  a  greater  impulse,  and 
more  material  has  been  ooUected  for  increat- 
ing  and  diffnsing  the  knowledge  of  them  than 
throogh  all  other  instrumentalities  during  the 
national  existence.  2.  Fuilieationi.  tliese 
are  of  three  classes.  1st  "  The  Smithsoni- 
an Contributions  to  Knowledge,"  comprised 
np  to  1876  in  20  large  qnarto  volames,  and  in 
many  cases  expennvely  lUnstrated.  No  me- 
moir ia  admitted  into  this  series  which  rests 
on  nnverified  hypothesis,  or  which  does  not 
offer  fome  positive  sddidon  to  the  sum  of  ex- 
jstiDg  knowledge;  and  the  pretensions  of  eitch 
in  thii  reapoct  are  dedded  by  anltmission  to 
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the  Judgment  of  two  or  more  orhitera  of  im- 
queatianable  competence  and  impartiality.  The 
volumes  thus  far  iaaued  form  a  series  for  the 
publication  of  which  no  learned  society  in  thii 
country  possessed  the  means,  and  which  hare 
only  been  etjnalled  by  foreign  societiea  when 
aided  by  their  governments.  Tbey  have  I)ean 
dietribnted  gratuitously  among  all  the  impor- 
tant libranea  and  learned  associations  of  the 
world,  and  have  afforded  the  means  of  obtain- 
ing by  exchange  those  invaluable  sets  of  the 
"Transactions"  of  foreign  learned  societiee, 
not  otherwise  to  be  found  in  this  conntry,  Sd. 
The  "Smithsonian  MieceUaneoos  Collections," 
an  occasional  series  comprising  meteorological 
and  physicsl  tables,  treatises  on  subjects  of 
practical  or  scientific  interest,  and  manuals  for 
the  oolleotion  and  preservation  of  objects  of 
natural  history,  as  well  aa  methods  for  various 
physical  observations.  This  series  includes  19 
octavo  volumes.  8d.  The  "Annual  Eeports" 
to  congress,  which,  besides  a  popular  analysia 
of  the  memoirs  to  be  contained  in  the  aev- 
era!  forthcoming  volumes  of  the  "  Contribo- 
tiouH,"  are  accompanied  by  a  synopsis  of  leo- 
tures  and  original  or  translated  articles,  whidi 
introduce  the  student  to  information  and  topic* 
of  discnaaion  much  above  the  range  of  those 
usoally  presented  even  to  the  educated  publio. 
Theae  are  printed  at  the  expense  of  congresa, 
and  are  circulated  through  the  members  of 
both  houses,  as  well  as  by  the  institution  it- 
self. 8.  Exckangtt,  The  institution  now  acta 
aa  the  principal,  and  is  gradually  becoming  the 
exclusive  means  of  common  ication  between 
the  literary  and  sdentifio  associations  of  the 
old  and  the  new  world.  4.  Snent\tio  Corrt- 
tpandene*.  The  correspondence  of  the  Smith- 
sooian  institution  witn  all  quarters  of  the 
globe  is  vast  and  constantly  increasing.  Al- 
most every  day  brings  narratives  of  real  or 
supposed  discoveries  which  are  referred  to  the 
institntion,  inquiries  on  scientific  topics  of  all 
kinds,  or  unusual  phenomena,  &c.  These  let- 
ters are  all  answered. — In  186fi  a  residuary 
legacy  of  Smithson  was  received,  amonntiDg 
tot2e,filO  S8;  andinl8T4abeqnestof  tl.OOO 
from  James  Hamilton  of  Oarlide,  Pa.  With 
these,  and  savings  of  income  and  increased 
value  of  investments,  the  total  permanent 
Smithson  fund  in  the  United  States  treasury, 
drawing  interest  at  6  per  cent,  in  gold,  now 
amounts  to  tSGl,0OO.  There  are  besides  de- 
predated  investmente  valned  in  January,  187S, 
at  tSG,000,  which  with  a  cash  balance  on  hand 
of  tlfi,e09  09  made  the  total  resonrces  at  that 
time(T01,B0S  B9. 

BMKSnEE.    See  Sumach. 

SMI^BK*  LAW.  goverunent  of  Rnsria, 
bordering  on  Tver,  Moscow,  Ealnga,  Orel, 
Tchernigov,Uohilev,TitebBli,  and  Pskov;  area, 
31,687  sq.  m. ;  pop.  in  1870,  1,140,016.  The 
■iirfaoe  is  an  elevated  undulating  plain,  broken 
occasionally  by  low  hUls.  The  chief  rivers  are 
the  Dnieper  and  Desna.  It  is  interspersed  with 
numerous  small  takes  and  morasses ;  and  there 
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aro  immense  f  oraata  of  ezoellent  timber,  which 
■bound  with  game.  The  soil  is  Renerall;  pro- 
dnotJTe.  Great  number*  of  oatue  sod  of  the 
oelebrated  Lithnanian  hones  are  raised.  Uach 
attention  is  giren  to  ruaing  beeB,  and  hone^ 
and  wax  form  important  articles  of  export. 
Iron,  copper,  and  aalt  are  foond.  Linen  and 
woollen  goods  are  mannfactm'ed,  and  fine  car- 
pets are  exported.  IL  A  eit;,  capital  of  the 
government,  on  both  aides  of  the  Dnieper,  3S0 
m.  ff.  8.  W.  of  Moscow ;  pop.  in  1887,  83,977. 
It  i>  considered  the  kejr  to  Moscow,  and  ia 
strongly  walled  and  fortified.  It  is  the  seat  of 
a  bishop,  and  has  a  remarkable  cathedral  and 
more  than  20  other  G-reek  ahorohea.  Its  mano' 
faotorea  conaiat  ohieflj'  of  Uneii  and  woollen 
cloths,  leather,  faats,  and  soap.  It  was  impor- 
tant in  the  Qth  centorj,  and  waa  loiw  inde- 
Eendent  under  its  own  prinoaa,  Tha  Tartars, 
ithnanians,  and  Ruasiana  afterward  held  it 


Poles  and  Rossians,  often  changing  masters, 
but  flnallj  token  hj  the  latter  in  16Q4.  On 
Ang.  17,  1S13,  waa  fooght  the  battle  of  Smo- 
lensk, between  the  Frenoh  and  the  Russians. 
In  the  night  the  Rnssians  abandoned  the  town, 
and  on  the  morning  of  Aug.  18  it  was  oocn- 
pied  by  tha  French,  who  next  marched  npon 
Moscow,  leaving  most  of  Smolensk  in  aanea. 
The  town  was  sBbsecLaentlf  rebuilt  and  great- 
ly embellished. 

BKOLLEIT,  lUlai  Qiwga,  a  British  author, 
bom  in  Dalqnhnm  house,  parish  of  Oardrosa, 
Dambartoosbire,  in  17S1,  died  at  Monte  Nero, 
near  Leghorn,  Oct  21,  ITTt.  He  was  educated 
at  the  grammar  school  of  Dambarton  and  at 
the  university  of  Glasgow,  and  wss  apprentioed 
to  a  medical  practitioner.  When  his  qipren- 
ticesbip  expired,  in  his  letb  jear,  ho  set  out 
for  London,  carrying  witb  him  a  tragedy  en- 
titled "The  Regioiae,"  which  he  vtunly  at- 
tempted to  produce  on  the  stage.  Thwarted 
in  bia  pnrpose,  he  accepted  in  1741  the  post  of 
surgeon's  mate  on  an  SO-gun  ship,  and  sailed 
on  the  diaastrous  expedition  against  Cartagena, 
which  he  baa  dewribed  in  "  Roderick  Random," 
and  with  more  detail  in  the  "Oompandiom  of 
Voyages."  He  left  the  navy  at  Jamuoa,  and 
white  there  became  acquainted  with  Anne 
Laaoellea,  whom  he  married  in  1747.  Return- 
ing to  England  in  1746,  after  the  battle  of  Oul- 
loden,  he  produced  anonymously  "The  Tear* 
of  Scotland,"  an  ode  lamenting  the  atrocitiea 
of  the  royal  army.  He  also  published  "  Ad- 
vice, a  Satire  "  (1746),  and  "  Reproof,  a  Satire  " 
(1747),  and  wrote  "Aloeste,  an  Opera,"  for 
the  Oovent  Garden  theatre,  which  was  with- 
drawn in  consequence  of  a  quarrel  with  the 
manager.  In  1748  appeared  the  first  of  his 
novels,  "The  Adventarea  of  Roderick  Ran- 
dom." He  made  a  short  viait  to  Paris  in  1760, 
and  in  17S1  published  '*The  Adventures  of 
Peregrine  Fickle,"  which  is  disflgored  by 


a  liberal  reward  from  her.    He  now  refomed 
the  medical  profession,  settled  at  Bath,  and 

Sublished  in  17&9  "An  Eaaay  on  the  External 
se  of  Water."  Obtaining  no  practice,  he  re- 
moved to  Chelsea,  and  devoted  himself  again 
to  literary  parsuita.  In  1768  appeared  his 
"Adventures  of  Ferdinand  Count  Fathom." 
In  1756  he  pablished  by  subscription  bis  trans- 
lation of  "Bon  Quixote,"  more  animated  and 
elegant  bnt  less  aoonrate  than  that  of  Jarvia, 
on  which  it  waa  founded.  Afterward  he  un- 
dertook the  management  of  the  "  Critical  Re- 
view." Hia  irritable  temper  and  oapridooa 
tastea  involved  him  in  numeroue  vexations 
and  quarrels ;  a  contemptuoos  critique  on  the 
"RoBoiad"  provoked  ag^nat  him  the  spleen 
of  OhurchilJ;  and  in  I7Sg  an  attack  on  Ad- 
miral Knowies,  one  of  the  oommandera  at 
Cartagena,  caused  him  to  be  arrugned  tor 
libel  and  aeiit«noed  to  a  fine  of  £100  and  three 
months'  imprisonment.  He  had  meantime 
produced  a  "  Oompendinm  of  Authentic  and 
Entertaining  Voyages  "  (7  vola.,  1767),  a  come- 
dy entitied  "The  Repriaals,"  which  G&rrick 
brought  out  on  the  stage,  and  a  "  Complete 
History  of  England  "  (4  vols.,  17fi7-'8),  written 
in  14  months,  which  became  very  popular. 
While  in  prison  he  wrote  "  The  Adventnree  of 
Sir  Launcelot  Greaves,"  a  sort  of  traveety  of 
"Don  Quixote,"  which  appeared  in  the  "Brit- 
ish Mamzine"  in  1760-'61,  He  afterward  con- 
tributed tha  accounts  of  France,  Italy,  and 
Germany  to  the  "  Modem  Universal  History," 
and  continued  his  "Complete  History  of  Eng- 
land," brin^g  the  narrative  down  from  1748 
to  1704.  The  whole  work  was  ia  16  vols. 
Bvo,  of  which  only  the  last  6  vols.,  forming 
a  continuation  to  Hume,  are  now  read.  On 
the  aooesBion  of  George  III,  he  undertook  to 
defend  the  admtuistration  of  Lord  Bute  in  a 
weekly  paper  entitled  "  The  Briton."  He  waa 
effectively  and  abusively  answered  by  Wilkea 
in  his  "  North  Briton,"  and  his  services  being 
unpud,  and  his  dde  most  unpopular,  he  with- 
drew from  the  contest  His  health  waa  shat- 
tered by  this  disoomflture,  by  hia  labors  on 
a  translation  of  the  works  of  Voltaire  and 
on  a  compilation  entitled  "Tlie  Present  State 
of  All  Nationa,"  and  by  the  death  of  hii 
only  child ;  and  in  1768  he  went  abroad  for 
two  years.  In  1766  he  published  "Travel! 
through  France  and  Italy,"  which  waa  ridi- 
culed by  Steme  in  his  "Sentimental  Jour* 
ney,"  On  returning  from  Italy  be  visited 
Scotland,  resided  at  Bath  during  the  following 
year,  and  there  wrote  "The  Adventures  of  an 
Atom,"  a  political  satire,  in  which  he  assailed 
Lord  Bute  and  the  earl  of  Chatham.  His 
broken  health  obliged  him  again  to  seek  a 
milder  olimat&  and  he  went  to  Italy  in  1770, 
beginning  on  his  way  to  write  "The  Expedi- 
tion of  Humphrey  Clinker,"  which  appeared 
in  1771,  Just  before  his  death. — His  life  has 
been  written  by  Thoraaa  Roeooe,  Dr.  Uoore, 
and  others.  One  of  the  best  editions  of  his 
works  appeared  in  1878  (8  vola,  8vo,  London). 


byCoogle 


SKmii  (Turk.  Itmir),  a  town  of  Asiatic 
Tnrke;,  capital  of  the  vilajet  of  Aidin,  near 
tbe  bead  of  the  gulf  of  Smyrna,  on  the  W. 
coast  of  Asia  Minor,  210  m.  S.  W.  of  Constan- 
tinople; pop.  (according  to  tbe  AuBtrisn  con- 
sul general  Scherzer'B  esdniate  in  1878)  about 
16fi,000,  inoloding  75,000  Greeks,  46,000  Turks, 
15,000  Jews,  10,000  Roman  Catholics,  S,U00 
Armenians,  and  4,000  Enropeans  and  Ameri- 
cans. Another  estimate  places  the  population 
iitlB0,O00.  Owing  to  the  large  preponderance 
of  the  Christians,  it  is  called  by  the  Tnrks  the 
Giaour  city.  It  stands  upon  a  plain  between 
tbe  ancient  Ut.  Pagus  and  the  sea,  part  of  it 
on  the  slope  of  the  hill.  The  streets  are  gen- 
erally narrow  and  dirty.  An  interesting  local- 
ity is  the  so-catled  caravan  bridge,  with  adjoin- 
ing groDuds  for  the  accommodation  of  camels 
during  the  night  Along  tbe  shore  and  in  it« 
Ticinit;y  redde  tbe  Christians,  excepting  the 
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Armenians,  whose  i^nnrter  is  partly  on  the 
lower  slopes  of  the  hill,  the  npper  elopes  being 
occupied  by  the  Turks;  and  in  the  region  be- 
tween the  Armenians  and  Tnrks  live  the  Jews, 
who  are  chiefly  of  Spanish  descent  and  mostly 
poor.  On  the  summit  of  the  hill  is  a  castle. 
A  qnay  is  in  oonrse  of  construction.  Smyrna 
contains  a  governor's  palace,  churches  for  va- 
rioQS  denominations,  a  convent,  and  several 
schools,  that  of  the  Prusaisn  deaconesses  being 
the  best.  A  large  Roman  Catholic  catbedr^  is 
in  course  of  conptmction.  An  archseological 
school  was  projected  in  1874  for  promoting 
excavations  at  the  site  of  ancient  Ephesns,  ad- 
joining a  station  on  the  Smyrna  and  Aidin 
railway.  Another  line  to  Ala-Shehr  (the  on- 
cient  Philadelphia)  was  extended  from  £as- 
eaba  in  1875.  A  Turkish  governor  general, 
and  Greek,  Armenian,  and  Roman  Catholic 
archbishops  reside  in  the  city ;  and  there  sre 


American  and  other  missionaries.  In  the  ad- 
ioininff  villages  of  Barnabad  and  Bndja  are 
fine  villas.  Smyrna  is  an  important  station 
for  steamers  and  a  great  commercial  empo- 
rium ;  the  harbor  is  magnificent,  and  at  all 
times  crowded  with  shipping.  The  entrances 
in  187S  were  080  steamers  and  786  sailing 
vessels,  tonnage  659,247;  clearances,  627  and 
698,  tonnage  648,679.  The  imports,  chiefly 
cotton  and  other  mannfactnred  goods,  amonnt- 
ed  to  123,832,780,  and  tbe  exports,  including 
cotton,  tigs,  rusins,  opium,  sponges,  and  vslo- 
nia,  to  $20,794,382.  The  shipments  of  cotton, 
now  so  important,  were  insignificant  previous 
te  the  American  dvil  war.  In  1873- '4  the  im- 
ports from  the  United  States,  chiefly  petrol enm, 
were  valued  at  $800,000,  and  tbe  exports  to  the 
United  States,  including  opium,  figs,  liqnorice 
root,  wool,  and  rags,  st  12,284,344. — Smyrna 
was  prvbsbly  colonized  by  .£olian8  from  Cyme, 


but  early  fell  into  the  hands  of  the  Oolopbo- 
nians,  and  in  the  7th  centnry  B.  0.  formed  the 
ISth  city  of  the  Ionian  league.  According  to 
Strabo,  it  was  destroyed  by  Sadyattes  of  Lydia 
about  627,  and  remsined  in  ruins  for  several 
centuries.  It  was  rebuilt  and  enlarged  by  An- 
tigonns  and  Lyumachns,  successors  of  Alex- 
onder  the  Great,  and  became  one  of  the  first 
cities  of  that  era.  One  of  the  seven  churches 
mentioned  in  the  book  of  Revelation  was  at 
Smyrna,  and  Polycarp  was  its  first  bishop. 
The  town  was  destroyed  by  on  earthquake  m 
A.  D.  178.  and  rebuilt  by  Marcus  Anrelius.  It 
afterward  had  many  changes  of  fortune;  and 
being  occupied  by  a  Seljuk  chieftain  about  the 
endof  the  11th  centnry,  it  was  nearly  destroyed 
by  the  Byzantine  fleet.  It  was  again  rebuilt, 
and  subsequently  the  Genoese  held  it  for  a 
long  period.  In  the  latter  part  of  the  I4th 
centnry  it  was  taken  by  the  Turks,  in  whoee 
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1  it  ultiraately  remained,  after  being 

captared  in  1402  by  Tamerlane.     Among  ita 
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maov  Galamities  in  modem  times 
oonflagration  of  1&41  and  the  earthquake  of 
1846.  In  Jaly,  1858,  Martin  Eoszta  was  de- 
livered here  from  tlie  hands  of  the  Austrians 
by  Gapt  Ingntham. — t5ee  Solierzer's  La  pro- 
tinea  at  Smyme  (1B76). 

8HTTH,  a  S.  W,  connty  of  Virginia,  bounded 
B.  E.  by  the  Iron  moantain  range  and  drained 
by  the  head  streams  of  Holston  river;  area, 
about  600  sq.  m. ;  pop.  in  ISTO,  8,8B8,  of  whom 
1,844  were  colored.  The  surface  is  an  ele- 
vated valley  between  the  Iron  monntain  range 
and  Walker's  mountain;  the  soil  is  very  fer- 
tile. Limestone,  gypsum,  and  salt  ore  found. 
It  is  traversed  by  the  Atlantic,  Mississippi,  and 
Ohio  railroad.  The  ohief  productions  in  1S70 
were  44,981  bnshels  of  wheat,  0S,829  of  Indian 
com,  66,828  of  oats,  8,33T  tons  of  hay,  1,575 
lbs.  of  tobacco,  10,514  of  wool,  64,910  of  but- 
ter, 26,820  of  cbeese,  3,113  of  flai,  and  9,837 
of  honey.  There  were  1,695  horses,  1,846 
milcb  cows,  8,198  other  cattle,  4,553  sheep, 
and  4,059  swine.     Capital,  Marion. 

SHTTH,  niHas,  an  American  clergyman, 
bom  in  Belfast,  Ireland,  June  14,  1808,  died 
in  Charleston,  8.  C,  Aag.  20,  1878.  He  was 
edaoated  in  Belfast  and  London,  and  in  1330 
entered  the  theological  seminary  at  Princeton, 
N.  J.  From  1882  till  his  death  he  was  pastor 
of  the  second  Presbyterian  chnrch  in  Oharlea- 
tou,  S.  0.  Among  the  numerous  works  of  Dr. 
Smyth  are :  "  LectDres  on  the  Prelatical  Doc- 
trine of  Apostolic  Succession  "  (Boston,  184t) ; 
"  The  Ecclesiastical  Catechism  "  (1841) ;  "  Ec- 
clasiastioal  Repnblioanism "  (1848);  "Presby- 
tery and  not  Prelacy  the  Scriptural  and  Primi- 
tive Polity  "  (1848) ;  "  Calvin  Defended  "  {Phil- 
adelphia, 1844);  "The  Rite  of  Confirmation" 
(184B);  "The  Name,  Nature,  and  Functions 
of  Ruling  Elders"  (1946);  "The  History, 
Character,  and  Results  of  the  Westminster 
Assembly  of  Divines"  (New  York,  1847); 
"The  Unity  of  the  Human  Races  proved  to  be 
the  Doctrine  of  Scripture,  Reason,  and  Sci- 
ence "  (1850) ;  "  Nature  and  Claims  of  Young 
Men's  Christian  Associations "  (Philadelphia, 
1837);  "Faith  the  Principle  of  Missions" 
(1857);  "The  Well  in  the  Valley"  (1867);  and 
"Obedience  the  Life  of  Missions"  (1860). 

SMTTH.  L  WiUua  Hbut,  a  British  nnv.il 
officer,  bom  in  Westminster,  Jan.  21,  1788, 
died  near  Aylesbury,  Sept  9,  1866.  He  en- 
tered the  navy  in  1805,  and  rendered  impor- 
tant aid  in  the  defence  of  Cadiz  in  1810.  He 
became  lieutenant  in  1813,  and  soon  sfterward 
was  appointed  to  a  command  in  the  flotilla 
under  Sir  Robert  Hall  detailed  for  the  defence 
of  Sicily.  By  order  of  the  lords  of  the  ad- 
miralty he  made  an  elaborate  survey  of  Sicily 
and  the  adjacent  islands,  which  occupied  him 
for  several  years,  and  resulted  in  the  publica- 
tion by  the  admiralty  of  an  atlas  of  Sicily.  As 
an  accompaniment  to  this,  be  published  a  "  Me- 
moir descriptive  of  the  ReaooroeH,  Inhabitants, 
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and  Hydrography  of  Sidly  and  its  laUada, 
interspersed  with  Antiquarian  and  other  No- 
tioes'*  (4to,  1824).  Be  afterword  completed 
the  snrvey  of  the  shores  of  the  Adriatic,  and 
was  employed  in  1828  and  1824  in  B  snrvey  of 
the  ooasts  of  Sardinia,  and  published  a  "  Sketch 
of  the  present  State  of  the  Island  of  Sardinia  " 
(8vo,  1828).  He  attained  the  rank  of  post 
captain  in  February,  1824,  and  settled  soon 
after  at  Bedford,  where  he  built  a  small  ob- 
servatory, and  in  1B44  published  a  "  Cycle  of 
Celestial  Objects,  for  the  use  of  Naval,  Mili- 
tary, and  Private  Astronomers  "  (2  vols.  8vo). 
In  1858  he  attained  the  rank  of  rear  admiral, 
and  in  186T  he  was  appointed  hydrographer 
to  the  admiralty.  His  most  valuable  work  is 
entitled  "  The  Mediterranean,  a  Memoir,  Physi- 
cal, Historical,  and  Nautical"  (8vo,  1864J,  in 
which  ho  gives  in  systematic  and  condensed 
form  the  results  of  his  nnmerons  surveys  and 
observations  on  the  physical  ge<^aphy  of  that 
sea.  He  also  wrote  "Sidereal  Chromatics" 
(1864),  and  "  The  Sailor's  Word  Book  "  (1867). 
n.  Ckuki  Planl,  son  of  the  preceding,  has  heM 
the  post  of  astronomer  royal  for  Scotland. 
In  1856  he  transported  a  large  collection  of 
meteorolo^oal,  magnetioal,  and  astronomical 
instruments  to  the  peak  of  TeneriSe,  where  he 
selected  two  stationa,  one  8,640,  and  the  other 
10,700  ft.  above  the  sea,  and  obtained  impor- 
tant results  detailed  in  his  "TeneriSe,  an  As- 
tronomer's Experiment "  (London,  1668).  He 
has  since  written  "Three  Cities  in  Bus^a" 
(1862) ;  "  Our  Inheritance  in  the  Great  Pyro- 
mid"(1864;  newed.,  18T4);  "LifeaadWork 
at  the  Great  Pyramid"  (1867);  "Da  the  An- 
tiquity of  Intellectual  Mnn,  from  a  Pracdoal 
and  Astronomical  Point  of  View  "  (1868) ;  and 
"Eqnal  Surface  Projection  for  Maps  of  the 
World"  (1871).  He  maintains  that  the  pyra- 
mids are  memorials  of  a  system  of  weights 
and  measures  intended  to  be  perpetual. 

BNIIL,  the  common  name  of  the  helieida.  a 
large  family  of  gasteropod  mollusta,  terrestrial 
ana  ur-breathing.  The  number  known  is  now 
so  large  that  the  treatment  of  the  subfamilies 
and  genera  wonld  require  a  volume.  BesCrict- 
ing  tiie  name  helieida  to  such  as  have  a  well 
developed  external  spiral  shell,  the  snuls  may 
be  characterized  as  animals  breathing  air  by 
means  of  branchial  vessels  spread  like  a  net- 
work over  the  internal  walls  of  a  cavity  in  the 
anterior  part  of  the  body,  covered  by  the  shell, 
and  communicating  with  the  atmosphere  by  a 
small  valvolar  opening  on  the  right  side ;  they 
have  four  retractile  tentacles,  the  npper  two 
the  largest  and  having  eyes  at  the  apex ;  there 
is  a  dentated  homy  jaw  on  the  upper  lip. 
which  is  opposed  by  the  tongue;  the  gullvt 
is  wide,  with  large  white  salivary  glands  on 
its  sides,  and  the  liver  is  well  developed;  the 
whole  body  b  very  glutinous;  the  locomotion 
is  slow,  by  means  of  the  ventral  foot ;  they 
are  hermaphrodite,  with  reciprocal  impregna- 
tion. The  shells  are  always  external,  vary 
much  in  form,  and  contain  the  entire  animal ; 
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thej  have  no  opercnlam,  the  opening  dnring 
IiibematiuQ  being  closed  bj  b  seoretion  from 
the  mantle,  which  hardens  into  what  is  called 
the  epiphragm ;  the  shell  is  generallj  tnmed 
from  left  to  right,  the  free  edge  to  the  right, 
bat  they  are  often  reversed ;  the  newly  hatched 
Tonng  resemble  their  parents,  and  have  a  shell 
of  one  whorl  and  a  half.  They  are  sensitive 
to  cold,  and  like  moist  places;  the  sense  of 
touch  is  acute,  especially  in  the  tentacles,  and 
they  appear  to  have  a  sense  of  smell ;  they  are 
coctamsl,  and  feed  principally  on  plants,  though 
sometimes  devonring  each  other.  The  repro- 
ductive season  is  toward  the  end  of  spring; 
the  eggs,  to  the  nnmber  of  80  to  100,  are  de- 
posited in  moist  places,  in  natnral  or  artificial 
fiolefl;  the  yonog  come  ont  in  20  to  80  days. 
Bnuls  are  distributed  very  widely,  from  the 
northern  limit  of  trees  to  Tierra  del  Fuego, 
from  the  hot  and  moist  plains  to  a  height  of 
11,000  ft.  on  monntains;  some  ore  cosmopo- 
lite, ranging  wherever  their  food  is  found,  and 
Others  are  restricted  witliin  narrow  limits. 
About  1,600  species  have  been  described,  some 
of  which  from  their  voracity  are  very  injurlouB 
to  vegetation,  and  some  useful  to  man  ns  food; 
they  are  very  tenacioas  of  life,  and  able  to  re- 
sist lung  dronghts.  A  specimen  of  the  desert 
■nail  of  Egypt  {helix  diterUmm),  which  re- 
mained dormant  in  the  British  ranseam  fonr 
years,  afterward  lived  in  the  possession  of  one 
of  the  curators  more  than  two  years. — The 
genns  helix  (Lem.)  is  tlie  type  of  the  family. 
The  Roman  or  vineyard  snail  (^ff.  pomatia, 
Linn.)  is  a  large  speties,  reddish  brown  with 
paler  bonds;  these  snails  were  nsed  as  food  by 
the  ancient  Romans,  who  reared  them  in  parks, 
and  fattened  them  on  cooked  meat  and  flonr, 
obtaining  them  hoTa  the  islands  of  the  Medi- 
terranean; they  are  still  eaten  in  many  coun- 
tries of  Europe,  especially  by  Roman  Catholics 
daring  Lent,  being  considered  as  fish ;  great 
numbers  are  eaten  in  France;  they  are  also 
recommended  as  an  ingredient  in  soups  for  con- 
■nmptive  persons.  Tne  reproductive  internal 
orffans,  in  the  apex  of  the  shell,  consist  of  many 
paralld  cjDca,  each  of  which  has  an  e:[tema1 
layer  producing  eggs,  and  an  internal  sac  pro- 
dncinfr  semen ;  the  apparatus  is  very  complex. 
The  H.  atperta  (Linn.),  or  common  garden 
■nail,  originally  from  Europe,  bnt  now  natu- 
ralized in  most  parts  of  the  globe,  is  also  used 
as  food,  when  boiled  in  milk,  for  consumptives. 
These  species  when  abundant  are  very  destmc- 
tive,  laying  waste  whole  gardens  in  a  single 
night,  Edways  attacking  the  tenderest  and  most 
succulent  plants ;  besides  their  natural  ene- 
mies, mammals  and  birds,  great  numbers  are 
killed  by  fires,  inundations,  sadden  changes  of 
temperatare,  felling  of  forests,  cultivation  of 
the  land,  and  by  hogs  and  poultry  following 
the  plough ;  the  remedies  for  their  depreda- 
tions are  the  same  as  for  the  slugs.  The  largest 
of  the  American  snuls  is  the  ff.  albolabru 
(Say),  of  a  yellowish  horn  color,  with  white, 
bnuMily  redeoted  lip;  the  shell  has  five  or  six 
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vrhorls,  willi  minute  revolving  lines  and  the 
nmbthcuB  closed;  in  October  they  cease  feed- 


Anxirtinii  Bnail  (HtUi  ilboUbrii). 

month  upward.  For  details  on  the  American 
species,  see  Dr.  A.  Binney's  "Terrestrial  Air- 
breathing  Mollnaks  of  the  Cnitod  States"  (3 
vols.,  Boston,  ISCl,  and  vol.  iv.,  a  continuation 
by  G.  W.  Binney,  Boston,  1869). 

fflllKE.     Bee  Hbbpekt. 

SNAKE  USD.    See  Dartbb. 

HIIKE  UVIS  (also  called  Lewis  fork  or 
river,  Baptin  river,  and  Shoshone  river),  a 
tributary  of  the  Columbia,  rising  in  the  Rocky 
monntains  in  N.  W.  Wyoming,  near  the  sources 
of  the  Yellowstone  and  Madison  rivers,  at  on 
elevation  of  about  8,000  ft.  above  the  see, 
about  lat.  44°  N.,  Ion.  110°  80'  W.  It  flows 
N.  W.  to  the  jancUon  of  Lewis  fork,  the  oat- 
let  of  Shoshone  and  Lewis  lakes ;  then  S.,  ex- 
panding in  its  course  into  Jackson  lake,  and 
again  N,  W,  to  the  junction  of  Henry's  fork  (a 
total  coarse  of  nearly  200  m.)  in  Idaho,  about 
lat.  48°  16',  Ion.  lia".  Henry's  fork  rises  in 
Henry  lake  (8,448  ft.  above  the  sea,  about  lat. 
44°  80',  Ion.  1  n"  80')  in  E.  Idaho,  on  the  border 
of  Montana,  near  the  head  waters  of  JeSerson 
river,  and  has  a  S.  course.  From  the  junction 
the  Snake  describes  a  curve  of  more  than  SfiO 
m.  through  S.  Idaho,  flowing  S.  W.  and  then 
N.  W.,  and  strikes  the  Oregon  border  in  about 
lat  44°  40';  it  then  flow*  N.  about  200  m., 
separating  Idaho  from  Oregon  and  TVashington 
territory,  when  in  about  Tat.  46°  80'  it  turns 
W.  into  Washington,  and  after  a  further  course 
of  abont  160  m.  falls  into  the  Columbia  about 
80  m.  above  the  Oregon  boandair,  about  lat. 
48°  16',  Ion.  119°.  Its  total  length  is  upward 
of  900  m.  Steamers  ascend  to  Lewiston  on 
the  Idaho  border;  navigation  is  then  impeded 
for  more  than  100  m.  by  shallows  and  rapids, 
above  which  the  river  is  again  navigable  for 
150  or  200  m.  In  its  course  through  S.  Idaho, 
the  Snake  flows  through  a  vast  caOon,  vary- 
ing in  depth  from  100  to  1,000  ft. ;  many  of 
its  tributaries  sink,  and,  passing  under  the 
strata  of  lava,  fall  from  the  sides  of  the  canon 
into  the  mun  stream ;  and  here  ocoar  the 
American,  Shoshone,  and  Salmon  falls,  for  an 
acGonnt  of  which  see  Idaho,  vol.  ii.,  p.  167. 
Its  chief  tributaries  on  the  right  bank  are  the 
Malade  from  the  north;  the  Bois£,  Fayette. 
Weiser,  Salmon,  and  Clearwater  (which  enters 
at  the  point  where  the  Snake  leaves  the  Idaho 
boundary)  from  the  east;  sod  the  Falouse  (in 
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WashiiigtOD)  from  the  north.  On  the  left 
bank  it  receives  among  others  the  Blackfoot, 
Port  Naof,  Bannack,  Batt,  Goose,  Salmon,  and 
Bmneau,   in    Id:iho ;    the   Owjhee,   Malhenr, 

Burnt,  and  Powder,  in  Oregon ;  and  the  Urasde 
Konde,  JQst  within  Washington  territory. 
aiAKEROOT,  a  oommon  name,  nsnallj  with  a 

firefir,  for  several  plants  which  are  botanical- 
j  very  distinct,  applied  to  them  because  they 
were  supposed,  especially  by  the  Indians,  to  bo 
efficacioas  agabist  the  poisonons  bites  of  ser- 
pents. 1.  Seneca  snakeroot  (officinal  aa  sene- 
ga) is  polygala  tenega.  The  genus  polygala 
(Qreek  nokbt,  much,  and  yiTji,  milk,  as  some 
species  were  formerly  supposed  to  increase  the 
secretion  of  tnilk)  has  about  200  spedes,  widely 
distribnted,  about  25  of  which  belong  to  this 
country,  and  a  few  showy  exotics  are  grown 
KB  greenhouse  plants.    The  flowers  have  the 

?eneral  appearance  of  those  of  the  Itguminotm^ 
nt  their  stmcture  is  quit«  difCerent  and  is  dif- 


Staco  Smkaroat  (Palyg«l*  Bsosga).    Pirl  of  R<wt  oT 

fionlt  to  describe;  two  of  the  five  sepals  are 
colored  and  petal-like,  while  the  three  proper 
petals  are  united,  the  middle  one  keeled-shaped 
and  often  bearing  a  crest ;  the  ail  or  eight  sta- 
mens are  united  by  their  filaments  in  two  seta, 
the  anthers  one-celled  and  opening  by  a  hole 
at  the  top;  pod  small  and  two-seeded.  Poly- 
gala polj/gama  and  P.  paueiflora,  both  pretty 
native  species,  produce,  besides  ordinary  flow- 
ers, nnmerons  fertile  fiovrers  on  short  ander- 
gronnd  mnners,  P.  lenega,  the  thick,  hard, 
and  knotted  rootstocks  of  which  are  the  seneca 
snakeroot  of  the  shops,  is  found  from  New 
England  southward  and  westward;  the  stems 
are  abont  a  foot  high;  leaves  lanceolate,  and 
the  white  flowers  in  close  terminal  spikes.  The 
dried  root  has  a  piecnliar  odor  and  an  acrid 
taste  when  chewed;  it  contains  a  principle 
called  senegine,  probably  the  same  that  has 
been  o^ed  polygalio  acid,  and  closely  allied  to 
saponine.    The  drug  was  first  introduced  into 


Europe  at  the  Seneca  rattlesnake  root  abont 
17S4,and  in  1749  Li  nntens  wrote  a  dissertation 
npon  the  drug.  It  is  a  stimulant  expectorant, 
and  in  large  doses  emetic  and  diaphoretic; 
it  is  chiefly  used 
in  the  compound 
sirnp  of  squills, 
or  hive  sirup.  2. 
Virginia  snake- 
root, as  found  in 
the  shops,  is  the 
root  of  arutolo- 
cKia  terptjitaria 
and  its  varieties. 
The  genna  arit- 
toloehia  is  apet- 
alons,  and  com- 
prises low  herbs 
and  climbing 
vines;  the  tubu- 
lar oalyz  is  often 
curiously  bent 
and  inflated,  and 
insomeof  tJiehot- 
hoAse  exotic  spe- 
cies presents  some 

of  the  strangest  viistso  en»u«»t  (Aristota<u> 
forms  to  be  found  Mrpaniirt*). 

among      flowers. 

The  best  known  species  is  A.  tipho,  which, 
under  the  name  of  Dutehman's  pipe  (from  the 
shape  of  the  flowers),  is  often  cultivated  as  a 
vine  for  verandas.  The  medicinal  species  has 
a  weak  stem  abont  a  foot  high,  usually  heart- 
shaped  leaves,  and  a  few  inconspicnous  flowers 
close  to  the  root,  the  calyx  tube  being  cnrved 
like  the  letter  S.  It  is  most  abundant  in  the 
middle  states  and  sonthward,  hut  like  most 
medicinal  plants  has  become  rare  in  the  older 
states.  The  dried  root,  when  bmised,  has  a 
marked  odor  and  taste,  which  have  been  com- 
pared to  camphor,  valerian,  and  turpentine 
combined ;  it  oontuns  an  essential  oil  and  a 
resin.  Virginia  snakeroot  had  a  high  reputa- 
tion with  the  Indians  as  a  cure  for  snake  bites, 
and  was  early  introduced  into  England  as  a 
remedy  for  the  bite  of  reptiles  and  rabid  dogs, 
and  was  ofllcinal  in  the  London  Phamiacopceia 
of  1660.  It  is  now  used  only  as  a  stimnlant 
tonic  and  diaphoretic,  and  has  been  employed 
in  the  treatment  of  intermittent  fevers.  8. 
Canada  snakeroot,  also  called  wild  and  Indian 
ginger,  is  a*arum  Canadente.  The  genns  om- 
nitn,  with  the  preceding  one,  belongs  tc  the 
family  of  arittolochiacea,  and  consists  of  low 
stemloss  herbs,  from  the  creeping  rootstocks 
of  which  rise  usually  one  or  two  heart-shaped 
leaves  on  long  petioles,  and  a  short-pedunoled 
flower,  which  appears  in  early  spring;  the 
regular  calyx  has  three  eqaal  lobes,  brownish 
purple,  enclosing  12  stamens  and  the  large  pia- 
tils.  A.  Canaden$4  has  broadly  heart-kidney- 
shaped  deciduous  leaves,  in  pairs,  with  the 
flower  between  them.  The  dried  rootstock  is 
in  contorted  pieces  about  the  size  of  a  quill, 
with  an  odor  and  a  taste  somewhat  between 
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tbose  of  ganger  end  cardamomB ;  it  containB  &a 
esMntial  oil;  it  is  an  orom&tic  stimulant,  and 
is  Boraetimes  used  to  modify  the  action  of  other 
medicines;  in  domestic  practice  a  tincture  is 
nsed  in  oolio,  and  in  some  parts  of  the  coontrj 
it  is  made  to  serve  the  purpose  of  ginger  in 
cookery;  it  is  one  of  tlie  things  chewed  to 
conceal  a  bad  breath.  Two  evergreen  s|jecieB 
are  found  from  Virginia  southward;  A.  Vir- 
ginicum,  with  snuill  ronud-hcart-ehaped,  and 
^.  ar\folium,  vitb  large  halberd-shaped  leaves; 
both  possess  similar  aromatic  rootatocks,  and 
the  leaves  of  all  three,  when  dried,  powdered, 
and  nsed  as  snnff,  are  said  to  have  similar 
properties  with  the  foreign  A.  Evropwum,  or 
asurabacca,  in  producing  sneezing  and  acopioua 
flow  of  mnctts  from  the  nose. — Black  snake- 
root  is  mnieula  Canadentit  and  S.  Marilan- 
dica.  Button  anakeroot  is  eryjigiam  yucaitfo- 
Hum  ;  the  saipe  name  is  also  given  to  some 


ipeuee  of  liatri*.  White  snakeroot  is  tvpato- 
riumajferatoidet.    Snakehead  iaehtlona  gbibra. 

HUB,  a  family  of  American  Indians.  See 
Sbd«bohu. 

HlPrna  ITWIIE  (ehelydra  Mrpmtijut, 
Schweig. ;  genus  e/ielimvra,  Fleming),  an 
American  speciea  of  fresh-water  chelonians, 
chancteriied  by  a  large  head,  with  both  jaws 
strongly  hooka!  and  two  barbels  nnder  the 
chin,  short  and  pointed  snout,  the  nostrils 
near  together,  and  the  eyes  large,  prominent, 
and  for  forward;  the  sternum  is  small,  cru- 
ciform, immovable,  and  covered  with  twelve 
plates  and  three  supplemental  ones;  the  cara- 
pace oblong,  depressed,  more  or  lees  tricari- 
nated,  deeply  notched  behind  with  three  points 
OD  each  Bide  of  the  central  noteh ;  the  neck 
long  and  thick,  with  a  warty  skin ;  tail  very 
long,  surmounted  by  a  scaly  or  tuberculated 
creet;  the  anterior  limbs  with  five  nails,  the 
posterior  with  fonr;  the  skin  of  the  limbs 
above  and  below  scaly.    The  head  may  be  in 


great  part  retracted  within  the  shell,  whence 
it  can  be  very  suddenly  extended  by  the  long 
and  extensile  neck,  but  the  limbs  and  feet  are 
mostly  eiposed.    The  shell  is  dusky  above, 


Bupping  TnrUfl  (Cliel)dM  (filNinltM). 

and  the  lower  parts  yellowish ;  it  attains  a 
length  of  more  than  i  ft.  and  a  weight  of  CO 
lbs. ;  it  prefers  alnggieh  and  deep  water  in 
ponds  or  river*,  keeping  principally  at  the  bot- 
tom ;  it  is  very  voracious,  and  f^s  on  fish, 
reptiles,  and  such  aquatic  birds  as  come  within 
its  reach,  especially  yonng  ducks  and  goslings 
and  wounded  birds;  it  has  been  known  to  at- 
tack man,  and  is  not  unfrequently  caught  with 
books;  its  flesh  is  much  esteemed  for  soups, 
though  in  the  old  animals  it  has  a  musky  odor. 
It  goes  far  from  water  to  deposit  its  eggs; 
though  an  excellent  swimmer,  it  is  awkward 
on  land,  walking  slowly,  with  the  head,  neck, 
and  tail  extended,  raised  on  the  legs  like  an 
alligator,  whence  it  is  called  by  the  negroes 
alligator  cooter;  it  is  very  savage  if  attacked, 
rainng  itself  with  such  quickness  on  its  legs  as 
to  elevate  the  whole  body  from  the  ground  and 
enable  It  to  make  considerable  hops,  snapping 
with  great  ferocity  and  quickness  at  any  object 
coming  within  reach  of  its  long  neck;  its  bite 
is  severe  and  tenacious.  It  is  distributed  from 
Maine  to  Georgia,  and  westward  to  the  Hissis- 
slppi,  being  replaced  further  west  by  the  C. 
Tjtmmineiii  (Troost;  genus  ffj/poehelyt,  Ag.), 
characterized  by  a  larger  triangular  head, 
rougher  shell,  and  neck  and  limbs  covered 
with  spiny  warts.  In  the  northern  states  it 
lays  its  eggs,  20  to  40,  between  June  10  and 
26,  generally  in  the  forenoon,  and  in  captiv- 
ity a  month  later;  it  excavates  a  hole  at  first 
directly  down  and  then  laterally,  so  that  the 
widest  part,  where  the  nest  is,  is  on  one  ude ; 
sometimes  several  holes  are  dug,  before  one  is 
found  to  suit;  the  females  lose  their  shyneEs 
at  this  time,  and  smooth  the  earth  over  with 
care  after  the  eggs  are  deposited. — In  some 
parts  of  the  country,  the  soft-shelled  turtles 
(trionyeidii)  are  called  snapping  turtles.  The 
eggs  in  these  species  are  nearly  globular,  about 
an  inch  in  diameter,  white,  and  with  hard  shells. 
SNEEZING)  a  modification  of  the  ordinary 
respiratory  movements,  accompanied  by  a  vio- 
lent expiratory  effort,  sending  forth  a  blast  of 
air  from  the  lungs  intended  to  expel  some  irri- 
tating substance  from  the  nasal  air  passafits. 
It  differs  from  coughing  in  the  communication 
between  the  larynx  and  mouth  being  partly  or 
wholly  cut  off  by  the  drawing  together  of  the 
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rides  of  the  soft  pnlato  over  tbe  boek  of  the 
toDgae,  BO  that  the  blast  of  air,  bj  &  convul- 
sive moTement,  passes  through  the  nose  with 
more  or  less  noise  instead  of  throogb  tbe 
mooth.  It  may  be  excited  b;  acrid  vapors, 
irritating  liquid  or  solids,  diseased  secretions, 
or  the  sunple  entrance  of  air  when  the  Schnei- 
darian  membrane  is  peonliarl]'  irritable. 

SXfUi,  WUeknrd,  a  Dutch  matherostidan, 
bom  in  Jjeyden  in  16B1,  died  there,  Oct  81, 
102S.  He  stadied  law,  but  devoted  himself 
principally  to  mathematics.  When  17  years 
old  he  ptiblished  an  essay  in  which  he  endear- 
ored  to  restore  a  lost  treatise  of  Apollonias. 
He  travelled  in  Germany,  and  won  the  frieod- 
sbip  and  esteem  of  Kepler.  In  1618  he  sno- 
ceoded  his  father  as  professor  in  the  URiver- 
sity  of  Leyden.  lie  was  the  first  to  make  a 
trigonometrical  measurement  of  an  are  of  a 
meridian,  and  thence  to  calcalate  the  size  of 
the  earth.  His  result  was  erroneous,  on  ac- 
count o{  the  Imperfection  of  the  instruments 
then  in  use;  but  he  himself  discovered  tbe 
errors.  He  also  discovered  the  law  of  the  re- 
fraction of  light  (see  LionT,'Tol.  s.,  p.  438), 
and  improved  tbe  methods  of  approximating 
t3  the  ratio  of  the  radiaa  to  the  circumfer' 
ence  of  tbe  circle.  His  most  important  work 
is  Eratcithenet  Batavut,  tite  de  Terrm  Ata- 
liitut  vera  QuantilaU  (Leyden,  161T). 

SHBiXHS,  Jwlah,  an  American  soldier,  bom 
In  Boston  in  1782,  died  in  Washington,  B.  C, 
Aug.  80, 18S8.  He  was  appointed  a  lieutenant 
in  &6  4th  infantry  in  1808,  became  captrin  in 
1809,  distingalBhed  himself  in  the  battle  of 
Tippecanoe  in  1811,  and  was  made  brevet  ma- 
jor for  services  at  the  battle  of  Brownstown, 
Ang.  9,  1812.  In  1814  he  was  made  inspector 
general  with  tbe  rank  of  colonel,  and  was 
prominent  In  the  affair  of  Lyon's  creek.  In 
1819  be  was  made  colonel  of  the  Sth  infantry. 
He  was  a  witness  against  Hull  at  his  trial,  and 
wrote  "Remarks  on  General  William  Hnll'e 
Memoirs  of  the  Campaign  of  the  Northwest- 
ern  Army,  1818"  (8vo,  Detroit,  1835). 

SlKnua,  HkMaa,  an  American  clergyman, 
bom  at  Fresh  Pond  (now  Glen  Cove),  Long 
Island,  N,  Y.,  Nov.  Ifi,  1768,  died  in  Pnnceton, 
Ind.,  May  30,  184fi.  In  1794  he  entered  tbe 
itinerant  ministry  of  the  Methodist  Episcopal 
church,  travelled  and  preached  for  fonr  years 
in  Oonnectioat,  Vermont,  and  Maine,  labored 
at  Charleston,  S.  C,  for  a  year  or  more,  and 
thenoe  was  ordered  to  Baltimore,  where  he 
attended  the  general  conference  in  May,  1800, 
and  took  a  prominent  part  in  favor  of  limiting 
the  episcopal  pren^ative,  a  delegated  generd 
conference  (his  plsji  for  which  was  finally 
adopted  in  1808).  and  a  preaobera'  anti-slavery 
tract  society,  and  against  the  future  admission 
of  any  slaveholder  into  the  church.  He  after- 
ward travelled  with  Bishop  Asbury  as  bis  pri- 
vate secretary.  In  1804-'6  he  was  stationed  in 
New  York,  whence  he  removed  to  his  farm  on 
Longanore,  Frederick  co.,  Md.  By  his  mar- 
riage he  became  the  holder  of  staves,  whom 
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he  emandpated  as  soon  as  the  law  would  per- 
mit (1820),  From  1B09  to  1814  he  was  again 
an  itinerant,  and  was  stationed  enocessively  in 
BallJmore,  Georgetown,  Alexandria,  and  on 
the  circuit  of  his  farm  residence.  While  in 
Georgetown  he  was  elected  chaplun  to  con- 
gress, la  1329  he  removed  to  Indiana.  He 
was  the  first  to  introdnce  camp  meetings  into 
Maryland  and  New  York.  In  1821  he  bunn 
to  write  in  favor  of  lay  representation.  The 
refusal  of  this  right  by  the  general  conference 
in  1628,  and  the  eipolsion  from  the  church  of 
many  of  its  advocates,  led  to  the  formation 
of  tbe  Methodist  Protestant  cbnrch,  in  which 
Mr.  Snethen  bore  a  prominent  part,  and  in 
connection  with  which  he  continued  to  travel 
and  preach  after  his  removal  to  the  west  till 
a  short  time  before  his  death.  He  published 
"  Lectures  on  Preaching  the  Gospel "  (1822), 
"Eaaays  on  Lay  Kepresentation "  (188G),  siid 
"Lectures  on  Biblical  Bubjjects"  (1888).  A 
volume  of  his  sermona,  edited  by  Worthin^- 
ton  Q.  Snethen,  was  published  in  1846. 

BIETDiSS.    See  Sntdebs. 

SStn,  a  group  of  wading  birds,  of  the  sub- 
family teolopaetnee.  It  is  oharaoteriEed  by  a 
long,  straight,  slender  bill,  obtnse  and  flexible, 
covered  with  a  soft,  sensitive  skin,  abundsctly 
supplied  with  nerves  toward  the  end;  the 
upper  mandible  the  longest,  somewhat  bent 
down  at  the  end^  and  grooved  on  the  aidae,  in 
which  the  nostrilsare  placed;  the  tongnelong, 
slender,  and  pointed  at  the  end,  the  cesophagui 
narrow,  and  the  stomach  very  mnscnlar;  eyes 
far  back  in  the  head ;  wings  moderate  and 
[Minted :  tail  short  and  ronnded ;  legs  short, 
feathered  lower  down  than  in  most  waders; 
hind  toe  small,  elevated,  but  reachiiw  the 
ground,  the  anterior  long  and  slender,  ana  free 
except  in  the  genus  maerorampliv*.  Snipes 
are  migratory  and  small,  going  north  to  breed; 
they  frequent  marsliy  places  and  the  margins 
of  rivers  and  ponds,  where  they  probe  the  soft 
mad  perpendicularly  with  the  biU  in  search  of 
worms,  msects,  and  larvn ;  the  nest  is  a  slight 
hoUow  on  the  gronnd,  lined  with  gross  and 
sedge,  and  the  eggs,  usually  four,  are  placed 
with  the  pointed  end  inward ;  the  yonng  are 
able  to  leave  the  nest  as  soon  as'  hatched ;  the 
flesh  is  conridered  a  great  delicacy.  Tbe 
subfamily  includes  the  genera  maervramphvi 
(Leach),  gallinago  '(I.each),  thynehaa  (Cuv.), 
teolopax  (Linn.),  and  pMlohtla  (Gray),  of 
which  tbe  last  two  will  be  noticed  nnder  Woon- 
oocK. — In  maeToramphvt  the  wings  are  long 
and  pointed,  with  the  first  and  second  quills 
eqnal;  the  tarsi  are  longer  than  the  middle  toe, 
which  is  united  U>  the  base  of  the  onter  by  a 
short  web.  The  species  are  found  in  Europe 
and  North  America,  occurring  in  large  flocks 
near  the  sea,  feeding  on  small  mollusks,  worms, 
and  insects;  they  fly  rapidly  and  irregularly 
with  a  qoivering  whistle.  The  gray  or  red- 
breasted  snipe  {M.  f/ruent,  Leach)  is  abont  10 
in.  long  and  18  in.  in  alar  extent,  the  bill  S^  in., 
and  weighs  8^  ox. ;  the  prevailing  colors  above 
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an  dark  sshj,  pole  reddish,  and  black,  with 
romp  and  npper  tail  coverta  white;  under 
parts  pate  ferra^nons,  with  apota  and  banda 
of  browniak  black ;  the  qoilla  brownlah  black, 


the  shaft  of  the  first  primiiry  whit« ;  the 
JODDK  ar«  dnl]  white  Itelow,  marked  with  ashy ; 
the  pTiiinag«  is  more  gray  in  winter,  and  more 
red  ia  sommer.  It  occara  over  temperate 
Korth  America,  in  large  fiocks,  oocasionallf 
(wing  iDland  in  antnmn  on  the  retam  from 
the  north,  where  it  goes  to  breed;  the  flight 
is  rapid  and  strong,  socompanied  hy  a  single 
mellow  "weet;"  the oall note  ia  awhiatle;  the 
6esh  ia  not  so  good  as  that  of  the  common 
American  snipe. — Id  gallinago  the  tarsns  is 
shorter  than  the  middle  toe,  and  there  is  no  web. 
The  American  or  Wilson's  snipe  (O.  WiUonii, 
Bonap.)  is  about  lOi  in.  long,  with  an  alar  ex- 
tent of  17  in.,  the  bill  2i  in.,  and  weighs  8  oz. ; 
aboTethe  feathers  are  brownish  blaok,  spotted 
and  edged  with  yellowish  brown  or  ashy  white ; 
a  black  line  from  base  of  bill  over  top  of  head ; 


Cmunon  Eoniwui  Bnlpe  (Oalhuwo  medli). 

throat  and  neck  before  reddish  ashv,  under 
parts  white,  aoills  and  tail  like  back,  the  latter 
widely  tipped  with  bright  rnfona,  with  a  nar- 
row sDbtenninal  black  band.    It  occars  over 


temperate  North  America,  going  In  sammer  as 
far  as  Nova  Scotia,  where  it  breeds  in  June  in 
the  elevated  moss-covered  marshes;  the  eggs 
are  yellowish  olire,  spotted  with  brown ;  they 
return  to  the  south  in  October,  and  are  very 
fond  of  the  rice  fields ;  they  rarely  visit  the  sea- 
shore, and  never  the  interior  of  woods;  the 
cry  resembles  the  syllables  "wau-aik."  They 
are  fond  of  leeches  and  other  food  not  gen- 
erally coveted  hy  man,  though  most  epicnres, 
ignorant  of  this,  are  in  the  habit  of  cooking  and 
eating  them,  contents  of  intestines  included. 
The  great  or  double  snipe  of  Europe  (tf.  major, 
Bteph.)  is  11  or  12  in.  long,  varied  vith  black 
and  bright  reddish  above,  the  red  arranged 
longitudinally,  and  whitish  red  below ;  the 
shaft  of  the  first  qnill  is  whitish ;  it  inhabits 
N.  Enrope.  The  common  snipe  of  Europe  (0. 
media,  Steph.)  is  10  or  11  in,  long,  with  two 
blackish  longitudinal  bands  on  the  head,  the 
neck  spotlea  with  brown  and  fawn  color,  the 
mantle  blackish  with  two  longitndinal  fawn- 
colored  bands,  the  wings  brown  waved  with 
gray,  qnill  shafts  brown,  and  lower  ports  white 
waved  with  blackish  on  the  flanks ;  it  iBies  very 
high,  with  a  shrill  cry ;  from  its  wavering 
flight  it  ia  generally  difficult  to  shoot ;  its  fleeh 
is  ilelicious.^In  rhynehaa  the  bill  is  shorter 
and  more  curved,  the  first  three  qnills  equal 
and  longest,  the  tertials  aa  long  as  the  qnille, 
and  the  tail  very  chort ;  the  species  are  adorned 
with  bright  yellow  ocellated  spots  on  the  qnills 
and  tail;  they  occur  at  the  Cape  of  QoodHope, 
in  the  East  Indies,  and  Australia.  The  Cape 
snipe  (/*.  Caipentii,  Cuv.)  ia  10  in.  long,  varie- 
gated with  black  and  cinereous;  around  the 
eye,  a  little  way  down  the  neck,  pectoral  band, 
and  abdomen,  white. 

HNOBOHIBH,  a  N.  W.  county  of  Washington 
territory,  bordering  W.  on  Puget  sound  and 
E.  on  the  Cascade  mountains,  and  drained  by 
several  streams;  area,  1,600  sq,  m,;  pop.  in 
1870,  G99.  EitGDsive  forests  skirt  the  atreams. 
and  lumber  is  the  chief  aource  of  wealth.  Coal 
is  fonnd  in  various  placea.  Along  the  sound 
are  extensive  cranberry  marshes,  and  in  the 
interior  large  tracts  adsfited  to  agriculture. 
The  chief  prodnctioDsin  18T0  were  1,280  bush- 
eta  of  oats,  ],41S  of  barley,  11,680  of  potatoes, 
and  807  tons  of  hay.  The  valne  of  live  stock 
was  tSG,806.     Capital,  finuhomish  City. 

SNOKSI  BTHBLISOK,  or  Estrre  EtnhiHii,  on 
Icelandic  historian,  born  on  the  ahores  of 
Hvanimsfiord,  a  bay  on  the  W.  coaat  of  Ice- 
land, in  1178,  murdered  at  Reykholt,  Sept.  22, 
1241.  He  was  of  diatinguiahed  family,  wss 
carefully  educated,  and  became  proficient  in 
Oreek  end  Latin.  Though  oridnally  poor,  be 
became  by  marriage  the  wealthiest  men  in 
Iceland ;  and  his  legal  attainments,  bravery, 
and  eloquence  obtained  for  him  the  highest  po- 
sitions in  the  tield  and  in  the  altking  or  legis- 
lature. His  residence  was  a  fortified  strong- 
hold, and  he  appeared  in  the  national  assembly 
with  a  retinue  of  hundreds  of  armed  follow- 
ers.    Traces  of  his  sumptnons  abode  at  Reyk- 


byCoogle 


134  8N 

holt  Btjll  exhibit  stone  strnotorea  of  finished 
elegance  for  bot  baths,  snpplied  from  boiling 
springs  tbrongh  an  aqueduct  of  hewn  stone 
600  ft.  in  length.  On  being  elected  to  the 
chief  magi»trac;,  he  gave  proof  of  great  jadi- 
cial  learning.  In  1318  he  produced  an  oae  to 
a  Norwegian  warrior,  which 
was  requited  bj  liberal  pres-  ~ 
onta.  This  poem  was  fol- 
lowed bj  others,  one  of  them 
composed  in  honor  of  the 
king  of  Norwaj,  Haoo  V. 
On  a  visit  to  Norwajr  he  was 
made  an  honorary  marshal 
of  the  court,  and  upon  re-  »"■  '■ 

embarking  for  Iceland  was 
loaded  with  rich  presents.    Faction  and  disor- 
der preTSiled  throughout  Iceland,  aod  the  king 
of   Norway  seized  the  moment  to  advance 
his  designs  for  the  subjngatioo  of  the  island. 
Snorri  became  involved  in  domestic  fends,  and 
in  128T  appeared  in  Norway  as  a  fagitive.  The 
king  created  him  a  jarl,  but  soon  became  hot- 
tile  to  him,  and  Snorri  retamed  to  Iceland. 
Emissaries    were    employed 
to  seize  him  and  send  him 
in  irons  to  Norway,  but  he 
was  mardered  at  Reykholt  by 
his  son-in-law,  Gissar.    His 
most  important  worlc  is  the 
HaitMhringla,   or  "  Ohroni- 
cle  of  the  Norwegian  Kings." 
It  is  probable  that  in  this 
work  Le  made  large  use  of 
the  writings  of  Ari   Frode, 
fragments  of  whose  Scandi- 
navian histories,  composed  a 
century  earlier,  still  remain. 
The  Yonngor  Edda  also  bears 
the  name  of  Snorri  Sturls- 
Bon  alone,  bnt  it  woa  gradu-  r,a 

ally  formed  by  the  sncoessive 
additions  of  several  writers.  The  first  copy 
of  it  was  fonnd  by  Arngrim  Jonsson  in  1628. 
The  original  Icelandic  text  of  the  HHmtiring- 
la  was  first  printed  by  Peringskiold  in  IOSt, 
though  a  Danish  translation  was  onrrent  100 
years  before.  The  last  edition  is  by  SchOning 
and  others,  in  Icelandic,  Danish,  and  Latin  (6 
vols.,  aopenhagen,  1777-1836).  There  is  an 
English  translation,  "  The  Heimskringla,  or 
Chronicle  of  the  Kings  of 
Norway,"  by  Samnel  Ldng 
(8  vols.,  London,  1844). 

SNOW,  the  floccdent  white 
masses  of  crystals  in  which 
the  aqaeoos  vapor  of  the  at- 
mospliere  at  low  tempera- 
tures ia  precipitated  from  the  7ia,  8. 
.  clouds.  The  other  forms  in 
which  atmospheric  vapor  appears  are  treated 
of  nnder  Dew,  Fbost,  Hail,  and  Riis,  The 
primary  condition  necessary  to  the  formation 
of  snow  is  the  saturation  of  the  air  at  a  freez- 
ing temperatnre  with  vapor;  the  eiact  limits 
of  temperature  are  not  known,  bnt  probably 


vary  with  the  density  of  the  iur  and  the  va- 
por ;  the  surplus  vapor  is  precipitated  from 
its  inviuble  state  in  minute  crystals,  the  pri- 
mary form  of  which  is  that  of  a  rhomboid 
having  angles  of  60°  and  120°.  (See  Cbts- 
TALLOOBAPHT.)     By  far  the  la^er  part  of 


snow  falls  daring  the  night,  and  In  many  lo- 
caUties  the  maximum  f^  is  between  1  and  7 
A.  M.,  which  anggests  that  the  coaling  neoea- 
sary  to  the  prodnction  of  snow  ia  mainly  daa 
to  radiation ;  a  secondary  maximum  between 
8  and  10  A.  H.  is  explicable  aa  due  to  the 
influence  of  the  dynomto  cooling  of  riaing  cnr- 
rents.    The  complexity  of  the  forms  of  anow 


flakes  increasea  with  the  quantity  of  moisture 
in  the  air,  and  probably  with  the  variety  of 
alternations  of  temperature  to  which  they  are 
exposed.    Their  size  increases  with  the  tem- 

fieratare  and  humidity;  thos  they  are  macb 
arger  from  9  to  11  A.  M.  than  before  sun- 
rise. Little  however  is  satisfactorily  known 
on  these  points.  More  than  1,000  forms  of 
snow  crystals  have  been  observed  and  figured 


by  Scoresby,  Glaisher,  Oreen,  Stephen  Lowe, 
and  others.  A  very  beautiful  oontribntion 
to  this  subject  was  published  anonymonsly 
in  New  Tork  in  1863,  under  the  title  of 
"Cloud  Crystals,"  in  which  over  160  new 
forms  are  added  to  those  described  by  previ- 
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om  aathoTs,  and  aereral  intereB^ng  obserra- 
tioDB  are  givcD  npon  the  conditions  of  tbeir 
formation.  The  accompaiiTing  flgurea,  repre- 
Mnting  speoimens  of  the  simple  and  the  more 
complicated  forms  of  crjatab,  aie  from  Bq- 
chan^B  "  Heteorologj."  Scoreaby,  who  Srst 
studied  these  forms,  classified  them  into :  1, 
thin  plat«a  (figa.  1  to  7) ;  3,  spherical  nuclei 
stadded  with  needl«s  (fig.  S) ;  S,  three-  or  six- 
tadti  prisms  or  needles  (fig.  6) ;  4,  six-sided 
pyramidB  (fig.  10) ;  5,  prisma  terminated  b^ 
planes  (fig.  11).  The  conditions  regnlating 
the  occurrence  of  each  figure  are  probabl; 
quite  definite,  inaamaoh  as  it  is  rare  that  more 
than  three  or  foar  kinds  of  flakes  occur  at  the 
same  time.  The  high  cirms  clouds  are  prob- 
ablj  generally  formed  of  spiculte,  or  possibly 
sroiiU  flakes  of  anow,  which  when  the  clouds 
are  not  too  thick  give  rise  to  the  phenomena 
of  haloa  (see  Halo),  and  the  geometrical  ei- 
planation  of  these  latter  seems  generally  to 
reqnbe  that  the  snow  flakes  present  in  these 
doDds  should  be  principally  uf  the  simplest 
forms.  The  amount  of  snowfall  in  different 
parts  of  the  earth  is  known  with  less  acciiraoy 
than  ia  that  of  rainfall,  owing  partly  to  the 
drifting  of  the  snow,  but  especially  to  the  fact 
that  a  too  great  diversity  has  eiisted  in  the 
methods  adopted  by  the  observers  to  ascertain 
either  the  quantity  or  the  depth  of  the  snow. 
tt  is  generally  asaumed  that  ^  or  X  of  the 
depth  of  snow  measured  immediately  after 
billing  will  ^ve  the  corresponding  depth  of 
melted  snow.  Quetelet,  as  tne  mean  of  many 
observations,  says  \,  bat  for  very  dry  or  very 
wet  snow  these  fractions  are  very  uncertain. 
The  total  depth  of  snowfall  is  greatest,  other 
conditions  being  the  same,  where  the  strong 
winds  of  winter  are  laden  with  moisture;  thus 
it  Bvenwes  annnally  4  to  7  ft,  in  the  interior  of 
Uaine,  Yermont,  New  York,  and  Upper  Can- 
ada, bnt  only  S  ft.  for  the  states  in  the  same 
latitude  further  west  One  of  the  heaviest 
mowfalls  recorded  in  Amerioa  was  that  which 
continoed  from  Feb.  IQ  to  24,  1117,  when  the 
snow  remaned  0  or  6  ft.  deep  over  all  the  set- 
tled parts  of  New  England.  The  geographical 
diatribniion  of  anow  at  sea  level  is  sacn  that  in 
geoeral  in  the  eastern  parts  of  North  America 
and  Asia  it  is  rarely  seen  S.  of  lat  SO'^and  In 
western  Ama  8.  of  lat.  86°.  On  the  w.  side 
of  North  America  it  is  rarely  seen  at  the  sea 
level  on  the  immediate  coast,  but  is  qnite  com- 
mon in  the  int«rior. — Falls  of  snow  may  occur 
in  any  month  in  extreme  polar  latitudes ;  in 
New  England  and  Cansda  snow  foils  mostly 
from  November  to  March  inclndve,  but  in  the 
latitude  of  Washington,  D.  0.,  it  falls  mostly 
daring  JsuuBry  and  February.  The  average 
number  of  days  on  which  snow  falls  is,  for  Bt. 
Petersburg,  170;  Paris,  12;  Washinfrton,D.C., 
80;  Gibraltar,Oi  San  Francisco,  0;  Charleston, 
8.  C.,  1.  But  on  ascending  above  the  sea  level 
wo  soon  come  to  altitudes  such  tbat  snow  may 
fall  and  remain  on  the  ground  at  any  season ; 
the  alti^ade  at  which  accumulations  rem^ 
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throughout  tlio  year  la  called  the  limit  of  jitx- 

Eetnal  snow.  The  conditions  governing  this 
iwer  limit  were  first  studied  carefully  by  Hum- 
boldt in  his  climatology  of  Asia,  and  more  re- 
cently has  been  investigated  by  Grad  (18T3) ; 
according  to  these,  the  limit  in  question  bi.s 
a  general  apparent  connection  with  the  iso- 
therms of  B2    F,,  but  departs  therefrom  to  ai 


the  southern  than  in  the  northern  hemisphere ; 
lower  on  the  S,  than  on  the  N.  side  of  the 
Himalaya  mountains ;  lower  within  the  tropica 
than  under  the  latitudes  20°  to  86°.  From 
these  latitudes  it  diminishes,  according  to 
Grad.  to  about  8,000  ft.  in  lat.  60°  S.  and 
6S°  N. ;  but  only  in  the  high  polar  regions  ia 
the  limit  below  1,000  ft.,  it  being  hi^er  in 
Greenland  or  Spitibergen,  where  it  la  only 
the  glaciers  tliat  descend  to  sea  level.  (See 
Glaciu.) — Owing  to  the  innumerable  reflect- 
ing facets  of  the  minute  crystals  and  the  quan- 
tity of  air  canght  between  the  crystals,  a  layer 
of  snow  is  a  remarkably  perfect  nou-condaotor 
of  heat;  for  this  reason  the  covering  of  snow 
ou  the  ground  forms  an  almost  perfect  protec- 
tion to  the  plants  beneath  against  the  freezing 
that  would  otherwise  follow  the  radiation  of 
their  heat  into  the  atmosphere.  In  Ebermayer's 
"Infiuence  of  Forests"  (1ST8)  a  case  is  quoted 
(by  no  means  on  eitreme  one)  in  which  the 
temperature  of  the  air  was  — S*8°  F.,  and  tbat 
of  the  surface  ot  the  earth  beneath  the  anow  , 
-t-SB-e"  F.,  while  below  the  surface  the  earth 
was  still  warmer.  On  the  other  hand,  the  in- 
dividual crystals  ot  snow  have  probably  the 
some  large  radiating  power  as  loe  in  larger 
solid  blocks,  which  according  to  Leslie  is  86, 
that  of  lampblack  being  100.  The  consequence 
of  this  is,  that  during  the  night  very  hard 
frozen  crusts  are  formed  on  the  surface  of  the 
snow  which  baa  been  somewhat  thawed  during 
the  day ;  the  same  property,  together  with 
that  of  regelation,  explains  the  peculiar  struc- 
ture of  the  surface  snows  of  glaciers,  and 
assists  in  the  formation  of  areas  of  colder  air 
over  snow  fields  than  over  bare  land.  EqnaUy 
important  it  the  great  absorptive  power  of 
snow  for  solar  heat,  wnce  by  reason  of  it  the 
surface  of  a  layer  of  snow  is  melted  rapidly, 
and  a  large  amount  of  moisture  is  thrown 
into  the  air,  giving  rise  to  extensive  fog  and 
haze,  and  having  a  decided  influence  on  the 
development  of  storms. — Snow  flakes  in  falling 
bring  with  them  nearly  all  the  fine  dust  float- 
ing in  the  air,  leaving  the  atmosphere  extreme- 
ly pure ;  thus  in  northern  Europe  Nordens- 
kiold  has  found  freshly  fallen  anow  impreg- 
nated with  a  black  dust  of  carbon  and  ircn 
such  as  cooid  only  have  come  from  meteors; 
at  other  times  the  dust  is  such  as  could  only 
have  come  from  eruptions  of  volcanoes,  espe- 
cially those  in  Iceland. — Snow  is  occasionally 
tinged  black,  yellow,  red,  or  green,  as  was 
known  to  Pliny.  These  colors  are  due  to 
the  presence  ot  microscopic  organisms,  as  wcs 
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suspected  by  De  SanssDre  (I?60),  which  were 
described  bj  Dr.  WolUstoa  us  miaate  spher- 
ical globales  having  a  tranaparent  ooverinz 
and  divided  into  seven  or  eight  cells  tilled 
with  a  red  oily-like  liquid  ins^uble  in  water, 
Oirod-Ohantraas  (1197  and  1802)  described 
these  as  plants  under  the  name  eohoz  laeiu- 
tri*.  Baner  (1B20)  demonstrated  that  ttiey 
are  a  fungous  growth,  which  he  named  uredo 
nivalu.  Robert  Brown  concluded  them  to  be 
algsi  allied  to  the  trtmtUa  erv^nta.  Agardh 
conflrmed  the  views  aa  to  their  vegetable  na- 
ture, and  gave  them  the  title  pratoeoeeu*  per- 
meiina.  Bravais  and  Uartins,  as  members  of 
the  northern  oommisaion,  verified  the  identity 
of  red  (hitmatoeoeeu*  nivalu)  and  green  (proto- 
eoecu*  tiridit)  globules  as  being  one  and  the 
same  plants  in  different  atsges  of  growth,  the 
green  being  probably  the  riper.  The  most  re- 
cent anthority  on  this  difficult  subject  is  Kos- 
taflnskl  (18TG),  who  retains  the  generic  name 
hamaloeoeeu*,  and  has  further  confirmed  the 
identity  of  the«e  miorosoopio  algte.  Ehrenberg 
(1847)  found,  besides  vegetable  spores,  animal- 
cnles  properly  so  called,  among  which  the  most 
abundant  in  red  snow  la  that  to  which  he  gave 
the  nama  philcdina  rottola. — The  glare  of  the 
annlight  reflected  from  snow-covered  ground 
gives  rise,  unless  the  eyes  are  protected  hj 
glasses  or  goggles,  to  a  very  severe  inflamma- 
tion of  the  optic  nerve.  (See  Aiii.DR0BiB,  and 
Bund.) 

fflfOWBlU-    See  Qdbldeb  Rose. 

SNOWBBBT,  the  common  name  for  a  nativ* 
shrub,  given  on  account  of  its  large,  very  pure 
white  berries,  which  ripen  in  autumn  and  re- 
main after  the  leaves  have  fallen.  The  genua 
$ymphoTicarpn»  (Gr.  av/i^pltv,  to  bear  together, 
and  lapwdt,  fruit,  from  the  clustered  berries), 
to  which  it  helongs,  is  exclusively  North  Amer- 


Soowbsn?  (3Tiiipluirle>ri>ai  namoial). 

ican,  extending  from  British  America  to  Mexi- 
co, and  contains  abont  six  species ;  it  belongs 
to  the  boneysDckle  family,  and  differs  from  the 
honeysaokle  {Lonieara)  itself  In  having  a  regn- 


BNOW  BIRD 

lar  cotoUa  and  a  fewer-seeded  berry.  AQ  an 
small  branching  shrubs,  with  ovate  entire  (or 
sometimes  wavy-toothed),  opposite  leaves,  and 
small,  bell-shaped,  four-  to  five-lobed,  white 
□r  rose-tinted  flowers  in  short  spikes  or  dus- 
ters. The  snowberry  {3.  raeemiMwi)  is  found 
from  Vermont  westward  to  Oregon,  and  as  far 
south  as  Pennsylvania;  it  is  one  of  the  most 
common  garden  shrubs,  and  is  cultivated  for 
its  white  berries.  The  wolfherry  {8.  oa-.idea- 
talu),  growmg  from  Michigan  westward,  has 
also  white  berries.  The  Indian  currant  or 
ooralberry  (S.  vul^rit),  found  from  western 
New  York  to  Texas,  and  sometimes  cultivated, 
has  small  dark  red  berries  in  dense  cinsters. 

SNOW  BnUtj  a  well  known  member  of  the 
finch  family,  and  genus  junec  (Wagler).  With 
the  general  characters  of  the  finch  family,  the 
middle  toe  is  shorter  than  the  short  tarsus,  tbe 
outer  the  longest ;  the  wings  are  rather  short, 
and  the  t^l  sUriitly  notched ;  the  second  qoiU 
is  the  longest.  The  common  snow  bird  (J.  ky*- 
malU,  Sclater)  is  about  6i  in.  long,  and  9  m. 


Bunr  lUid  (Jnnoo  hjemalli). 

in  alar  extent ;  the  upper  parts  are  nearly  nni- 
form  dark  plumbeous,  darkest  anteriorly,  with- 
out any  red  in  the  interscapular  region ;  lower 
parts  white ;  the  eztemai  two  tail  feathers 
white,  tbe  third  white  margined  with  black. 
It  is  found  from  the  eastern  United  States  to 
the  Missouri  and  the  Black  hills  of  the  west, 
and  from  Louisiana  to  the  fur  countries.  It 
appears  in  New  England  from  die  south  early 
in  April,  while  the  gronnd  is  covered  with 
snow,  going  north  to  breed,  and  returning  south 
late  in  autumn.  They  arc  found  in  small  fami- 
lies, which  usually  keep  by  themselves,  often 
visiting  farm  yards  and  hopping  after  domestic 
poultry,  and  in  cold  weather  retiring  into  holes 
in  hay  stacks.  They  are  fond  of  grass  s«ed 
and  berries ;  the  flesh  is  delicate  and  juicy,  and 
is  often  sold  in  the  New  Orleans  market;  tb6 
spring  notes  are  agreeable.  The  nest  is  on  the 
(tTOund,  the  entrance  (rencrallr  C'inc«nled ;  the 
eggs  are  four,  three  fourths  by  five  eigUlhs  of 
an  inch,  yellowish  whitd  with  nomeroos  small 
reddish  brown  dots.  A  nearly  allied  species 
in  the  Rooky  mountains  is  tbe  J",  eanietp* 
(Baird),  having  a  reddish  spot  in  the  int«r- 
sc(^>nli>r  region  bat  not  on  the  wings.    On  tbo 
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pMJflo  ecaat  is  the  J.  Oregomu  (Bdat.),  head 
and  neck  sooty  black,  a  chestnut  patcli  on  the 
bock  and  wingH,  and  the  bellj  pore  white. 

SHOW  BUrmtL    Se«  BuNTiNO. 

HItOWKOP,  an  earlj  spring  flower,  the  name 
being  derived,  according  tu  Prior,  from  the 
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Boovdrop  (GiluUiui  nlnlk). 

Oermon  Sehneetropfin,  which  doei  not  refer 
to  a  drop  of  snow,  but,  so  far  as  the  drop  is 
concerned,  to  the  pendents  or  ear  drops  worn 
bj  ladies  in  the  IBth  and  17th  centuries.  The 
genna,  galanthia  (Or.  y6\a,  mUk,  and  dv^, 
lower),  belongs  to  the  amaryllis  family,  and 
oonrasts  of  three  or  four  Enropean  species. 
The  imaD  bnlbs  throw  np  two  or  three  nar* 
row  leaves  and  a  flattened  scape  which  bears 
(aanallj)  a  single  fragrant  flower  on  a  slender 
nodding  pedicel ;  the  perianth  has  six  separate 
divisions,  the  three  inner  tipped  with  green 
and  shorter  than  the  three  pure-white  enter 
oncfl.  The  common  snowdrop  is  O.  nicalii, 
which,  though  rerj  oomroon  in  England,  is 
svppoeed  to  be  naturalized  there;  its  leaves 
are  verj  narrow,  and  its  flower  stalk  S  to  6 
in.  high;  there  is  a  doable  variety ;  the  plant 
blooms  early,  ofl«n  appearing  in  February. 
The  Crimean  snowdrop  {Q.  plieatv*)  has  the 
Mme  general  appearance  as  the  oommon,  bat 
is  larger  in  aU  its  parts.  .The  bulbs,  which  are 
small,  should  be  planted  in  clamps,  and  bloom 
more  satisfactorily  if  left  nndiHturbed  for  sev- 
vttl  years.    (For  cnltivation,  see  Htaotnth.) 

amWBmiOir  ima,  a  name  given  to  shrubs  or 
small  trees  of  the  genus  HaUna,  on  account  of 
the  pnre  whit«  pendnlous  flowers,  which  have 
abo  suggested  the  equally  common  name  of 
nlrer-bell  tree.  Haletia  belongs  to  the  storai 
family,  and  is  a  genos  of  two  or  at  most  three 
H>eciea,  which  have  large,  veiny,  pointed,  de- 
csdaotts,  alternate  leaves  without  stipules ;  the 
flower*,  in  cluaters  or  short  racemes,  open 
just  aa  the  leaves  appear,  from  axillary  bads 
of  the  previons  year ;  the  small  calyx  is  fonr- 
tootfaed,  its  tnbe  cohering  with  the  ovary; 


petals  fonr,  united  at  the  base  or  to  the  mid- 
dle, forming  a  bell-shaped  corolla;  stamens  8 
to  16,  more  or  less  united  at  the  base;  ovary 
two-  to  four-celled,  becoming  a  large,  dry, 
bony,  two-  to  fonr-winged  fruit  with  one  to 
four  cells,  each  of  which  contains  a  cylindrical 
seed.  The  beet  known  species  is  the  fonr- 
winged  snowdrop  tree  (H.  tetrajitera),  so  called 
from  the  four  wings  to  the  fruit;  it  is  found 
from  Virginia  soathward ;  it  sometimes  reach- 
es the  height  of  51)  ft.,  but  is  more  general- 
ly much  smaller ;  the  bark  is  dark-colored, 
marked  by  light  fissures,  which  ^ve  it  a  char- 
acteristic netted  appearance ;  the  ovate-oblong 
leaves  have  glandular  petioles,  are  2  to  4  in. 
long,  and  finely  serrate ;  the  flowers  have  four- 
iobed  corollas,  nearly  an  inch  long,  with  13  to 
16  stamens  distinctly  united  below  the  middle. 
This  tree  is  quite  harAj  in  the  northern  states. 
The  two-winged  species  {H.  diptera)  is  more 
southern,  and  is  found  from  the  Carolinaa 
soathward ;  the 
larger  leaves  nro 
coarsely  serrate; 
the  flowers  are 
larger  than  in 
the     preceding. 


and    ' 


of 


fonr  nearly  dis- 
tinct petals,  and 
the  8  to  la  sta- 
mens are  near- 
ly distinct;  the 
fruit,  which  is 
abont  an  inch 
long,  has  only 
two  wings;  the 
tree  does  not 
grow  so  large  aa 
the  other.  This 
spedes  is  quite 
rare  and  difficult 

to  find  in  the  SDDWdrap  Tres  tH«l«iil»  UMpUia). 
Durseriea,  forms 

of  the  preceding  being  confounded  with  it 
Hichauz  described  a  third  species,  S.  partU 
Jtora,  which  seems  to  be  nearly  unknown,  if 
indeed  it  be  not  a  form  of  one  of  the  others. 
The  trees  are  raised  from  seeds,  which,  unless 
sown  as  soon  as  ripe,  lie  in  the  ground  a  year 
before  they  germinate. 

SHOWIllKE,  a  name  sdd  to  have  been  in- 
vented by  Curtis  for  j«uct)ttim  temvm,  U> 
distinguish  it  from  snowdrop,  to  which  it  is 
nearly  related  and  which  it  closely  resembles. 
L«ueolma  (the  ancient  Greek  name)  is  a  small 
genni  of  the  amarylHs  family,  of  three  species, 
nil  of  which  are  European;  it  diflers  from  ga- 
lanthvM  (see  Showobop)  in  having  one  to  seven 
flowers  upon  the  scape,  and  the  divisions  of  the 
flower  are  of  eqnal  length.  In  our  oatalogaes 
L.  vemvm  is  the  plant  offered  as  snowflake, 
bat  tbe  English  designate  this  as  spring  snow- 
flake,  as  summer  and  autamnsl  species  are  alro 
sold  more  commonly  than  with  ns.  The  spring 
snowflake  comes  very  early,  and  is  much  like 
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ft  large  snowdrop,  its  soape,  aboat  12  Id.  high, 
baarinft  a  aingla,  large,  verj  fragrant,  pure 
white  doivor,  each  division  of  which  is  tipped 


n  TernoiD),  Flawer  and  Sail 


with  green.  The  Buramer  anowflabe  (L.  aiU- 
vum)  has  a  soape  about  2  ft.  tiigb,  with  three 
to  seven  flowers  about  an  inob  long,  blooming 
in  late  spring  or  early  aiunmer.  The  antnmnal 
snowflake  (L.  aatumtwile,  also  called  Aeit)  has 
narrow  leaves  and  a  scape  6  in.  high,  t>eanug 
tivo  to  three  small  flowers,  which  are  pare 
white  or  snfFused  with  rose,  and  appearing 
before  the  leaves  in  September.  This  is  only 
a  greenhouse  plant  here ;  the  others  are  treated 
like  other  spring  balbs.    (See  HrioiBTn.) 

aniFF.    See  Tobacco. 

SfTTDB,  a  central  oonntj  of  Pennsylvania, 
boonded  E.  by  the  SoBqaehanna  river;  area, 
aboat  260  sq.  m.;  pop.  in  IB70,  lG,60e.  The 
snrfaoe  is  bitty  and  the  soil  fertile.  Iron  ore 
and  coal  are  found  in  great  abundanoe.  It  is 
traversed  by  the  Pennaylvania  railroad,  and 
the  Pennsylvania  oanal  paaaea  along  the  £. 
border.  The  chief  prodaotions  in  1870  were 
247,881  bnshels  of  wheat,  12,763  of  rye,  3BC,- 
8S1  of  Indian  corn,  283,841  of  oats,  78,889  of 
potatoes,  4,762  of  clover  seed,  18,989  tons  of 
hay,  9,8Sa  lbs.  of  wool,  and  241,246  of  batter. 
There  wore  S,9S4  horses,  8,900  milch  cows, 
4,489  other  cattle,  8,867  sheep,  and  9,050  swine; 
8  manafactories  of  carriages  and  wagons,  11 
of  tanned  and  10  of  carried  leather,  21  flour 
mills,  and  8  saw  mills.    Oapitsl,  Middlebnrg. 

SWTDiSS,  Soejrdcn,  or  SByers,  Fnidi,  a  Flem- 
ish painter,  born  in  Antwerp  in  1ST9,  died 
therein  16S7.  He  is  celebrated  for  his  pic- 
tures of  animals  and  bnnting  scenes,  excelling 
in  those  which  represent  violent  action.  He 
produced  many  pictnres  Jointly  with  Rnbena, 
Jordaens,  and  others,  they  executing  the  hu- 
man figures  and  Snyders  tlie  animais. 

BOAP  (Qr.  aiituv,  Lat.  mpo),  a  compound 
formed  by  the  union  of  alkalies  with  oils  uid 


SOAP 

fats.  The  invention  of  soap  is  ascribed  by 
Pliny  to  the  Oaula,  and  he  gives  the  Germans 
credit  for  manufacturing  both  hard  and  soft 
soaps.  From  them  the  Romans  learned  the 
art,  bat  soap  was  for  a  long  time  principally 
naed  by  them  as  a  wash  for  the  hair,  A  com- 
plete soap-boiling  establishment,  and  soap  in 
a  good  state  of  preservation,  have  been  dis- 
covered at  Pompeii.  Some  natural  prodao- 
tions possess  the  qnolities  of  soap,  as  the  ber- 
ries of  the  soap  tree  {tapindiu  laponaria)  of 
South  America  and  the  West  Indies,  and  the 
tiark  of  the  quillaja  tapoiiaria,  which  has  been 
carried  from  Peru  to  Liverpool  for  washing 
woollens.  The  juice  of  soapwort  or  boancing 
Bet  (taponaria  offieiaalia)  forms  a  lather  with 
water,  and  is  used  in  England  for  scouring 
dresses.  In  California  the  roots  of  the  pha- 
laagium  pomaridianvm,  wliich  grows  tnera 
abandantly,  and  has  the  odor  of  brown  aoap, 
is  much  nsed  for  washing  clothes.  Alkaline 
watera,  when  used  upon  greasy  fabrics,  form 
soaps  similar  to  those  produced  in  the  regular 
manufacture.  Difllerent  kinds  of  oils  may  bo 
nsed  in  soap  making,  having  different  pro- 
portions of  the  proximate  principles  of  fatty 
bodies,  stearine,  palmitinc,  and  oleine  (see 
Oils  and  Fats),  and  also  upon  the  kind  of 
alkali,  soda  making  a  harder  aoap  than  pot- 
ash. The  hardest  soaps  are  made  with  Bt«a- 
rine  and  soda,  the  softest  with  oleine  and  pot- 
ash. The  natural  combination  of  glycerine 
with  the  fatty  acids  is  broken  up  by  the  action 
of  the  alkali,  and  the  glycerine  exists  in  a  free 
state  in  the  soap,  or  it  may  be  extracted  as  ii 
separate  product  The  principal  fats  and  oils 
used  for  making  soap  are  tallow,  and  palm, 
cocoanut,  rape,  poppy,  linseed,  hempsee^  and 
olive  oils ;  the  last  is  used  in  the  manufacture 
of  the  celebrated  Oastile,  Uarseilles,  and  other 
marbled  and  plain  soaps  of  southern  Europe. 
The  best  oils  for  marbled  soaps  come  from 
Naplea,  and  the  Spanish  oils  are  also  highly 
esteemed.  The  oils  from  the  East  are  not  ao 
rich  in  stearine,  and  are  more  or  less  colored 
green,  which  is  objectionable.  The  mottling 
or  marbling  of  soaps  is  prodaced  by  sprinkling 
the  surface  of  the  newly  made  body  sncoes- 
Mvely  with  lyes  of  less  and  less  ooncentration, 
by  which  the  soap  is  again  rendered  anffioient- 
ly  pasty  or  semi-fluid  to  allow  of  the  aggre- 
gation in  different  masses  of  the  porticlBs  of 
coloring  matter. — The  ordinary  method  of  sa- 
ponification, OS  the  conversion  of  fats  into 
soaps  is  called,  is  by  boiling  them  with  solu- 
tions of  caustic  potash  or  soda.  Uost  fats  re- 
quire long  oontinned  boiling  with  excess  of 
alkali,  but  others,  as  lard,  beef  marrow,  and 
oil  of  sweet  almonds,  may  be  saponified  by  agi- 
tation with  canstic  alkali  at  ordinary  tempera- 
tares;  and  under  increased  pressure  the  alka- 
line carbonates  will  readily  prodnoe  aaponiflca- 
tion  of  fats.  Rosin,  which  is  capable  of  form- 
ing a  soap  with  either  potash  or  soda,  is  fre- 
quently added  to  soaps.  Every  kind  of  soap 
contains  a  variable  quantity  of  water,  partly 
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Ib  e)ieml«al  oombfnation.  Soap  is  perfeeti^ 
Botable  in  ftloohol  and  hot  water,  Imt  both  so- 
lutions solidify  to  a  jeltj  at  a  certain  stage  of 
ooncentradon.  Opodeldoc  ia  soap  miTed  with 
alcohol  ia  this  state,  to  which  camphor  is  add- 
«d.  Cold  water  does  not  dissotre  the  alka- 
line  oleatcs,  palmitatea,  and  atearates  which 
conatitate  orainarj  soap,  witboat  decomposi- 
tion, the  alkali  being  dissolved  and  the  oilj 
acid  precipitated ;  and  whea  hot  aclDtions  are 
cooled  the  same  action  takes  place.  Boap  is 
quite  insoloble  in  a  solntion  of  oomtnon  salt 
containing  more  than  one  part  in  400  of  water, 
CO  that  on  the  addiUon  of  salt  to  tbe  contents 
of  a  soap  pan,  a  onrd  conaiatJUK  of  a  solid 
■oap  will  rise  to  tbe  snrfaoe,  while  the  alka- 
line salts  and  glycerine  remain  diasolved  ia  the 
water.  Some  soaps,  as  those  made  from  co- 
coanat  oil,  are  not  so  eaailj  separated  from 
Ihcir  aolations  bjr  common  salt.  Other  chlo- 
ride*, as  those  of  potassinm  and  ammoninm 
(sal  ammoniac),  have  a  similar  action  to  that 
of  common  salt.  Soaps  are  scented  and  col- 
ored by  mixing  colonng  matter  and  volatile 
oila  or  odorons  mattors  with  them.  Tfaej  are 
■ometimes  medicated  with  antiseptic  and  oth- 
er sabatonoea,  such  as  creosote,  carbolic  acid, 
chlorate  of  potash,  and  anlphur,  and  are  nsed 
as  detergents  and  in  skin  diseases.  Arsenic 
I*  sometimes  added  to  soap  and  naed  by  tax- 
idermists in  preserving  their  p reparations. 
Those  medicinal  preparations  called  liniments 
are  soapa  whenever  toey  ore  made  by  the  mii- 
tare  of  an  alkali  or  an  alkaline  earth  with  an 
oiL  Silicate  of  sodium  fsoloble  glass)  may  be 
mixed  with  aoap  and  nsea  with  advantage  as  a 
domeadc  cleansing  agent.  Soaps  mixed  with 
fine  sand  or  pumice  stone  do  not  possess  the 
same  deterirent  properties,  bat  are  nsefnl  for 
seonring.  The  maoufactnre  of  soap  is  more 
largely  carried  on  in  Great  Britain  than  in  any 
other  coontry,  althoagh  great  quantities  of 
toilet  soaps  are  made  in  France,  especially  for 
the  American  market  The  annual  product 
of  Great  Britain  is  often  considerably  over 
200,000,000  lbs.  The  manofacture  is  also  car- 
ried on  to  a  eonstderable  extent  in  the  United 
Btatea,  and  some  fine  toilet  and  other  soaps 
are  tnade. — The  history  of  aoap  may  be  found 
in  Beekmann'a  "History  of  Inventions;"  its 
tedinology  in  ParnelVs  "  Chemistry  applied  to 
the  Arts,"  Kn^ip'a  "  Ohemical  Technology," 
Wagner's  "  Chemical  Technology,"  Mnspratt's 
"Ohemiatry,"  Morfit'a  "Applied  Chemistry  in 
the  Manufacture  of  Soaps  and  Candles,"  and 
in  "A  General  TreatJae  on  the  Ifsnofactnre 
of  Soap,"  by  H.  Dussaoce  (8vo,  Philadelphia, 
1869).  The  French  roannfacture  is  described 
in  one  of  the  Man-uelt  Eoret  entitled  NoiMtau 
maitutl  thiorigue  et  praligve  du  tavortUr,  ou 
PArt  de  /aire  toaU*  »orUt  de  Kvom  (Paris, 
18G8). 

WllWyiB.    SeeTALO. 

MMML    See  Johic  III.  Sobibsci. 

SOCUUSH,  the  doctrine  that  society  ought 
to  be  reorganized  on  more  harmoniona  and 
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equitable  principles.  Communism  and  eoCp- 
eratton  are  its  principal  divisiona  or  varieties. 
Oommnnlsm  and  socialism  are  sometimes  used 
as  synonymoua ;  but  generally  the  former  term 
specially  refers  to  the  plans  of  social  reform 
based  on  or  embracing  the  doctrine  of  a  com- 
plete community  of  goods.  Cooperation  is 
understood  to  be  that  branch  of  socialiEm 
which  is  engaged  eiolnsively  with  theories 
of  labor  and  methods  of  distributing  profits, 
and  which  advocates  «  combination  of  many 
to  gain  advantages  not  to  be  reached  by  indi- 
viduals. Viewed  as  a  whole,  eooialistic  doc- 
trines have  dealt  with  everything  that  enters 
into  the  life  of  the  individual,  the  family,  the 
church,  or  the  state,  whether  indnstrially,  mor- 
ally, or  spiritually.  The  origin  of  all  ia  to  be 
sought  in  the  desire  to  ameliorate  the  con- 
dition of  the  less  favored  claaaee,  and  in  the 
attempt  to  overcome  by  association  the  dep- 
rivations to  wliich  iudividnala,  especially  those 
without  rank,  culture,  and  capital,  are  ex- 
posed.  After  many  experimental  attempts  in 
recent  times  to  effect  a  radical  modificBtion  of 
society  in  all  its  parts,  tbe  simplified  socialifm 
of  the  present  day  mostly  aims  only  to  pro- 
tect the  laborer  in  his  rights,  or  to  shield  bim 
agunat  the  oppreraion  of  capitalists. — The  his- 
tory of  socialism  runs  parallel  with  that  of 
property.    Wherever  the  power  of  individual 

Sroprietors  became  oppressive,  communistic 
ootrines  usually  arose.  Such  was  the  origin 
of  the  schemes  of  the  ancient  Greeks.  Fna- 
leaa  of  Chaloedon  expected  gradually  to  re- 
move the  disparities  of  property  by  making 
a  law  that  the  rich  should  give  hut  not  re- 
ceive dower  in  marriage ;  and  in  order  that 
none  should  be  intellectually  superior  to  oth- 
ers, he  desired  that  all  should  receive  the  same 
education.  Plato's  ideal  republic  was  to  con- 
sist of  three  classes :  the  educated,  who  are 
the  law  makers  and  rulers ;  the  common  peo- 
ple, including  agriculturiats  and  other  labor- 
ers ;  and  the  soldiers.  The  state  was  to  assign 
to  every  one  hi*  rank  and  sphere  of  activity; 
the  soil  was  to  be  the  property  of  all,  and  its 
fruits  were  to  be  equally  shared  by  all.    The 


well  aa  the  slaves.  Communistic  i 
more  or  less  evolved  from  peculiar  religions 
views,  and  advocating  the  founding  of  isolated 
communes,  axiBl«d  among  the  ancient  Eindoos 
and  Egyptians.  Among  the  earliest  attempts 
at  sociidistio  life  was  that  of  the  Jewish  sect 
known  as  the  Essenes,  who  had  established 
themselves  on  tbe  western  shores  of  the  Dead 
sea  about  the  2d  century  B.  C,  Thongh  there 
are  few  trustworthy  accounts  of  their  teach- 
ings and  practices,  it  may  be  accepted  as  cer- 
tun  that  uiey  held  their  property  in  common, 
and  discountenanced  marriage,  without  really 
prohibiting  it,  (See  Essbneb.)  The  Carpo- 
oratiana,  an  early  Christian  sect,  which  con- 
tinued to  exist  until  tbe  middle  of  the  fitli 
century,  also  practised  community  of  goods 
and  of  women.    Many  featnres  of  the  monas- 
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tioinn  of  the  middle  ages  are  more  or  less  com- 
mimistio.  Societies  of  women  were  formed 
for  the  relief  of  tlie  sick  and  poor  io  tiie  11th 
oentni7,  pOMessing  at  firat  Dothiog  of  tbe  later 
conrentual  type.  They  bad  oliutors  of  honsei 
iind  gardens,  whose  inmatea  supported  tliem- 
selves  by  their  own  labor,  grouped  ronnd  a 
hospital  and  similar  institntioiis.  In  time  the 
dormitories,  refeotories,  and  work  rooms  were 
also  occupied  in  common.  Such  was  the  ori- 
gin of  the  hegnina^s  of  the  Netherlands. 
Later,  various  ascetic  communistio  societies 
arose,  as  the  "  Brethren  and  Clerks  of  the 
Common  life,"  founded  by  Gerard  Groot 
aboDt  1378  in  the  Netherlands,  whose  mem- 
bers, chiefly  priests,  supported  themselves  by 
manual  labor  and  by  teaching  and  preaching. 
Along  with  these  existed  communities  whose 
members  indulged  in  the  wildest  license,  and 
were  finally  extirpated  by  the  authoritiee ; 
such  were  the  Aiuunites,  who  walked  about 
naked  and  had  a  oommunity  of  wives.  At 
the  roformatioD  a  commnnistic  tendency  was 
wide-spread  in  Germany,  and  it  led  to  a  re- 
volt of  the  serfs  against  their  lords,  a  move- 
ment of  social  reform  avowedly  based  upon 
the  doctrines  of  the  New  Testament  (See 
Pbisantb'  Was.)  Some  of  the  Anabaptists, 
the  movements  begun  by  Storch  and  MQnzer 
(see  IfONZER),  the  familists,  the  levellers,  and 
nnmerous  other  fanatical  sects  of  this  period, 
all  show  more  or  less  of  the  same  spirit  of  hos- 
tility to  tbe  rich,  of  a  desire  for  a  better  distri- 
bation  of  property,  and  a  struggle  to  realite  an 
ideal  social  state.  In  the  same  period  appeared 
the  first  works  which,  depicting  a  more  or  less 
fanciful  or  ideal  community,  may  be  consid- 
ered the  precursors  of  the  more  recent  aoien- 
tific  socialistic  schemei.  The  first  edition  of 
Sir  Thomas  More's  "Utopia,"  an  account  of 
an  imaginary  commonwealth,  where  there  are 
only  good  and  happy  citizens  and  the  govern- 
ment is  perfectly  paternal,  was  printed  in  Lat- 
in at  Lonvain  in  1516,  and  it  was  soon  trans- 
lated into  English,  French,  Dutch,  and  Italian. 
Another  Utopia  was  depicted  hy  Onmpanella 
in  his  Oieitat  Soli*  (1633).  A  vast  hierarchy 
of  officials  assign  and  direct  the  dudes  of  the 
people ;  fonr  honrs  a  day  are  devoted  to  labor, 
the  women  performing  the  lighter  tasks ;  the 
rest  of  the  da^  the  people  are  tr^ned  in  phi- 
losophy and  the  sciences.  Simitar  schemes 
were  sketched  by  Hall  in  his  Mundiu  Alter, 
Ffiuelon,  Morelly,  Defoe  in  his  "Essay  on 
Projects,"  and  Bacon  in  the  "  New  Atlantis." 
In  1S53  Harrington  puUished  his  "  Ooeana," 
of  which  Hume  said  that  It  was  the  most  val- 
uable model  of  a  commonwealth  hitherto  of- 
fered. The  Srst  complete  plan  of  an  industrial 
commnnity  intended  for  immediate  adaption 
was  John  Beller'e  echeme  of  a  "  Oollegc  of 
Industry"  (18B6).  The  sharohoMerB  were  to 
divide  among  themselves  the  profits  of  the 
college,  but  the  laborers  were  to  be  guaran- 
teed all  things  necessary  in  case  of  sickness, 
for  the  education  of  their  children,  for  the 


muntenanoe  of  their  widows,  and  tlie  like. 
In  France  there  have  been  at  various  times 
small  communitiee  in  which  work  was  divided 
according  to  the  capacity  of  the  members,  who 
received  equal  shares  of  the  profits,  and  elect- 
ed a  master  of  the  community,  vested  with 
full  power  of  command,  and  constitating  their 
legal  representative.  In  the  United  States 
there  are  aboat  70  oommnnistic  societies,  all 
based  on  a  religions  belief  of  some  form.  Tbe 
Shakers  were  established  in  the  northern  states 
about  1760,  and  in  tbe  west  about  SO  years 
later ;  the  Bappists  were  established  in  1605, 
the  Zoarites  in  1817,  the  Eben-Eaer  or  Amana 
communists  in  1844,  the  Bethel  community  in 
1844,  the  Oneida  Perfectionists  in  1848,  the 
Icarians  in  1840,  and  tbe  Aurora  commune  in 
1863.  Though  tbe  Icarians  reject  Christian- 
ity, yet  they  raise  to  the  position  of  a  creed 
their  doctrine  of  brotherly  love,  or  their  coro- 
manistic  idea.  In  the  Bethel  and  Aurora  com- 
munes nnaelfishness  takes  the  place  of  a  reli- 
gions system.  Community  of  women  is  prac- 
tised only  by  the  Perfectioniats  (see  Notes, 
JoHS  Hchphret)  ;  the  Shakers  and  Bappists 
are  celihatee ;  and  at  Icaria,  Amana,  Aurora, 
Bethel,  and  Zoar  the  family  relation  is  held  in 
honor.  Only  the  PerfectioniBte  are  of  etriot- 
ly  American  origin  ;  the  principles  of  the 
Shakers,  though  first  establisned  here,  ori^na- 
ted  in  England ;  the  Icarians  are  French,  and 
the  others  are  German.  The  Shakers  are  the 
most  nnmerona. — After  the  reign  of  terror  in 
France,  Babenf  and  his  friends  formed  a  con- 
spiracy to  overthrow  the  state.  They  taoglit 
that  ail  men  had  equal  rights  in  all  property 
and  in  the  enjoyment  of  it;  every  exclusive 
appropriation  of  the  soil  or  of  a  branch  of  in- 
dustry was  a  crime ;  all  persons  should  receive 
the  same  kind  and  degree  of  education ;  the 
functions  of  the  government  should  be  to  sn- 
perintend  the  division  of  labor,  the  collecting 
of  the  produce  in  public  stores,  and  the  dis- 
tribution of  it  to  communities  and  individuals. 
The  marriage  relations  and  religious  subjecta 
were  not  specially  discussed  by  them.  Ba- 
benf perished  on  the  scaffold,  and  his  doctrine 
seemed  to  have  perished  with  him ;  but  in 
18S4  Buonarotti  revived  it,  and  by  means  of 
pamphlets  and  the  MoniUtir  Repyhlieain,  the 
Homme  Libre,  and  other  journals,  it  was  again 
propagated.  After  aome  vain  attempts  at  in- 
stituting social  equality  hy  insurrectionary 
means,  the  Babeuvists  were  content  to  con- 
tinue as  secret  organizations,  many  of  them 
developing  tbe  original  doctrine,  and  the  tra- 
vailleuTi  egalitairea  going  to  tbe  extent  of  ab- 
rogating marriage  as  being  a  species  of  per- 
sonal property,  of  wishing  all  towns  destroyed 
as  the  natural  hotbeds  of  tyranny,  &c.  In  op- 
position to  the  traeailleun  igalitairet  Cabet 
(1788-1856)  wrote  his  Voyage  en  learU,  advo- 
cating a  comparatively  innocent  commnniam, 
a  small  model  of  which  ho  established  in  this 
oountry.~Saint' Simon  (1760-18SS)  gathered 
about  him  men  of  edence,  and  bevelled  in  o^^ 


byCoogle 


der  to  mlarge  Lb  news ;  mve  Iwlls,  ditmera, 
and  feetiTils,  to  extend  his  Knowledge  of  msn- 
bind ;  and  finallj,  when  hb  wealth  had  been 
Boattered,  fonod  himself  abandoned  to  the  most 
puDfuI  privBtioiis.  Ue  was  tbas  fitted,  as  be 
thought,  by  a  trial  of  all  the  conditions  of  hu- 
manity, to  become  their  exponent  and  their 
reformer.  He  contrived  what  he  denominated 
a  new  Chriatianitj,  or  a  scheme  for  the  recon- 
stmction  of  the  religion,  politics,  indnstry,  and 
social  relatione  of  mankind.  To  each  man 
according  to  hia  capacity,  to  each  capacity  ac- 
cording to  its  works;  snch  was  the  grand  for- 
mula of  the  SL  Simonian  gospel.  But  the  aa- 
thor  did  not  live  to  witnesB  its  propagatioa. 
It  was  reserved  for  Bodrignes,  Enfnntin,  Ba- 
urd,  Bnchez,  and  others  to  disseminate  it  over 
,  Franoe.  By  their  lectores  and  a  joarnal  estab- 
lished by  tbeni  called  L»  ProdveteKr,  it  soon 
gained  many  disciples,  and  at  one  tjme  seemed 
OD  the  point  of  absorbing  the  best  yoathfol 
mind  of  the  nation.  Many  men,  who  have 
since  attained  distinction  as  stateamen  and 
men  of  letters,  took  part  in  the  famous  ezpo- 
ritioua  of  the  me  Taranne,  Paris,  where  the 
new  school  had  its  academy.  But  Saint-Simon 
had  left  his  doctrine  in  the  vagne  state  of  an 
aspiration  or  a  sentiment  rather  than  a  system. 
His  followers  began  to  diSer  when  they  be- 
gan to  define.  Sects  arose  in  the  bosom  of 
the  new  faith.  A  common  family  was  eatab- 
lisbed  in  the  me  Monsigny,  but  the  order  of 
functions  had  not  been  arranged  in  a  satisfac- 
tory way.  An  open  qnarrel  between  two  of 
the  chiefs,  Enfantin  and  Bazard,  led  to  other 
dissensions.  The  flnaiioes  of  the  general  asso- 
ciation failed,  and  the  police  interfered  with  its 
meetings,  which  had  become,  in  consequence 
of  the  vivacity  of  the  discussions  and  the  ap- 
pearance of  women  on  the  tribune,  more  at- 
tractive than  the  theatre.  Enfantin  collected 
Ms  friends  a^cajn  at  a  patrimonial  estate  which 
he  held  at  MSnilmontant,  where  a  multitnde 
of  laborers  were  organized  into  gronps  of  in- 
dustrials, artists,  priests,  &o. ;  but  the  experi- 
ment could  not  be  made  to  pay,  Enfantin  was 
seiied  and  imprisoned,  and  the  new  family 
gradually  dispersed.  Jn  spite  of  its  want  of 
prKtical  sacc^as,  the  school  of  Saint-Simon  ei- 
ndaed  and  continaes  to  exercise  a  powerfnl  in- 
fltience  over  tf  le  French  mind. — Charles  Fourier 
(17TS-1887)  saw  very  clearly  y/haX.  his  prede- 
nssots  had  not  seen,  that  society  was  a  growth, 
ud  not  a  constmction ;  he  saw  that  as  it  had 
foDowed  fnndamental  laws  of  development  in 
the  past,  so  it  must  follow  the  same  laws  in  the 
fntore;  theae  laws,  he  also  discerned,  must  be 
in  inalogy  with  the  other  laws  of  the  living 
aniverse ;  and  he  concluded  that  the  science  of 
society  must  be  the  flower  and  consummation 
of  all  other  scienoes.  Bnt  not  satisfied  with 
Ukm  grand  generalizations,  and  the  practical 
■pplicaticDs  to  which  they  inevitably  lead,  he 
unmed  the  charaotor  of  a  universal  social 
pluhMopher  and  legislator,  and  lost  himself  in 
■aignifioent  aprinri  speculatioDs  as  to  the  for- 
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mation  and  propagation  of  worlds,  and  the 
futnre  destiniesof  eH  humanity.  His  vigorous 
thonght  procured  him  many  disciples  in  France, 
England,  and  the  United  States;  many  eflorts 
have  been  made  to  reduce  his  more  practical 
maxims  to  practice,  hut  no  signal  or  decisive 
resnlt  has  anywhere  been  achieved.  (See 
FoDBiER.) — While  Fourier  and  hia  disciples 
intended  to  carry  out  their  sociaiisiic  reforms 
by  their  own  exertions  and  withoat  receiving 
any  material  aid  from  the  government,  Louis 
Blano  wanted  the  government  to  undertake 
the  regeneration  of  society  by  the  "  organ- 
ization of  labor,"  holding  that  the  evils  of 
larse  capital  and  destmctive  competition  could 
and  onght  to  be  onred  by  means  of  the  state, 
the  largest  capitalist  of  all,  from  which  every 
laborer  that  needs  it  has  a  right  to  demand 
employment  (droit  au  tratail).  The  govern- 
ment should  purchase  or  gradually  absorb  the 
large  industrial  institutions  of  the  country,  and 
eventually  render  it  more  profitable  to  every 
laborer  to  join  the  large  governmental  work- 
shops than  to  follow  his  calling  on  his  own 
account  The  wages  of  all  laborers  should  be 
equal.  As  soon  as  the  state  had  succeeded 
in  becoming  the  only  and  general  controller 
of  production  in  the  country,  and  the  work- 
men hud  had  sufficient  opportunity  to  appre- 
ciate the  abilities  of  individuals  among'  them, 
the  govemmental  adminiatration  should  be 
superseded  by  the  self-government  of  the  la- 
borers, on  democratic  principles.  Louis  Blanc 
opposed  to  the  maxim  of  Saint-Simon,  ''  To 
each  according  to  his  ability,"  his  own,  "  From 
each  according  to  his  ability,  to  each  according 
to  his  need."  The  revolution  of  1848  put  him 
in  a  position  to  experiment  with  his  scheme. 
The  provisional  government  erected  public 
workshops,  and  paid  wages  to  hundreds  of 
thousands  of  laborers;  but  these  were  produc- 
tive only  of  confusion,  and  contributed  toward 
the  socialistic  insurrection  of  June,  which  end- 
ed in  a  crashmg  defeat.— Proudhon  peoS-'SS) 
desired  to  carry  out  his  reforms  without  the 
aid  of  the  state,  and  argued  in  opposition  to 
Louis  Blanc  that  the  state  not  only  should  not, 
but  could  not  inaugurate  new  social  systems. 
In  fad,  Proudhon  was  opposed  to  systematic 
socialism  of  any  sort  Though  himself  a  Uto- 
pian, he  combated  the  Utopias  of  everybody 
else.  The  infallibility  which  he  claimed  for  bis 
own  doctrines  he  rendered  still  more  odious 
in  the  eyes  of  bis  opponents  by  his  peculiar 
manner  of  expressing  his  ideas.  In  one  of  his 
earlier  principal  publications,  Qa'eit  m  que  la 
propriitiT  (1641),  he  seemed  to  attack  all 
property  as  being  a  kind  of  theft,  while  his  in- 
tention was  only  to  demonstrate  the  illegality 
of  incomes  received  without  labor.  Similar- 
ly, his  expression  that  he  wanted  to  reduce  the 
state  to  "anarchy"  utterly  obscured  his  real 
meaning,  which  was  that  the  artificial  central- 
ization of  the  French  government  should  give 
way  to  a  government  controlled  by  the  mosses. 
Like  most  socioUste,  Proudhon  considered  the 
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applicatioD  of  Jnstloe  in  the  dbtrtbntion  of 
tHe  wages  of  die  labor  and  the  proflta  of  the 
capital  employed  io  prodactioa  to  he  the  most 
important  problem  of  political  economj.  The 
meaDB  proposed  by  him  for  making  wages  and 
profits  proportional  to  each  other  were,  that 
each  citizen  should  imite  in  his  own  person  the 
fonr  neoessarj  (actors  of  production  :  laborer, 
■  capitalist,  merchant,  and  employer.  To  bring 
this  aboQt,  he  held  that  employment  should  be 
gnaranteed  to  the  laborer,  and  that  there  sboald 
be  a  raoi^anization  of  the  credit  system,  which 
he  himself  attempted  by  establish ing  tho  banque 
dupeupU  in  1819.  This  bank  was  an  associa- 
tion of  20,000  laborers,  who  pledged  themselves 
to  take  the  paper  issued  by  it  in  lien  of  cash. 
Froudhon  believed  that  a  conventional  sign  of 
this  sort,  costing  but  little  labor  to  prodnce, 
conld  take  the  place  of  gold  and  silrer  coins, 
the  prodaotion  of  which  requires  a  large  amount 
of  labor.  The  bank  advanoed  to  any  member, 
on  articles  produced  by  him,  foar  fifths  of  their 
value  in  its  own  notes,  and  demanded  no  in- 
terest for  the  loan.  On  security  being  given, 
it  vonld  advance  upon  work  not  yet  done. 
Prondhon  expected  Uiat  this  gratuitous  credit, 
enabling  men  to  consume  at  any  time  the 
wages  ot  their  labor,  would  be  the  means  of 
inciting  the  members  of  the  association  to  as 
great  industry  as  the  hope  of  accumulating 
interest-bearing  capital,  since  their  means  of 
present  enjoyment  would  depend  upon  their 
energy.  The  (government  soon  olosed  the  bank 
for  violation  of  the  laws  of  trade,  and  Proud- 
hon'i  followers  maintain  that  his  scheme  has 
never  had  a  fair  trial. — Robert  Owen  (I7TI- 
1853),  ia  England,  was  arouaing  the  pnhlio 
mind  to  the  necessity  of  a  new  order  of  socie- 
ty at  the  same  time  that  Suut>^imon  and  his 
disciples  were  preaching  in  France.  They  pro- 
ceeded, however,  on  wholly  different  grounds. 
Owen's  fundamental  axiom  was  tbat  man  was 
made  entirely  by  his  external  oircumstanoeB,  so 
that,  to  form  hia  character,  and  to  produce  his 
entire  happiness,  nothing  was  requisite  bat  a 
change  in  his  external  relations.  Possessed  of 
great  wealth,  he  established  a  manufacturing 
colony  at  New  Lanark,  in  which  his  principles 
were  applied  to  the  laboring  classes.  Justice  in 
the  payment  of  labor,  vast  domestic  economies, 
and  a  thorough  system  of  infant  and  adult  edu- 
cation gave  it  for  a  time  great  and  increasing 
prosperity.  Statesmen  and  churchmen  alike 
admitted  the  success  of  the  attempt,  and  the 
system,  or  parts  of  the  system,  were  in  a  fair 
way  of  being  introduced  into  other  manufac- 
turing districts.  But  Owen  was  encouraged  by 
the  promise  of  his  plans  to  step  forth  as  a  phi- 
losopher. He  taught  in  pamphlets,  speecnes, 
letters,  and  books,  his  doctrine  of  the  omnipo- 
tence of  circnmstoDces  and  of  human  irrespon- 
sibility, attacking  at  the  same  time  all  reli^ons 
and  all  governments,  and  thns  provoking  the 
earnest  nostility  of  the  clergy  as  well  as  of 
politicians.  Other  establishments  were  sub- 
sequently erected  at  New  Harmony,  Indiana, 


and  Orbiston,  Scotland,  bnt  they  f^led.  Hit 
popularity  declined  rapidly,  except  among  a 
poition  of  the  laboring  classes,  and  be  ac- 
complished nothing  beyond  his  earlier  aac- 
cess.  He  had  travelled  over  the  world  to  in- 
doclrinate  it  with  hb  principles,  hot  the  world 
remained  to  the  end  of  his  life  stobbomly  in- 
credulons.  Nevertheless  he  has  a  just  daim 
to  be  considered  the  originator  of  modem  co- 
operation.'—In  1S(19  England  alone  numbered 
1,808  oo&perative  societies,  under  general  r^ 
ulations  prescribed  by  act  of  parliament;  T4SI 
of  these  sent  in  their  returns  to  government  at 
the  end  ot  18T0,  from  which  their  condition 
appears  to  have  been  as  follows:  number  of 
members,  SlS.llS;  share  capital,  £2,034,2A1; 
loan  capital,  £197,128;  average  stock  in  trade 
daring  the  year,  £913,127;  value  of  build-  . 
ings,  flxtores,  and  land,  £962,276;  dividend 
to  members,  £467,164;  to  non-members,  £16,- 
623 ;  allowed  for  educational  purposes,  £8,776. 
The  most  sucoessfnl  experiment  of  the  English 
eoaperators  is  that  of  the  Kochdsle  "  Equita- 
ble Pioneers'  Society,"  established  mainly  on 
the  principles  of  Owen.  Its  primary  object 
was  the  founding  of  a  store  for  the  sale  of  the 
neceesanes  of  life,  which  was  opened  in  De- 
oemher,  1944.  In  1847  the  pioneers  opened  a 
drapery  department,  in  1850  a  slaughter  house, 
in  1S63  Bhoemaking  and  tailoring  establish- 
ments: and  after  a  nistory  of  continnoas  suc- 
cess, in  the  last  quarter  of  the  year  1870  they 
numbered  G,B60  members,  and  had  a  share 
capital  of  £81,232.  Similar  ttores  and  asso- 
ciations now  exist  in  various  parts  of  Europe, 
America,  and  Australia.  The  varieties  of  co- 
operation so  far  developed  are  nameroas,  bnt 
they  are  all  founded  upon  the  original  idea  of 
associated  as  opposed  to  isolated  efforts.     The 

eower  which  toe  joint-stock  principle  places 
)  the  hands  of  small  capitalists,  tlie  coopera- 
tive system  places  in  the  hands  of  the  smallest 
capitalists;  it  even  enables  the  man  without 
capital  to  accumntate  it.  Morier  describes  co- 
operation as  "the  child  of  socialism,  resaeed 
by  the  economists  from  the  danfferous  cast«dy 
of  its  parente."  In  Germany  this  movement 
on  the  part  of  the  laborers  was  ai^d  forward 
by  Schulze-DelitzBch  in  opposition  to  the  so- 
cialism of  Lassalle  and  Marx,  which  led  to  the 
formation  of  the  "  International  Association." 
(See  Intbbita.tioii'a.l  AssooiATiotir.)  Schulxe- 
Delitzsch  originated  a  new  form  of  coOpiera- 
tion,  which  has  been  succesrful  in  Germany  to 
an  extraordinary  degree.  He  devised  a  peo- 
ple's bank,  or  codperativo  credit  bank,  n-om 
which  the  members  can  borrow  small  sums  up 
to  1,000  thalers.  The  capital  is  derived  from 
the  entrance  fees  and  subscriptions  of  the 
members.  The  shares  are  fixed  at  40  thalers, 
and  may  be  p^d  by  instalmente.  A  40-thaler 
shareholder  may  borrow  60  thalers  without 
security;  money  is  borrowed  by  the  society  at 
a  low  rate  of  interest ;  members  on  leaving  re- 
ceive the  amount  paid  up  on  their  shares,  and 
are  relieved  from  all  liabilities  after  two  years. 
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In  1B70  the  nnmber  of  loan  or  ciedlt  boaki  in 
Qeim&tiT  waa  estimated  at  8,000,  and  camer- 
ons  UBoci&tioDs  of  a  gimilAr  natare  are  now 
ortabUabed  in  Buseio,  Denmark,  Italy,  France, 
ftod  England.  There  ia  in  Germanj  a  politi- 
eal  paitr  of  aooialiste  called  Sotialdemol^taa, 
aoouier  deTelopmeDt  of  the  Kame  movement 
which  prodnoea  the  international  aaaooUtian, 
BUDiil;  ootnfKiHed  of  vorfcingmen  and  their 
trienda.  Thia  partj  aimi  to  establiih  complete 
liberty,  aqualitj,  and  fraternity,  by  uniting  all 
the  working  otaaseB  in  aaaooiationa,  and,  aecn- 
ling  to  all  the  aame  rij^hta  and  opportunitiea 
to  work;  there  are  te  be  no  favored  classes 
or  individaala,  utd  the  whole  world  is  to  form 
one  great  eoljdarity.  The  ao-oalled  Katheder- 
toeiaiittert  are  not  socialiatB  in  the  ordinary 
•ense  of  the  word,  bnt  a  school  of  political 
economy  opposing  the  free  traders.— Bee,  be- 
ridea  the  works  named  in  the  biofn-aphiea  of 
tbe  prinoipal  sooialiats,  6tein,  Der  Soeialitmut 
und  Communumut  dtt  h«utigen  Fraahnieh 
(Leipnc,  1S44),  and  OmchiohU  der  toeialen 
Sentfpttif/  in  Franhrtieh  (S  vols.,  Leipsio, 
1S49-'51);  filnntschli,  Dit  GommMnuten  in 
der  SctateU  (Zdrich,  1B48);  Sohdffle,  Kapita- 
UtiiHu  mui  8oeiali»mv4  (T&bingen,  1870 ;  Eng- 
lish translation  by  Kaafmaun,  London,  1875}; 
Ifoyes,  "  History  of  American  Socialisms  " 
(Philadelphia,  1S70};  Dahring,  Erititehe  Ge- 
gehiehts  der  National- Oikonotnie  v.Tid  det  So- 
eio^Mfflu*  (Berlin,  ISTl);  l«  Flay,  L' Organita- 
tion  du  Iranail  (Paris,  1S71},  and  La  riforme 
toeiaU  en  France  (Paris,  1872} ;  Nor^oS, 
"  The  Commnnistic  Societies  of  the  United 
State*"  (Now  York,  1876);  and  Holyoako, 
"  History  of  OoOperation  "  (Loudon,  18TC). 

MOEins,  Unrr  aai  Hdnllle.  The  origin 
of  this  distinotdve  title  for  private  intelleotnal 
aoaocistioua  is  as  ancient  as  that  of  academies. 
(See  AoADBMT.)  Sooieties  ezisted  in  antiqni- 
ij  and  in  the  middle  ages,  and  in  Germany  and 
the  Netherlands  they  acquired  importance  in 
the  loth  century  by  promoting  clasaical  cul- 
tare.  The  aasociationB  or  eorporadons  of  the 
Ifetstersiogers  flourished  till  the  16th  century. 
The  17th  century  witnessed  the  formatLon  of 
bodies  in  Germany  for  the  improvement  of 
tile  language,  after  the  model  of  the  Florentine 
Ia  Ornsca  and  the  French  academy,  and  the 
rise  and  progress  of  scientific  societies,  espe- 
cially of  tlie"Rojal8odety  of  London,"  incor- 
porated in  ISeS  for  the  invefltigation  and  ad- 
vaneement  of  physical  science.  Many  impor- 
tant societies  were  formed  in  Great  Britain 
in  the  18th  century,  including  tie  "  Society 
of  Antiquaries"  (London,  1717),  the  "Boy^ 
Society  of  Dublin"  (1781),  "Royal  Society 
of  Edinburgh"  (178S),  "Medical"  (London, 
1773),  and  "Linnaan"  (1788);  and  in  1800 
•prang  up  in  London  the  "  Royal  Institii- 
tion  of  Great  BritEun,"  celebrated  for  chemical 
aiA  other  leatnrea.  (See  Londoit,  vol,  z.,  pp. 
it04-'fi.}  The  subsequent  increase  of  learned 
bodies  was  still  more  rapid.  The  United  King- 
dom DOW  baa  aouetiee  for  almost  all  branches 
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of  science,  letters,  learning,  and  art;  and  with 
a  view  of  eateblishing  greater  unity,  the  royal 
society  of  London,  and  the  astronomical,  geo- 
logioal,  Linntean,  and  chemical  societies,  are 
to  meet,  after  the  completion  of  the  palace  of 
learning  iu  tlie  new  Bnrlingten  house,  in  tlie 
same  building,  which  is  also  to  contam  their 
extensive  libraries,  collections,  and  reading 
rooms.  Most  remarkable  for  stimulating  many 
of  the  important  discoveries  of  tlie  centurrare 
the  "  QeoloBoal  Society  "  (1807)  and  the  "  Roy- 
al Qeographical  Society  "  (1830).  Those  en- 
gaged in  antiijuarian  and  archFeological  re- 
searches also  display  great  vigor ;  and  special 
bodies,  as  for  instance  those  relating  te  explora- 
tions in  Palestine,  have  achieved  signal  results. 
Among  other  peculiarly  valuable  institntions 
are  the  "Royal  Astronomical  Society  "  (1830), 
which  is  one  of  the  most  important  of  the  kind ; 
the  "  BtetiBtical  Society  "  (1884),  which  throws 
much  light  upon  the  national  resources;  and 
the  "  Koyal  Asiatic  Society  of  Great  Britain 
and  Irel^d  "  (1828),  with  branches  in  Bom- 
bay, Madras,  Hong  Kong,  and  dsewhere.  The 
"Royal  Asiatic  Society  of  Bengal,"  at  Calcutta, 
dates  from  1784.  There  are  learned  societies 
in  other  parts  of  the  East,  in  Canada,  Austra- 
lia, and  in  almost  every  important  part  of  the 
British  empire;  and  dl  the  leading  societies 
publish  the  results  of  their  labors.  The  most 
important  English  perambulator;  body  ii  the 
"  British  Association  for  the  Advancement  of 
Science,"foimdediu  18S1.  (See AdtanckiuqjI 
OF  SoiBNOB.)  The  "  National  Aisociation  for 
the  Promotion  of  Social  Science  "  held  its  first 
public  meeting  at  Birmingham,  Oct.  12,  18fi7, 
under  the  presidency  of  Lord  Brougham.  It 
embraced  originally  tiie  five  departments  of  jn- 
risprudence,  education,  punishment  and  refor- 
mation, public  health,  and  social  economy ;  and 
a  sixth  department  relating  to  trade  and  inter- 
national law  was  added  in  1860.  The  annual 
meetings  are  held  at  a  different  place  each 
fear,  and  are  chiefly  occupied  in  reading  dis- 
quisitions and  in  discussions. — The  continent 
of  Europe  emulates  England  in  encouraging 
explorations,  and  this  is  especially  the  case 
with  tlie  geographical  societies  of  Berlin,  St. 
Petersburg,  and  Vienna,  and  the  "Institute" 
at  Gotha.  In  France  and  Italy  the  number  of 
societies  is  diminished  by  the  omnipotence  of 
the  academies.  The  former  country,  however, 
has  several  of  importance,  especially  the  to- 
eiiti  giograpMqva  of  Paris,  which  publishes  a 
celebrated  monthly  Bulletin,  and  the  tociitt 
atialigve,  which  has  called  into  existence  ori- 
ental societies  in  Germany  and  England.  In 
the  latter  part  of  last  oentnry  Germany  had  a 

Kets'  union  {OOttinffar  Diehterbwtd  or  Sain- 
nd)  among  ita  societies,  with  Elopstock  at 
its  head.  In  the  present  century  it  has  initia- 
ted scientific  congresses  and  other  associations 
in  the  interest  of  political  and  social  science, 
and  the  countr;  abounds  with  sodeties  de- 
voted to  every  branch  of  knowledge,  art,  and 
industry.    Among  the  oldest  is  tne  Wiiutt- 


byCoogle 


144 


SOOIETT  ISLAilDS 


wAafttiehM'  Fmvia  at  OAtdngen  (1760),  and 
the  best  known  are  devoted  to  natural  hiitory 
and  geologj,  especiall j  in  Berlin.  Switzerland, 
Austria,  Hungary,  Kmaia,  EoUand,  Belgiun), 
and  -the  ScaadinaTJan  oonnCriea  have  variona 
loarnedbodieaapart  from  the  aoademies.  They 
abound  also  in  the  United  States,  eapeciallj  in 
regard  to  invealigBtlons  of  local  ana  national 
history,  nearly  everj  state  having  a  historical 
society  with  a  library.  The  "  New  York  Ilia- 
toricai  Society"  (foanded  in  1804)  and  the 
"New  York  Getwraphical  Society"  ^1862)  are 
deBoribed  under  Nbw  Yobk,  toI.  lii.,  p.  404. 
The  most  important  tociety  in  the  United 
States  is  the  "American  AMOciation  for  the 
Advajicement  of  Scienoe,"  foanded  in  1B47. 

§)ee  Advancbuent  of  Soibnoe.)  A  "  Social 
oiance  Association,"  organized  in  Boston  in 
ISeS,  had  in  1874  aboat  800  members. 

BOCUrn  ISUKDS,  a  group  in  the  8.  Pacific 
ocean,  extending  between  lat.  16"  and  18°  S., 
and  !on,  148°  and  1BG°  W. ;  area,  888  »q.  m, ; 
pop.  about  18,000.  The  group  is  formed  of 
two  clusters  of  ielanda,  one  of  which  lies  about 
70  m.  N.  W.  of  the  other.  They  were  formerly, 
and  by  some  geographers  still  are,  disCinguisbed 
by  the  separate  degignations  of  the  society 
islands  (proper)  and  the  Tabid  or  Georgian 
Islands.  The  latter  are  under  the  French  pro- 
tectorate ;  area,  4CS  sq.  m. ;  pop.  13,800,  of 
whom  about  970  are  emigrants,  400  soldiera, 
and  800  foreign  residents.  The  former  are  in- 
dependent; area,  SIS  aq.  m. ;  pop.  about  4,000. 
Mariners  nsnally  speak  of  one  cluster  as  the 
windward  and  the  other  as  the  leeward,  ap- 
plying the  term  Society  islands  to  both  com- 
bined. The  Sooiety  islands,  thus  defined,  es- 
clDsive  of  several  islets,  are  Tahiti  or  Otaheite, 
Eimeo,  Uaiaoiti,  Uaitia,  Tetoaroa,  Huahine, 
Raiatea,  Otaha  or  Tahaa,  Borabora,  Marua  or 
Maupiti,  and  Tnbw,  the  first  five  Ijclonging  to 
the  Tahiti  group,  and  the  remainder  to  the  So- 
ciety ialands  proper.  The  islands  are  moun- 
tainous in  the  interior,  the  highest  peak,  on 
the  isUnd  of  Tahiti,  reaching  an  elevation  of 
7,38&  ft.,  and  have  a  border  from  1  to  6  m. 
wide  of  rich  level  ground  extending  from  the 
base  of  the  high  lands  to  the  sea.  In  general 
appearance  they  are  alike,  and  lava,  basalts,  aud 
pumice  stone,  which  are  found  in  several  places, 
indicate  that  their  origin  was  volcanic.  They 
are  surrounded  by  belts  of  coral  rock,  of  va- 
rious width,  situated  from  a  few  yards  to  6  m. 
from  the  shore,  with  openiugs  which  permit 
the  passage  of  canoes,  while  some  of  them  ad- 
mit ships  to  smooth  water  and  good  anchorage. 
There  are  araall  lakes  and  lagoons  in  some  of 
the  islands,  and  all  are  watered  by  numerous 
streams,  upon  the  banks  of  which,  or  along  the 
shores,  the  inhabitants  reside. — There  is  con- 
siderable variety  of  soil,  the  sides  of  the  moun- 
tains being  frequently  covered  with  a  thin  lay- 
er of  light  earth ;  tlie  summits  of  many  of  the 
hills  hare  a  thick  stratum  of  red  oohre  or  yel- 
low mar],  while  the  soil  of  the  level  tracts 
along  the  shores  is  a  rich  alluvial  deposit,  mixed 


with  vegetable  monld,  and  ia  exceedingly  fe^ 

tile.  The  climate  is  healthful  and  very  mild, 
the  ran^  of  the  thermometer  throughout  the 
year  bemg  inconsiderable.  Besides  the  bread- 
fruit, these  islands  produce  almost  every  tropi- 
ofil  vegetable  and  fruit,  including  some  peculiar 
to  the  group.  A  few  fruits  and  vegetables 
have  been  introduced  from  the  temperate  re- 
gions. The  guava  ahmb,  brought  from  Nor- 
folk island,  is  now  common,  and  bears  A  pro- 
fuKon  of  fruit,  upon  which  pigs  and  cattle 
feed  with  avidity.  Garden  produce  ie  little 
cultivated,  and  agricultore  is  very  backward. 
A  botanic  garden,  established  by  the  French, 
offers  seeds  to  colonists  and  natives ;  but  there 
is  little  demand  for  them,  and  prizes  offered 
to  stimulate  production  were  withdrawn  in 
1865  as  useless.  The  spontaneous  productioD 
of  fruits  seems  sufficient  for  the  natives.  An 
Anglo-Portuguese  agricaltaral  company,  estab- 
lished in  1881  for  the  cultivation  of  cotton  and 
coffee  by  Ohinese  coolies,  has  effected  but  littlcL 
The  introduction  of  limes  and  oranges  haa  been 
very  auccessfuL  Pigs,  dogs,  and  rata  were  the 
only  quadrupeds  found  upon  the  islands  at  the 
time  of  their  discovery ;  but  all  our  domestio 
animals  have  been  introduced,  and  with  the 
exception  of  the  sheep  and  rabbit  have  thriven 
remarkably  well.  Horned  catQe  are  abundant. 
There  are  oum|)ers  of  aquatic  fowl;  the  alba- 
tross, tropic  birds,  and  petrel  are  found  on  all 
the  islands;  herons  and  wild  ducks  frequent 
the  lakes  and  lagoons ;  and  there  are  several 
kinds  of  birds  of  prey,  woodpeckers,  and  small 
paroqaets.  Domestic  fowl  are  abundant,  and 
were  upon  the  gronp  at  the  time  it  was  dls- 
eoverea. — The  natives  belong  evidently  to  the 
Malay  race,  and  are  generally  above  the  middle 
stature.  Their'countenances  are  open  and  pre- 
possessing, though  their  features  are  bold  and 
sometimes  prominent.  Their  complexion  is 
olive  or  reddish  brown,  but  there  arc  great  va- 
rieties of  shades.  The  appearance  of  the  men 
is  vigorous  and  graceful,  and  their  behavior 
affable  and  courteous.  Tattooing  ie  not  now 
practised.  The  nadve  costume  has  been  alto- 
gether abandoned  for  dresses  resembling  those 
worn  by  clvinxed  nations.  The  native  manu- 
factures have  been  entirely  superseded  by  im- 
ported goods.  The  chief  intercourse  is  carried 
on  with  Valparaiso,  Sydney,  and  San  Fran- 
cisco, and  the  domestic  exports  of  the  group 
consist  principally  of  cocoanut  oil,  arrowroot, 
sugar,  and  pearl  shells.  Tlie  annual  exporta 
amount  to  about  tl. 000,000,  and  the  imports  to 
about  1650,000.  The  principal  port,  Papieto 
in  Tahiti  (pop.  about  800),  is  the  residence  of 
several  foreign  merchants.  It  is  a  free  port 
except  for  arms  and  spirits,  has  a  dock  for 
repairing  vessels,  government  bnildings,  and  a 
hospital;  and  two  newspaper?,  one  in  the  na- 
tive language  and  onein  French,  are  published. 
— The  Spaniards  lay  claim  to  the  discovery  of 
Tahiti  in  1606,  by  Quiros,  who  called  tlie  isl- 
and Sagittaria.  Capt.  WaJlis,  in  a  British  ship 
tent  to  make  diacoTsriea  in  the  South  sea, 
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nafihod  Tahiti  in  1767,  and  named  it  King 
QaoT^t  island.  Boafainvilte  tooohed  at  it  in 
1768,  naming  it  KoaviJle  OTthgre.  Oapt.  Oook 
t«aohed  it  in  17eB,  disoovared  moat  of  the 
idanda  in  the  N.  W.  olarter,  gave  to  tb«  whole 
group  ttw  name  of  Bodetj  islands,  in  honor 
of  the  royal  aodetj  of  London,  and  reatored 
tiie  natave  name  to  Tahiti.  The  Spsniarde 
attempted  to  coloniie  Tahiti  in  1772-'4 ;  and 
■boat  ttiat  date  Cooke  visited  the  gronp  a 
aecond  time,  and  again  on  hia  laat  voyage  in 
1777,  when  he  fonnd  a  hoose  and  oroaa  whioh 
the  Spaniards  hod  erected  earetollj  preserved 
b;'  the  natiTea.  After  thia  11  jeara  paaaed 
without  anj  oommunioaUon  between  the  8o- 
detj  ialande  and  the  reat  of  the  world,  when 
the  Bonntj  arrived  to  tran^ortplonte  of  the 
breadfmit  tree  to  the  British  West  India  iel- 
aods.  The  interest  ezoited  bj  these  vojages 
reanlted  in  the  formation  of  the  London  mis- 
sionary society,  which  fitted  out  a  ship  to  oar- 
nr  miaaionariei  into  the  islands  of  the  Pacific. 
Tbia  reaael  arrived  at  Tahiti  early  in  17S7. 
For  a  long  time  the  labors  of  the  miaaionaries 
were  fmi^esa,  till  Pomare  IT,  embraced  Ohris- 
tianitj  about  1815.  Pomare  died  in  1621,  and 
doringthe  minority  of  his  son  the  missionariee 
soqaired  great  infiaenoe ;  bnt  the  son  having 
died  before  ho  attained  manhood,  he  was  suc- 
ceeded by  Queen  Aimata  or  Pomare,  the  lat- 
ter  being  the  somame  of  the  reicrning  family. 
From  the  conversion  of  Pomare  II.  the  power 
of  the  missionaries  continned  increasing,  till  it 
became  paramonnt  in  Tahiti.  The  success  of 
the  French  Catholic  missions  on  the  islands  to 
the  east  induced  two  priests  to  go  to  Tahiti. 
The  English  miaaionaries  opposed  this,  and  the 
prieets  were  forcibly  deported.     The  French 

gsvemment  then  sent  a  frigate  to  demand 
berty  for  all  French  subjects,  and  |2,000  as 
the  expenses  of  the  voyage  to  France  of  the 
expelled  miasionaries.  In  1848  a  strong  force 
landed  on  Tahiti  and  hoisted  the  French  fiag, 
taking  fK»seedon  in  the  name  of  Louis  Phi- 
lippe. (See  Dtr  PEnT-TnonAM.)  The  qneen 
made  her  escape  to  a  neighboring  island,  and 
aeveral  Bldrmisbes  took  place  between  the  na- 
tdvea  and  the  invaders.  There  was  also  a 
protracted  diplomatic  dispute  with  England, 
which  ended  in  the  payment  of  an  indem- 
nity by  the  French  government  for  the  ei- 
pnifiion  of  the  British  consul  Pritchard  and 
the  seiiare  of  some  of  bis  property.  In  1848 
the  French  power  was  completely  established 
in  Tahiti.  Pomare  was  recalled,  and  a  treaty 
was  entered  into,  by  which  she  was  restored 
to  anthority,  and  the  whole  of  her  domin- 
ions placed  under  the  protection  of  France. 
Cspt.  Cook,  from  the  crowds  which  collected 
on  the  coast,  supposed  the  population  of  Tahiti 
to  be  80,000;  bnt  the  first  missionaries  esti- 
nuted  it,  along  with  that  of  the  neighboring 
island  of  Eimeo,  at  10,000.  A  census  by  the 
French  in  18S4  made  the  population  of  Tahiti, 
ilarua,  Tetnaroa,  and  Maiaoiti,  18,847.  The 
reduction  from  former  years  is  due  to  infanti- 
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oide,  venerea]  diseaae,  smallpox,  and  mm.  At- 
tempts have  been  made  to  inarease  the  popula- 
tion by  immigration.  A  few  hundred  Ohinese 
ooolies  have  been  introduced,  and  the  French 
deported  convicts  from  New  Oaladonia,  but 
were  obliged  to  withdraw  them  in  1864,  on 
account  of  their  demoralizing  influence  upon 
the  natives.  By  the  labors  of  the  miasionaries 
the  moral  and  social  condition  of  the  latter  has 
been  much  improved,  and  education  is  extend- 
ing. In  ISSG  school  districts  were  established, 
with  two  schools,  one  Protestant  and  one 
Homan  Catholic,  in  each  district. 

S0CIMD8  (Ital.  BoutHi).  L  LrSm,  an  Ital- 
ian theologian,  bom  in  Siena  in  162fi,  died  in 
ZOridh,  Uarch  IS,  ISeS.  Hie  studies  led  him 
to  doubt  some  of  the  fundamental  doctrines 
of  the  church,  including  that  of  the  Trinity, 
After  various  travels  he  rerided  in  Switzer- 
land, Oennany,  and  Poland,  finally  settling  in 
Z&rich.  In  "Wittenberg  he  gained  the  friend- 
ship of  Melanchthon,  and  in  Geneva  of  Cal- 
vin ;  but  the  favor  of  the  reformers  was  with- 
drawn when  his  peculiar  doctrines  were  dis- 
covered. Eis  life  was  written  in  Latin  by  Ill- 
gen  (8vD,  Leipsic,  1814),  who  also  published 
in  1826  two  parts  of  another  work  in  quar- 
to, entitled  Symhola  ad  Vitam  at  Doetrinam 
Lain  Boeini  iUu*trandam.  □■  nrntn,  nephew 
of  the  preceding,  bom  in  Siena  in  Decomlnr, 
1C89,  died  near  Oracow,  March  8,  1604.  Br 
his  skeptical  spirit  he  had  early  made  himself 
obnoxious  to  tne  authorities  of  the  charch,  and 
at  the  age  of  20  was  compelled  to  seek  safety 
abroad.  After  the  death  of  his  uncle,  whose 
property  and  manuscripts  he  inherited,  he  re- 
turned to  Italy.  After  spending  12  years  as 
an  attendant  upon  the  luzorious  court  of  Flor- 
ence, he  resolved  to  be  a  religions  reformer, 
and  in  IGT4  took  up  his  residence  at  Basel, 
where  he  busied  himself  in  elaborating  into  a 
aystem  the  scattered  hints  and  views  in  the 
writings  of  Lteliua.  In  1GT7  he  appeared  in 
open  debate,  maintaining  that  the  Trinity  was 
a  pagan  doctrine,  and  tnat  Christ  was  a  cre- 
ated and  inferior  being.  This  made  him  un- 
popular with  the  Swiss  church,  but  gave  him 
fame  abroad.  He  was  called  to  Transylvania 
to  oppose  Davidia,  who  had  taken  the  extreme 
ground  that  all  adoration  of  Christ  was  idola- 
trous. Bis  eSorta  being  unsuccessful,  he  passed 
into  Poland,  where  the  Anti-Tnnitarian  party 
had  gained  a  strong  foothold.  But  his  moder- 
ate opisioDS  made  him  unpopular  here,  and  be 
was  coldly  received.  After  four  years  of  resi- 
dence in  Cracow,  his  marriage  with  the  daugh- 
ter of  a  nobleman  in  the  neighborhood  gave 
him  new  influence.  He  found  a  comfortable 
home,  and  made  proselytes  from  the  noble  and 
wealthy  classes.  But  bis  wife  and  her  father 
died,  iUnesB  prostrated  him,  hia  lands  in  Italy 
were  confiscated,  and  a  few  years  before  his 
death  he  was  assailed  by  a  mob,  dragged  into 
the  street,  and  exposed  in  the  market  place; 
hia  fumitnre  was  broken  and  hia  manuscripts 
were  destroyed.    His  works,  conttuned  in  the 
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first  two  Tolomea  of  th«  BUliotheea  Ihitnm 
Polw^rum,  oonsiet  of  theological  tractB,  ez- 
podtionB  of  Soriptore,  and  polemical  treatiaaa, 
with  A  great  nnmber  of  lettora.  Many  of  hia 
unpublished  latters  are  in  the  library  of  Siena. 
— Thooglt  Sociniu  waa  tbo  fonnder  of  a  school 
in  theology,  his  inflnenee  was  rather  negative 
than  positire.  He  denied  the  Trinity,  the  deity 
of  Christ,  the  personahty  of  Che  devil,  the  na- 
tive and  total  depravit?  of  man,  the  Tioarioiu 
atonement,  and  the  eternity  of  pnniahmenL 
His  theory  was  that  Obriat  was  a  man  divinely 
commiBSioned,  who  had  no  eiiateuoe  before  he 
was  conceived  by  the  Virgin  Uary ;  that  ba- 
tnan  mn  was  the  imitation  of  Adain's  lin,  and 
that  human  solvation  was  the  imitation  and 
adoption  of  Christ's  virtae ;  that  tbe  Biblo  wax 
to  be  interpreted  by  hnman  reason,  and  that  its 
mstapbors  were  not  to  be  taken  literally.  The 
name  Sooinian,  which  is  often  given  to  those 
who  hold  Unitarian  opinions  as  a  term  of  re- 
proach, was  for  a  oentary  the  honorable  de- 
signation of  a  powerful  and  nnmerons  religions 
body  in  Poland,  Hnngary,  and  Transylvania, 
It  was  only  the  onion  of  die  seoolar  and  eecle- 
riastieal  force  during  the  reigns  of  Sigismnnd 
III.  and  his  scccBsior  that  snooeeded  in  break- 
ing up  and  dispersing  the  Socinian  party  in 
Poland ;  KaA  the  Raoovian  oateohism  (so  called 
from  its  place  of  publioadon,  RakAw  in  Po- 
land), compiled  m^nly  from  the  writings  of 
SooinuB,  ia  still  the  text  book  of  faith  and 
worship  in  many  Hnngarian  and  Transylva- 
nian  churches.     The  opinions  of  Socinus  are 

Srofessed  still  by  many  ohnrcbes  in  Holland, 
witzerland,  Oreat  Britain,  tmd  the  United 
States.  His  life  was  written  by  the  Pole 
Praypoovins,  and  by  the  Rev.  Joshna  Tool- 
min  (8vo,  London,  1777). 

HtKUHAGT,  the  science  which  treats  of  tbe 
aotions  of  men  living  together  in  society,  and 
of  tbe  institntioni  thus  creat«d.  Its  scope  em- 
braces the  whole  history  of  man  from  the  ori- 
gin of  language  to  the  latMt  development  of 
modem  civilization.  Ai  a  constructive  sci- 
ence it  is  of  very  recent  birth.  In  a  looser 
sense,  as  consisting  of  general  specnlations 
upon  social  aflairs,  it  is  ^most  as  old  aa  so- 
ciety itself.    Plato,  donbttess  fonnding  o 


microcosm  and  the  macrocosm,  disoovered  the 
parallelism  between  the  parts  of  a  society  and 
the  flaenlties  of  the  human  mind ;  he  also  phil- 
osophically explained  the  rise  of  division  of 
labor  in  a  society.  Aristotle  classified  polities, 
constrnoted  a  framework  for  speoolatioDS  on 
government,  and  stated  two  of  tbe  three  sooroea 
of  the  origin  of  society:  instinctive  gresari- 
onsneai  and  experience  of  utility.  The  later 
Qraek  historians  of  Rome  indulged  in  some  ar- 
bitrary theories  about  tbe  influence  of  ohmate. 
Hobbes,  following  the  lead  of  Plato,  tried  to 
establish  an  erroneous  parallelism  l»tween  a 
society  and  the  human  body ;  but  his  concep- 
tion cd  tbe  state,  the  Leviathan,  as  an  organ- 
ism, a  living  whole  made  up  of  related  parts, 


was  a  real  soclcdogioal  advance.  Pascal  devel- 
oped this  Idea;  he  regarded  tiie  whole  mooee- 
Mon  of  bnman  beings  u  a  sin^e  individual 
man,  whose  youth  is  the  world's  antiquity, 
whose  years  are  the  world's  generations,  whose 
maturity  ia  the  world's  prime;  be  thus  for- 
mally enunciated  tbe  idea  of  progress,  so  vital 
to  sociology.  Vico  held  that  it  might  be 
shown  that  peoples  the  most  widely  separated 
in  place  ana  tune  had  followed  nearly  the 
same  oourae  in  the  development  of  their  lan- 
guages and  poUticat  condition,  Abont  tbe 
middle  Of  the  18th  ocmtory,  the  French  eoo- 
nomic  sect  of  tbe  nhysiocrats  maintained  that 
there  are  uatnral  lawa  of  society  which  give 
It  a  direction  of  its  own,  irrespective  of  legis- 
lative interferenoe,  Tnrgot  even  earlier  had 
diaoovered  that  all  epochs  of  history  are  fast- 
ened together  by  a  sequence  of  canses  and 
effects,  and  had  concluded  that  there  is  an 
ordered  movement  of  advance  in  societies. 
Herder,  in  his  Ideen  rar  PhiloiophU  der  66- 
*ehiehu  der  Meruchhtit  (1TS4),  oonsiders  hu- 
manity as  an  individual  tending  through  many 
violssitades  to  perfection,  which  it  riches  in 
another  world.  Of  the  many  socialist  schemes 
which  sprang  up  after  the  French  revolntion, 
that  of  Saint^imon  alone  has  any  scientific 
value;  and  all  that  was  true  in  bis  aomewhat 
nnscientifio  speculations  has  been  incorpora- 
ted by  Saint-Simon's  secretary  and  disciple 
Angnste  Oomte  in  bis  positive  philosophy. 
Comte  first  snhjected  tho  whole  course  of  his- 
tory to  a  careful  analysis,  so  aa  to  throw  new 
light  on  tbe  development  of  society.  He  first 
fully  apprehended  the  relations  of  biology  or 
tbe  science  of  man  to  sociology;  first  clearly 
stated  the  diminishing  influence  of  phyncal 
surroundings  on  societies;  first  gave  ita  entire 
weight  to  tbe  increadng  influence  of  social 
droumstaaoM,  both  on  the  society  in  which 
we  live  and  on  that  which  has  gone  before  us. 
Oomte  was  consequently  the  first  to  lay  down 
the  hnea,  althongh  they  are  mde  and  imperfect, 
on  whiob  a  scheme  of  society  as  it  will  be  may 
be  constructed.  His  sociology,  however,  besra 
tbe  marks  of  tbe  incomplete  erudition  and 
backward  science  of  the  time.  When,  in  the 
hands  of  the  Thierrya,  Onbot,  Villemain,  and 
many  others,  history  had  taken  a  new  depar- 
ture, Oomte  profited  by  the  movement.  But 
the  studies  of  these  distinguished  writers  were 
too  closely  confined  to  the  poUtical  and  intel- 
lectual aspects  of  society,  and  Oomte  followed 
them  in  their  exclusiveness.  Coming  in  tbe 
wake  of  the  great  modern  scientific  move- 
ment, Herbert  Spencer  has  attempted  to  change 
tbe  face  of  sociology.  Taking  up  the  analogy 
between  society  and  man,  erroneously  treated 
by  Plato  and  Hobbea,  Pascal  and  Turgot, 
Spiencer  has  converted  it  into  a  series  of  gen- 
eralizations exbtbiting  a  correspondence  be- 
tween individual  organisms  and  societies,  and 
of  these  he  has  made  the  baaii  of  hie  new  sd- 
enoe.  He  describes  each  community  as  a  so- 
cial organism,  which  has  stTDCtures  and  tuno- 
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tSons.  The  ■trnotnres  are  fonni  of  Korern-' 
in«nt,  dvil,  ecolenastioal,  miliUiT',  indiutrial, 
and  oeramonUl ;  the  fonclioiii  are  sentimenU, 
idsM,  indnstcut  prooewea,  tiio  fine  trU ;  and 
both  oloadj  r«wmble  the  atrnctoies  and  fnno- 1 
tions  of  an  indiridoal  oManiam,  In  his  "  Hrat 
PrincipleB"  he  goea  forUier,  and  weka  to  de- 
rive aocial  and  organic  tog«uier  with  Inorwtio 
lawB  from  certain  ultimate  prindplea.  Xhns 
the  origin  of  division  of  hihor  in  a  oommn- 
nitf,  and  differeuoee  in  indnstrial  occupations, 
are  clearly  dne  to  diversities  of  extern^  cir- 
onmatanoea.  Thia  is  an  indaction ;  as  a  mat- 
ter of  fact  all  aimple  societies,  Tariooa  groups 
of  which  are  exposed  to  nnlike  outward  conoi- 
tiona,  tend  to  become  complex  societies.  Spen- 
cer's a  priori  ezplanatioD  la  that,  all  inflnence 
being  force,  river  banks,  sea  shores,  all  cU- 
matic  and  local  conditdous,  are  forces.  If  they 
do  not  inflnence  the  feelings  and  thus  modif  j 
the  habits  of  organic  beings  near  them,  thej 
are  wasted ;  bnt  this  is  inconceivable,  for  force 
persists.  The  instability  of  homogeneons  or 
low  forms  of  social  life  is  tberefore  dedncible 
from  the  perristenoe  of  force.  Passing  from 
general  to  apedal  aspects  of  sociology,  his  plan 
onbraoea  next  the  history  of  the  domestic  re- 
lations. Political  oiganiiations  as  historically 
baaed  on  the  family  will  then  be  elaoidated, 
and  the  fonctiona  of  government  discrimina- 
ted.  The  necessary  developmeot  of  indnstry 
from  slavery  thronghaerfdom  to  coCpwation 
will  be  shown.  IntellectDal,  nsthetio,  and 
moral  prc^p-eai  wilt  be  regarded  aa  psycho- 
It^oal  procesaee  determined  by  social  condi- 
tiona.  And  finally  all  phases  of  society  will 
be  shown  to  be  connected  with  and  reacting 
on  one  another.  Bnt  one  division  of  tbis  im- 
menoe  work  has  been  execnted  (167S). 

SOCMIO,  a  S.  W.  oonnty  of  New  Meiico, 
bordering  on  Arizona,  intersected  in  the  east 
by  the  Rio  Qrande,  and  containing  the  sonroes 
of  the  Gila  river;  areajabont  1I,S00  sq.m.; 
pop.  in  1870,  fl,a08.  There  are  fertile  val- 
leys along  the  streams,  bat  the  greater  part  of 
the  ootmty  is  moontainons  and  nnprodnctive, 
Oold,  iron,  and  other  minerals  are  f  onnd.  The 
chief  prodnotioDs  in  1870  were  26,889  bushels 
of  wheat,  86,860  of  Indian  com,  24,006  lbs.  of 
■worA,  and  2,160  gallons  of  wine.  There  were 
371  horses,  1,818  milch  cows,  1,628  working 
oxen,  1,S14  other  cattle,  23,S00  sheep,  047 
awine,  and  4  floar  mills.    Gapital,  Socorro. 

BDOOm,  an  island  in  tlie  Indian  ocean,  be- 
longing to  the  sultan  of  Oman,  about  130  m. 
E.  N.  E.  of  Cape  Qnardafni,  the  eastern  ex- 
tremity of  Africa;  length  abont  7S  m.,  breadth 
abont  26  m. ;  area,  1,809  sq.  m.;  pop.  abont 
8,000.  Tamarida,  the  o^itai,  is  in  tat  1S°  S9' 
N.,lon.fi4°l'B.  The  mrfaoe  is  generally  abont 
800  ft.  above  the  sea,  and  the  ahorea  are  bold. 
Toward  the  north  there  is  a  ridge  of  moon- 
tains  with  several  peaks  rising  to  tiie  height  of 
S,000  ft.  There  are  some  small  streams,  and 
where  there  is  snffioient  moisture  vegetation 
is  remarkably  luxuriant.    Date  trees  and  cot- 
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ton  are  cnltivated ;  bnt  Socotm  is  particiUsrlj 
famous  for  aloes  and  the  gam  of  uie  dragon's 
blood  tree,  both  of  which  are  said  to  be  the 
finest  in  Uie  world.  Camela,  homed  cattle, 
sheep,  asses,  and  goata  are  reared.  There  is 
some  trade  with  HosoaL — Ohristianity  appears 
to  have  been  planted  on  this  island  doring  the 
wostolio  ag^  and  it  remained  Christian  untU 
the  end  of  the  I&th  oentnry,  sharing  the  fate 
of  the  Nestorian  chnroh,  which  the  Socotrans 
had  joined.  The  Portngnese  several  times  at- 
tempted to  oocapy  the  island  and  to  revive 
Ohristianity.  In  1884  the  English  explored 
Socotra  and  appeared  disposed  to  occupy  it; 
bat  t^ey  abandoned  the  design  when  they  oc- 
cupied Aden.  There  are  two  pecnliar  tribes 
on  the  ialand,  one  said  to  be  oescendants  of 
Jews,  and  the  other  of  the  Portngnese. 

SOOUTESI,  s  Greek  philosopher,  bom  In  the 
immediate  neighborhood  of  Athens  between 
471  and  46S  6.  0.,  died  in  that  dty  in  E99. 
He  was  the  son  of  Sophronisous,  a  sonlptor, 
and  <st  Phffinarete,  a  midwife,  and  was  trained 
in  bis  father's  art.  Tradition  ascribed  to  his 
chisel  three  draped  flgnres  of  the  Graces  which 
in  the  time  of  Pausanias  were  ahown  at  the 
entrance  to  the  soropoHB.  As  a  philosopher 
he  called  himself  self-taught,  and  referred  his 
knowledge  sometimes  to  books,  bnt  more  fra- 
qaently  to  intercourse  with  distingDished  men. 
Though  traditiDnally  represented  as  on  old, 
bald-headed  man,  it  is  probable  that  bis  ex- 
traordinary peculiarities  were  early  manifest- 
ed, and  it  is  certain  that  he  was  famous  both 
among  wits  and  the  poonlaoe  in  428,  when 
the  "Olouds"  of  Aristopnanea  wsa  first  exhib- 
ited. Plato,  Xenophon,  and  Aristophanes  offer 
different  phsseB  and  estimates  of  nis  ptiiloso- 
phy,  but  agree  in  the  ontline  of  his  personal 
qoalities  and  habits.  With  remsikable  physi- 
cal strength  and  endorance,  he  trained  himself 
to  coarse  (are,  scanty  clothing,  bare  feet,  and 
indifference  to  heat  or  cold,  aiming  thas  to  re- 
dnce  the  namber  of  his  wants,  aa  a  distant  ap- 

Sroach  to  the  perfection  of  the  gods.  He  had  a 
at  nose,  thick  Ups,  prominent  eye^  bald  pate, 
squat  figure,  and  nngdnly  gait,  and  wandered 
abont  tne  streets  of  Athens,  standing  motion- 
less for  hours  in  meditation,  and  charming  all 
classes  and  ages  by  his  conversation ;  so  that 
Aleibiades  (in  Plato's  Symptmitm)  likened  him 
to  an  nnconthly  scnlptured  Bilenns  containing 
within  the  images  of  the  gods,  and  declared 
that  "as  he  talks,  the  hearts  of  all  who  hear  lew 
up  and  their  tears  are  poured  out."  Though 
a  sage  and  a  martyr,  he  was  wholly  removed 
from  asceticism,  exemplified  the  finest  Athe- 
nian social  culture,  was  a  witty  as  well  as  seri- 
ons  dispntant,  and  on  festive  oocadons  wonld 
drink  more  wine  than  any  other  goest  without 
being  overcome.  Few  events  of  his  life  are 
recorded.  Of  his  wife  Xanthippe,  all  that  has 
passed  into  history  is  that  she  bore  him  three 
sons,  that  she  had  a  violent  temper,  and  that 
he  s^d  he  married  and  endured  her  lor  self- 
discipline.     He  was  an  enthnslaatic  lover  of 
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the  catj,  witiiin  which  alone  he  toond  instruc- 
tion, and  beyond  the  walls  of  which  he  oeTor 
went,  except  once  to  a  pablio  festival,  and 
again  to  serve  as  hoplite  &t  Potidiea  (ahont 
481),  on  the  ontbreak  of  the  Feloponneuan 
Btrnggle,  at  Delinm  (424),  and  at  Ataphipolia 
(422).  At  Fotidna  he  went  barefoot  over 
ice  and  snow,  aurpassed  all  other  soldiers  first 
in  the  cheerful  endnrance  of  hanger  and  then 
in  the  apparent  eujojment  of  plenty,  and 
saved  the  life  of  Alcibiades,  to  whom,  instead 
of  himself,  his  own  reqneat  caused  the  prize 
of  valor  to  be  awarded.  His  oompoanre  and 
braverj  were  alike  distinguished  at  Deliom 
and  Amphipolis.  lie  sougbt  influence  neitJier 
as  a  soldier  nor  statesman,  and  once  only  dis- 
oharged  a  political  office.  In  40S  he  was  one 
of  the  five  prytanea  of  the  senate,  when  the 
illegal  sentence  of  death  waa  proposed  egunst 
the  victors  at  the  Arginnste ;  and  be,  bring 
epistates  for  that  day,  refaaed  to  put  the  ques- 
tion to  vote,  despite  the  menaces  of  the  peo- 
ple and  the  assembly.  With  four  other  citi- 
zens he  waa  summoned  by  the  thirty  tyrants 
to  go  to  Salamis  and  bring  back  Leon  to  pnn- 
islment ;  and  he  alone  ref lued.  Engaged  as  a 
missionary  in  the  service  of  truth  snd  virtue, 
he  was  warned  from  participating  in  public 
aSairs  by  what  he  called  a  im/idviov,  i.  «.,  an 
internal  voice,  which  he  professed  to  hear  from 
childhood  in  the  way  of  restraint,  bnt  never  in 
the  way  of  instigation,  and  which  he  was  ao- 
ouatomed  to  speak  of  familiarly  and  to  obey 
implicitly.  This  demon  or  genius  of  Socrate^ 
wnioh  was  not  personified  by  himself,  was  re- 
garded by  Flutaroh  as  an  intermediate  being 
between  goda  and  men,  by  the  fathers  of  the 
church  as  an  evil  spirit,  by  Le  Clerc  as  one  of 
the  fallen  angels,  by  Ficino  and  Dacier  as  a 
good  angel,  and  by  later  writers  as  a  personi- 
fication of  conscience,  or  practical  instinct, 
or  individual  tact.  Nor  was  this  the  only 
way  in  which  he  thought  he  received  the  spe- 
cial mandates  of  the  gods.  By  divinations, 
dreams,  and  oracular  intimations,  he  believed 
his  peculiar  mission  to  be  imposed  upon  him  ; 
and  when  the  Pythian  priestess  pronounced 
him  to  be  the  wisest  of  men,  he  wae  perplexed 
between  the  decision  of  an  authonty  which 
be  deemed  worthy  of  aU  respect  and  his  own 
estimate  that  he  had  no  wisdom  whatsoever 
on  any  subject.  With  this  sanction,  he  straok 
ont  the  original  path  of  an  indiscriminate  pub- 
lic talker  for  tne  sake  of  instraotion.  His 
disinterestedness,  poverty,  temperance,  easy 
affability,  and  unrivalled  sagacity,  as  well  as 
his  plausible  and  captivating  voice  and  man- 
ner, commended  his  conversation.  He  spent 
the  whole  day  in  public,  in  the  walks,  the  gym- 
nasia, the  schools,  the  porticoes,  the  work- 
shops, and  the  market  place  at  tlie  hour  when 
it  was  most  crowded,  talking  with  every  one 
without  distinction  of  age,  sex,  rank,  or  con- 
dition, discnsiing  with  politicians,  sophists, 
military  men,  aitista,  and  ambitious  youths, 
eager  to  get  self-knowledge  and  to  awaken  the 


moral  consciousnese,  striving  to  win  now  Ald- 
biades  and  now  Theodota  to  virtue,  never  ac- 
cepting money  in  return  for  wisdom,  attract- 
ing listeners  daring  his  later  years  even  from 
the  remoter  cities  of  Greece,  but  founding  no 
school,  teaching  in  no  fixed  place,  and  writing 
no  hooka.  His  cnatom  waa  by  systematic  croaa 
examination  to  convict  every  distingnished 
man  whom  he  met  of  ignorance.  Thus,  after 
hearing  the  oracular  e^ogy  from  Delphi,  as 
reported  by  Flsto  in  his  "  Apology,"  ne  set 
out  to  examine  the  men  whom  he  deemed 
wiser  than  himself.  The  politicians,  the  poets, 
and  the  artificers  were  in  turn  affronted  as 
he  attempted  to  demonstrate  their  conceit  of 
knowledge  without  ita  reality,  their  skill  with- 
out wisdom.  His  irony,  or  assumption  of  the 
character  of  an  ignorant  learner,  till  he  in- 
volved his  opponent  in  contradictory  answers, 
added  zeet  to  his  discaastons.  But  he  differed 
from  the  sophiata,  though  he  was  ridiculed  aa 
the  chief  of  tbem,  in  that,  whether  serions  or 
hnmorons,  he  was  ever  seekinga  positive  baaia 
for  truth,  while  they  for  the  most  part  denied 
the  possibility  of  trnth,  and  could  ply  tbe  so- 
phistical art  with  entire  indifference  to  it.  In 
his  conception,  virtue  was  aa  intellectual  as 
vice,  and  he  let  slip  no  opportunity  to  engage 
with  the  masters  of  sophistry,  to  follow  uem 
through  their  subtieties,  to  unravel  their  cap- 
tious inquiries,  and  to  wield  the  weapona  of 
rhetorical  adroitness  in  the  interest  of  truth. 
He  exhibited  undisguised  contempt  for  the  ru- 
lers, proclaiming  that  government  was  a  moat 
difficult  science,  and  that  men,  who  would  not 
trust  themselves  in  a  ship  without  an  experi- 
enced pilot,  not  only  trasted  themselves  in  a 
state  with  untried  rulers,  but  even  sought  to 
become  rulers  themselves.  He  thus  naturally 
and  neoesaarily  made  for  himself  enemies  in 
every  direction  and  omon^  all  classes.  At- 
tached to  none  of  the  political  parties,  ridi- 
culed in  turn  as  a  buffoon  and  as  a  moral  cor- 
rupter, at  once  satirized  by  Aristophanes  and 
hated  by  the  tliirty,  especially  odious  from  bis 
intimate  connection  with  Oritias  and  Alcibi- 
ades,  only  a  decent  pretext  was  wanted  to  bring 
upon  him  the  vengeance  of  power,  and  this  was 
found  in  a  charge  of  impiety.  An  orator  named 
Lycon  and  a  poet  named  Meletus  united  witli 
the  demagogue  Anytus  in  impeaching  him  for 
despising  the  tutelary  nationsJ  gods,  for  intro- 
ducing other  and  new  deities,  and  also  for  cor- 
rupting the  youth.  The  details  of  the  acensera 
were,  that  he  worshipped  a  demon  unknown 
to  the  mythology,  that  be  contemned  the 
eiisting  political  constitution  bj  ridiculing  the 
practice  of  choosing  archons  by  lot,  that  he 
taught  young  men  the  habit  of  depreciating  the 
entire  mode  of  life  of  their  fathers,  and  that  he 
qnot«d  and  perverted  passages  from  the  poems 
of  Homer  andHosiod  to  favor  aristocratic  doc- 
trines. He  approached  his  trial  with  no  ex- 
pectation of  acquittal,  though  he  hod  always 
obeyed  the  laws,  and  even  in  reli^one  opinions 
was  identified  with  the  public  mind  of  Athena. 
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He  commented  npou  all  the  impntalions,  mA 
denied  aome.  Ha  mentioned  nia  blametesa 
life,  bis  divine  commisaion,  and  the  consequent 
antipsthiea  whioli  lie  aroased,  refnted  the 
chftrge  ot  irreligion,  maintained  a  calm,  brave, 
and  almost  hsDghtj  bearing,  and  declared  his 
solicitude  ratlier  foi"  the  (jowl  repnte  of  the 
Athenians  than  for  himself.  He  heard  irith- 
ODt  Borprise  the  sentence  of  condemnation, 
which  v/aa  passed  hj  a  majork?  of  onlj  five  or 
ax  in  the  Athenian  dicaslArj  of  GB"!  members. 
It  is  probable  that  the  prosecution  waa  de- 
signed rather  to  hamble  than  to  destroj  him. 
XeDophoa  affirms  that  the  defiant  and  fearless 
tone  ot  his  defence  was  the  direct  eanse  of  his 
condemnation ;  and  it  is  oertain  that  the  capi- 
tal sentence  which  followed  it  was  the  oonse- 
qnence  of  his  libBra  e«ntwaaeia,  as  Oicero  ex- 
presses it  The  penalt?  of  death  having  been 
pronoQnoed,  he  declared  himaeU  satisfied  both 
with  his  own  conduct  and  with  the  result,  cal- 
onlated  that  his  bearing  on  the  trial  woatd  be 
the  most  emphatic  lesson  which  be  could  read 
to  the  7onth  of  Athena,  and  predicted  that  his 
removal  would  be  the  signal  for  nameroos  suo- 
cassora  in  so  worthy  a  work.  An  interval  of 
30  dajB  was  allowed  for  the  annual  Tbeoric 
misdon  of  the  sacred  ship  to  Deloa,  which  he 
passed  in  prison,  with  chains  on  his  legs,  in 
conversation  with  his  friends.  The  Platonic 
di^ogues  of  "Grito"  and  "Phrado,"in  addi- 
tion to  their  historic  value,  maj  be  regarded 
as  imitations  or  developments  of  his  last  argn- 
ments  on  the  dutj  of  obedience  to  the  laws 
and  on  the  evidenoea  of  immortality.  There 
IB  no  anthority  bnt  that  of  late  and  untrust- 
worthy writora  for  the  statement  that  the 
Athenians  lamented  his  fate  and  punished  his 
accosers. — The  Memardbilia  of  Senophon  and 
the  dialogaes  of  Plato  have  been  supposed  to 
represent  an  esoterio  and  an  esoteric  Socra- 
tes, and  thN%  has  been  a  long  controversy  as 
to  which  contains  the  most  complete  and  trne 
history.  The  former  professes  to  record  ac- 
tual conversations  held  by  him,  and  was  de- 
signed OS  an  apology ;  while  the  Socrates  of 
the  latter  is  the  spokesman  of  theories  which 
may  or  may  not  have  l)een  lie  opinions  of  the 
master  as  well  as  the  disciple.  But  the  two 
pictures  thns  presented  are  in  the  main  accor- 
dant. Socrates  marks  the  epoch  in  Greek  phi- 
losophy when  apeoolation  turned  from  physics 
to  ethici.  He  directed  his  attention  to  hn- 
man  relations  and  dnties.  Astronomy  he  pro- 
nonnoed  a  divine  mystery;  geometry  he  val- 
ued only  for  land-measoring ;  generj  physics 
he  discarded  altogether  as  having  furnished 
and  promising  nothing  bnt  hypothetical,  con- 
trary, and  useless  results ;  human  practice  alone, 
with  the  knowledge  pertaining  to  it,  was  ee- 
teemed  the  proper  subject  of  human  investiga- 
tion. According  to  Oicero,  "  Socratea  called 
philosophy  down  from  the  heavens  to  earth, 
and  introdnoed  it  into  the  cities  and  honses  of 
men,  compelling  men  to  inquire  oonoeming  lite 
and  morals  and  things  good  and  evil." — The 
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most  complete  disousstons  concerning  Soaratea 
are  in  general  histories  of  Greece  and  ot  phi- 
losophy. See  also  Hoses  Mendelssohn's  life  of 
Socrates,  prefixed  to  his  own  Phttdon;  Nares, 
"AnEssLayou  the  Demon  or  Divination  of  So- 
crates "  (1782) ;  Winers,  Sohratet  alt  Mmuch, 
Burger  und  PhiUMophCieU);  Sohleiermacher, 
Ueber  dm,  Werth  dei  Sohrate*  all  PAilotophen 
(1816-'18);  Ld\xt,I>u demon, da SoeraU {mat); 
K.  F.  Hermann,  Be  Soeratit  Aeeutator&u* 
(1854);  and  Zeller,  "Socrates  and  Sooratie 
8chool8"(1888).  TIeberweg's  "History of  Phi- 
losophy" (1872),  voL  i.,  pp.  80-88,  contains  a 
full  list  of  works. 

SODl,  a  name  given  to  eodio  monoxide,  or 
common  oxide  of  sodium,  NatO,  the  base  of 
the  important  series  of  sodium  salts;  alao  to 
the  hydrated  oxide,  or  caustic  soda,  NaHO, 
and  in  eommerce  to  the  normal  carbonate,  Nai 
GOt  +  10n,O.  Anhydrous  sodio  monoxide,  or 
the  soda  of  the  chemist,  NaiO,  is  formed  when 
the  metal  is  bnmed  in  dry  air  or  oxygen  gas, 
by  aiporang  the  dioxide  to  a  high  heat,  or  hj 
heating  sodio  hydrate  with  an  equivalent  quan- 
tity of  metallic  sodium,  whereby  NaHO+Na 
is  converted  into  NaiO+H.  When  sodium  is 
burned  in  oxygen  gas  till  its  weight  is  constant 
a  dioxide,  NaiOi,  b  formed.  When  exposed 
to  the  air  it  deliquesces,  and,  uniting  with  car- 
bon dioxide,  resolidifies  as  carbonate.  When  a 
heap  of  it  is  moistened  it  becomes  heated  and 
evolves  oxygen  gas.  The  monoride  attracts 
moisture  as  powerfully  aa  the  oorresponding 
potassic  oxide,  forming  sodic  hydrate  or  canstio 
soda,  from  which  the  water  cannot  be  expelled 
by  beat  alone.  The  propertiee  of  caustic  soda 
resemble  those  of  caustic  potash,  and  it  may 
be  prepared  from  the  carbonate  by  a  similar 
method  (see  Potash,  vol,  liil.,  p.  7Bfl) ;  but  its 
action  upon  acids  ia  rather  less  energetic.  Its 
specifio  gravity  is  2'IS.  It  is  manntoctured 
on  a  large  scale  in  the  alkali  works  accord- 
ing to  a  process  proposed  by  Mr,  Gossage,  by 
which  advantage  is  taken  of  the  presence  of 
eaustic  soda  in  the  black  ash  solution.  The 
crude  solution  of  black  ash  vats  is  evapora- 
ted to  a  speufio  gravity  of  1*5  or  1'6,  during 
widoh  operation  most  of  the  carbonate,  snl- 

5 hate,  and  cldoride  crystallize  out.  The  "  red 
qnor,"  as  it  is  technically  called,  which  owes 
its  color  to  a  compound  of  sulphide  of  sodium 
and  sulphide  of  iron,  and  which  ia  also  con- 
taminated with  ferrooyanide  and  sometimes 
with  Bnlphocyanide  of  potassium,  haa  air  forced 
through  it  while  hot,  which  oaoses  the  precipi- 
tation of  the  iron  as  sesqnioiide  and  tne  con- 
version of  the  snlphnr  componnds  into  bdI- 
phaloB.  The  addition  of  s<>dio  nitrate  com- 
pletes the  oxidation,  and  this  salt  may  be  used 
for  the  whole  process.  After  its  addition  the 
evaporation  is  carried  farther  anti!  the  whole 
mass  is  heated  nearly  to  redness.  When  the 
temperatnre  rises  to  811°  large  ^nantities  of 
ammonia  are  evolved,  and  as  it  moreases  ni- 
trogen escapes  abundantiy.  The  fused  soda  ia 
poured  into  sheet-iron  vessels,  in  which  It  so- 
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Toloanic  springs  of  Iceland  and  North  Amer- 
ica, often  contaiiiiDg  aeeqni  carbonate,  wu  long 
known  in  commerce  as  natron.  Large  qnan- 
titiee  of  it  and  of  other  soda  salts  ooonr  in  the 
form  of  an  efflorescence  on  the  "  alkali  plarns  " 
of  the  western  territories.  It  was  formerly  pre- 
pared artificially  from  kelp,  or  the  ashes  of  sea- 
weeds and  fnci,  and  also  from  barilla,  the  lemi- 
fnsed  ash  of  the  taltola  loda,  a  plant  which  has 
been  coltivated  with  great  care  bytbe  Span- 
iards, especially  in  the  vicinity  of  Alicante,  the 
seed  being  sown  in  light  low  soils  which  are 
irrigated  by  sea  water.  Barilla  yields  mnch 
more  soda  than  kelp,  the  Utter  being  now  prin- 
cipally used  for  obtaining  iodine.  Bnt  the 
quantity  of  soda  obtained  from  barilla  is  small 
in  comparison  with  that  manufactured  by  the 
process  of  Leblanc,  which  consists  in  first  oon- 
vertlng  chloride  of  sodinm  or  common  salt  into 
snlphate  of  sodinm  or  Glauber's  salt,  and  then 
oonverting  the  sulphate  into  carbonate  by  heat- 
ing it  with  carbonate  of  lime  and  coal.  The 
conversion  of  common  salt  into  snlphate  or 
"  salt  cake  "  is  called  the  "  salt-cake  prooesa," 
and  is  effected  in  a  salt-cake  fnmaoe.  One  of 
the  beet  forms  of  famaoe  contains  two  iron 
vessels  or  retorts  placed  in  separate  heating 
apartments  or  furnaces,  bat  connected  with 
each  other  by  a  neck.  Into  the  first  vessel, 
called  the  decomposer,  which  is  oval,  are  in- 
trodoced  6  or  6  cwt  of  common  salt  and  a  rath- 
er less  weight  of  sulphnrio  acid  of  sp.  gr.  1-78, 
and  a  gentle  heat  is  ^iplied.  Hydroohlorio 
add  is  evolved  and  passes  off  by  a  fine  to  con- 
densing towers  containing  fragments  of  coke 
or  stone,  through  which  water  is  allowed  to 
trickle.  There  are  two  towers,  the  first  one 
receiving  the  vapors  at  the  bottom,  paving 
what  are  not  idworbed  to  the  top  of  the  other, 
from  the  bottom  of  which  the  residue,  mostly 
WT  and  some  imparities,  isanes  and  passsa  into 
a  large  chimney.  In  the  first  vessel  aboat 
half  the  salt  is  decomposed,  when  the  pasty 
miasa,  consisting  of  acid  snlphste  of  sodinm  and 
nndeoomposed  salt,  is  thrust  into  the  second 
vessel  or  roaster,  which  is  heated  to  a  high- 
er degree,  and  the  decomposition  completed. 
"Die  reaction  in  the  first  vessel  ia  as  follows ; 
2NaCl-f-H,S0*  =  N'a01-HNaH,S0.-HH0L  In 
the  second  vessel  the  add  sodic  snlphate  re- 
acts npon  the  nnohonged  salt,  the  hydrogen 
taking  the  chlorine  to  form  hydroohlorio  acid, 
leaving  two  moleculee  of  sodinm  to  nnite  with 
the  snlphion,  SO.;  thus,  lfa01-»-NaHB0.= 
HOI-fNaiSG..  The  hydrochloric  acid  gas 
from  both  vessels  passes  throngh  the  some  flue 
and  condensing  towers.  The  neutral  sulphate 
or  "  salt  cake  "  is  then  removed  from  the  sec- 
ond chamber,  rednoed  to  powder,  and  mixed 
with  powdered  chalk  and  coal,  in  the  propor- 
tion of  two  ports  each  of  snlphate  and  chalk 
and  one  part  of  coal.  This  mixture  is  then 
thrown  in  qnantities  of  from  9  to  8  cwt.  into 
a  rererberatory  famaoe,  and  melted  while  be- 


ing sdrred.  The  mass  is  ^iaea  raked  ont  into 
a  mould  from  which  it  ia  turned  when  cold, 
forming  ball  soda,  or  black  ash,  which  contains 
from  20  to  27  per  cent  of  pure  soda  or  neu- 
tral carbonate,  mtnns  its  water  of  crystallica- 
tion,  and  mixed  with  colciom  sulphate,  quick* 
lime,  and  nnbnrned  ooaj.  The  reaction  is 
represented  as  foUows:  Ka.6O<+0a0O.-H40 
=Ha,00i-K0a8-<.400,  the  chemical  changes 
consisting  firstly  in  the  deoiidalion  of  the  salt 
cake,  and  its  conversion  itUo  disodio  sn]- 
phide  with  evolution  of  carbonic  oxide,  and 
secondly  in  the  formation  of  sodic  carbonate 
and  calcic  snlphide  by  interchange  of  the  con- 
stituenta  of  the  disodic  solphlde  and  calcic  car- 
bonate. The  sodinm  salts  are  extracted  in  a 
series  of  vata,  by  warm  water  which  passes 
from  one  to  the  other.  Calcinm  eolpbide, 
which  ia  formed  in  large  quantities,  was  tat- 
merly  a  waste  product,  but  is  now  partly  util- 
ized in  the  preparation  of  hyposulphite  of  soda, 
which  has  been  employed  to  a  considerable 
extent  as  an  "antiohlor"  for  removing  tbe 
last  traces  of  chlorine  from  bleached  pwcr 
pnlp.  The  black  solation  obtained  bj  the  Ux- 
ivialion  of  the  black  ash  is  allowed  to  settle^ 
when  it  is  pumped  into  iron  pans  and  evapo- 
rated by  the  waste  heat  from  the  fumaMa, 
Much  of  the  salt  crystaUises  during  eboUition 
and  is  removed  by  perforated  ladlea.  The 
mother  liquor  retains  a  portion  of  caustic  aoda, 
which  may  be  converted  into  carbonate  by 
mixing  it  with  sawdust  and  roasting  in  a  rever- 
beratory  fomace.  At  present,  however,  this 
oonverEioD  into  carbonate  is  not  much  prac- 
tised, but  the  caustic  soda  is  extracted  accord- 
ing to  the  plan  of  Mr.  Gosssge,  already  de- 
scribed. The  crude  carbonate  is  crystalliEed 
by  redissolving  it  in  hot  water,  allowing  this 
to  become  dear  by  standing,  and  then  ranning 
it  into  deep  pans,  having  a  capacity  to  yield 
about  one  ton  of  crystallized  carbonate.  The 
Bolntion  cools  in  five  or  six  days,  and  large 
crystals  are  formed.  The  mother  liquor  yieUs 
an  inferior  ash.'-Sodio  carbonate,  or  coumMr- 
oial  nentral  carbonate  of  soda,  has  a  nanseous 
alkaline  taste,  and  orystaliiies  la  large  trani- 
parent  rhomlwidal  prisms,  containing  10  mole- 
cules of  water,  which  melt  in  their  water  of 
crystallization,  are  soluble  in  any  proportion 
of  hot  water,  and  are  also  very  soluble  in  cold 
water.  The  salt  easily  parte  with  its  water, 
and  melts  at  a  red  heat  If  it  is  crystallized 
trt  a  temperatnre  of  —4°  F.,  15  moleooles  of 
water  of  erystallization  are  taken  np.  Mit- 
Bcherlich  obtained  sodic  carbonate  with  six 
molecales  of  water  of  crystallization.  Above 
B8-a°  the  salt  crystallizes  in  forms  derived  from 
the  sqnare-based  octahedron,  containing  five 
molecules  of  water;  bnt  between  158  and 
176°  it  crystallizes  in  four-sided  prisms  con- 
taining only  one  molecule  of  water.  The  max- 
imnm  solubility  of  soda  in  water  is  at  1(K>'4°. — 
The  prindpal  uses  of  oommerdal  carbonate  of 
soda  are  in  the  preparation  of  the  bicarbonate 
aadof  oansticBoda;  inthemannfaotoreof  haid 
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KM^,  for  wUoh  purpose  it  is  better  adapted 
th&u  potash  on  aooonnt  of  not  being  deHqnea- 
oent  like  the  Utl«r  alkali  (sea  Soap)  ;  and  alto 
Tmy  largelf  in  the  preparation  of  paper  pnlp 
fn»n  Tarions  msteriala.  The  paper  maker  oses 
it  In  oonneotion  with  qiiicUime,  which  redooea 
it  to  canstio  soda.  (Bee  Papbb.)  It  is  also 
lued  in  the  laundry,  and  for  domestio  snd 
Qteansing  pnrposee  genarally. 

SODi  P0mB8>    See  EnKBYBBOBHOx. 

SODlwnBL    See  MiNKUL  WATna. 

MDBMUUIID,  a  S.  E.  Inn  or  province  of 
Sireden.  bounded  N.  bj^Lake  Utelar,  E.  hj  the 
igan  of  Stockholm,  which  embraces  a  poitiOD 
ot  the  old  province  of  SMermanland,  and  S. 
E.  by  the  Baltic;  area,  S,e03  sq.  m. ;  pop.  in 
187^  188,698.  It  is  generally  level  and  fer- 
tile, and  aboands  In  inland  lakes,  incladiog 
part   of  Lake   Hjelmar.      Aericnltare   is  the 

IirincipBl  oocnpation,  and  the  fisheries  and 
amber  trade  are  of  some  importance.  Capi- 
tal, NykOping. 

SOMin.  the  most  abnndant  of  the  alkali  met- 
ala,  ita  chloride  composing  the  prlndpal  part 
of  the  aallne  matter  of  the  ocean,  and  also  ex- 
isting in  extenrive  beds  in  geological  strata. 
Large  quantities  of  nitrate  and  carbonate  of 
sodiom  are  f  oond  in  beds,  and  in  some  rooks 
it  is  oombined  with  ailioa.  The  metal  was  ob- 
tained by  Sir  Hnmphry  Davy  soon  after  his 
discovery  of  potflssiam,  and  by  a  similar  meth- 
od. Gay-Lassac  and  Th6nard  afterward  pre- 
pared it  by  deoompoalnff  iodic  hydrate  with 
metollia  iron  at  a  whita  neat.  It  may  be  pre- 
pared readily  by  the  process  of  Bnmner,  which 
oouista  in  distilling  a  mixture  of  the  carbonate 
whfa  powdered  charcoal.  The  process  has 
been  improved  by  Deville  and  others,  and  em- 
ployed on  a  large  so^e  in  mannfactnring.  The 
oarbonate  of  soda  used  in  the  process  is  pre- 
pared by  e^dning  the  cryetalliTed  neutral  oar- 
bonate. It  is  thoroDghly  dried,  pounded,  and 
mixed  with  a  alight  excess  of  charcoal.  Qround 
chalk  is  also  added,  to  preserve  a  pasty  condi- 
tion and  prevent  Uie  carbonate  of  soda  from 
■eparating  from  the  charcoal.  The  following 
proportions  are  reoommended  by  Deville  for 
mannfaetorii^  operatiooB:  dry  carbonate  of 
soda,  SOkilogrammea;  oharoosl,  IS;  ohalk,  8. 
The  materials  should  be  tborooghly  mixed,  and 
it  ia  well  to  calcine  the  mixture  before  patting 
it  into  the  distilling  apparatoa,  by  which  it  is 
made  mora  compact,  so  that  a  greater  qaan- 
ti^  can  be  introdnced.  It  is  put  into  cyllndri- 
eal  iron  retorta  covered  with  olay,  which  ore 
heated  ia  a  reverberatory  furnace.  The  re- 
torta have  movable  enda,  so  that  at  the  dose 
of  the  operation  the  charge  may  be  withdrawn 
and  a  freah  one  introduced  witiiont  removing 
the  cylinders  or  putting  out  the  fire.  The  re- 
crivera  are  of  the  form  used  in  the  preparation 
of  potassium.  (See  Potamiuk,  toL  xiiL,  p. 
7S8.)  The  same  preoantions  are  necaaaary  aa 
in  the  preparation  of  that  metal.  The  ohalk 
is  employed  to  prevent  the  ehorcoal  from  sep- 
arating the  oarbonate  of  soda  when  it  toaea. 
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The  charcoal  combines  with  oxygen  whan  the 
heat  is  sufficient  to  weaken  the  afGnities  be- 
tween the  conatituenta  of  the  aalt,  and  the 
metallic  sodium  is  left  free,  when  it  distils 
over  and  is  condensed  in  the  receiver,  nearly 
pore  if  the  operation  is  weU  conducted.  It  is 
perfectly  purified  by  melting  it  under  naphtha, 
when  it  may  be  ran  into  moulds  tike  those  used 
for  lead. — Sodium  ia  a  brilliant  silver-whito 
metal,  resembling  potaaaium  in  its  phyiiosl  and 
in  most  of  its  chemical  properties.  It  is  a  good 
conductor  of  heat  and  electricity.  Its  spedfio 
gravity  is  0-979,  its  atomic  weight  28,  and  ita 
symbol  Na  (natrium).  It  is  toft  at  common 
temperatores,  fases  at  207-7°  P.,  and  oiidizea 
rapidly  in  the  air.  At  the  freezing  point  of 
water  it  is  very  dnctile,  and  at  the  zero  of 
Fahrenheit  it  is  qoite  hard.  If  a  small  quan- 
tity ot  the  metal  is  melted  in  a  sealed  tobc 
filled  with  coal  gas,  and  cooled  till  ciystalliza- 
tion  begins,  when  the  liquid  portion  is  turned 
off  shining  octahedral  oryst^a  will  remain. 
When  dropped  into  cold  water  It  decomposes 
it  with  violenoe,  evolving  hydrogen  gas,  but 
does  not  produce  «ioiigh  heat  to  iifiame  it 
unless  the  metal  is  held  in  one  spot  so  that  the 
heat  shall  not  l>e  dissipated.    If  the  water  is 

Erevionsly  warmed,  the  ga*  will  take  fire,  born- 
ig  with  a  bright  characteristic  yellow  flame. 
Sodimn  is  widely  diffused  in  the  mineral,  ani- 
mal, and  vegetable  kingdoms,  united  with  silicio 
and  carbonic  acid  in  many  minerals,  forms  a 
large  share  of  the  atdine  portions  of  animal  fin- 
ids,  and  enters  largely  into  the  composition  of 
marina  plants.  It  nnitee  with  oxygen  to  form 
two  well  known  oxides:  the  monoxide,  NsiO, 
the  soda  of  the  chemists,  and  the  dioxide,  NaiOi, 
These  two  oxides  are  formed  when  sodium  is 
burned  in  common  air.  When  burned  in  oxy- 
gen gas  till  it  no  longer  increases  in  weight,^  it 
is  wholly  converted  into  the  dioxide.  With 
water  it  forms  a  hydrate,  JToHO,  which  corre- 
sponds in  composition  to  the  monoxide,  a  mole- 
onle  of  hydrogen  replacing  one  of  sodinm,  Thia 
hydrate  is  the  caustic  soda  of  commerce.  (Sep 
Soda.) — Salt*.  The  salts  of  sodinm  ore  among 
the  most  important  of  oil  eompomids,  not  ex- 
cepting those  of  potassium.  The  principal  one  la 
the  chloride,  or  common  salt  {See8Ai.T.)  The 
iodide,  Nal,  and  the  bromide,  NaBr,  are  anal' 
ogous  to  the  corresponding  potassium  com- 
pounds. At  temperatures  above  86°  the  bro- 
mide crystallizes  in  anbydrona  cubes,  bat  at 
tower  teraperotures  it  unites  with  two  mole- 
coleaof water andfonnsbeiagonaltables.  The 
ioidide,  at  temperatures  above  104°,  crystallizes 
in  anhydrous  cubes ;  but  at  ordinary  tempera- 
tures large,  transparent,  striated,  oblique  rhom- 
bic prisms  are  formed,  containing  two  molecules 
of  water.  The  small  proportion  of  sodio  iodide 
which  is  contained  in  sea  water  fomisheB  the 
commercial  supply  of  iodine,  the  kelp  from 
which  iodine  is  obtained  being  the  ashes  of 
marine  plants  which  oaahnllate  the  iodide  from 
the  sea  water.  (See  Iodisx.)  The  sulphides  of 
sodinm  correspond  to  ttiose  of  potassium,  and 
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may  b«  prepared  hf  nmilu-  procewei.  Tbe 
flaoride,  NoF,  eiists  in  combinatdon  with  ala- 
miDio  fluoride  in  the  mineral  oryolite  8(NftF), 
AliFi,  f  OQDd  in  Greenland  and  the  Ural,  which 
is  the  chief  soured  of  metallio  alamimun.  (8ee 
ALHinirru,  and  Cbtoutb.) — Sodic  Bolphate, 
the  well  known  Glauber's  wit,  is  described  un- 
der that  title.  Sodiom  nnites  with  sulphnrons 
acid  to  form  a  neutral  and  on  acid  gnlphite. 
The  neutral  aalt,  Na«80i  +  lOH.O,  is  procured 
bj  passing  sulphurous  anhjdiide  (see  Sui^ 
phub),  the  proauot  of  sulphur  burned  in  air, 
over  moistened  crystals  of  sodio  carbonate  aa 
long  as  the  gas  is  absorbed,  dJssolTing  the  moes 
in  wat«r  and  crystalliinng.  It  is  extensively 
employed  for  the  preparation  of  the  hyposul- 
phite of  soda,  which  is  largely  used  under  the 
name  of  "antichtor"  to  remove  tbe  lost  traces 
of  chlorine  from  bleached  paper  pulp.  (See 
Fapxb,  vol.  ziii.,  p.  4S.)  The  acid  sulphite^ 
NaUSO,,  is  of  little  importanoe.  The  hypo- 
sulphite, NaiSiOi+GIliO,  was  formerly  made 
to  some  extent  from  impure  sodio  sulphide, 
or  Bnlpharet  of  sodium,  by  passing  sulphurous 
anhydride  through  it  until  it  oeaaed  to  be  ab- 
sorbed ;  but  it  is  now  largely  prepared  from 
neutral  sulphite  of  soda  by  digesting  this  salt 
with  Bulphnrio  acid  for  several  dayi,  at  a  mod- 
erate heat  It  may  also  be  prepared  by  digest- 
ing a  solution  of  the  sulphite  with  flowers  of 
sulphur.  The  sulphur  is  gradually  disaolved, 
forming  a  clear  solution  which  yields  crystals 
on  evaporation;  these  are  oblique  prisms  be- 
longing to  the  right  prismatic  system,  free- 
ly soluble  in  water,  but  insoluble  in  alcohol. 
Eyposulphtte  of  soda  possesses  the  property 
of  10  rming  double  salts  with  silver  compounds, 
and  in  photography  it  is  employed  in  dissolv- 
ing away  ordinary  insoluble  compoonds  of  sil- 
ver, such  as  chloride  and  iodide.  A  mixed 
solution  of  sulphite  and  hyposulphite  of  soda 
dissolves  malachite  and  blue  copper  ore,  and 
Stromeyer  has  employed  it  in  the  hydro-raetal- 
Inrgtcol  extraction  of  copper.  It  is  also  used 
^r  preparing  antimonial  cinnebor  and  aniline 
green.  Hyposulphite  of  soda  fusee  at  compar- 
atively low  temperatures  in  its  water  of  crys- 
tallization, and  advantage  is  taken  of  this  prop- 
erty in  the  sealing  of  glass  tubes  containing 
explosive  compounds  to  be  used  under  water 
in  torpedoes.  Mr.  M.  Corey  Lea  employs  it 
as  a  new  test  for  ruthenium.  If  a  salt  of  this 
metal  is  made  alkaline  with  ammonia  and 
boiled  with  the  hyposulphite,  it  first  acquires 
a  rose  color,  and  then  a  magnificent  carmine. 
Employed  in  medicine,  it  appears  to  have  de- 
oxididng  powers,  in  oousequence,  it  has  been 
Boggested,  of  conversion  of  hypoenlphnrous 
into  sulphuric  acid.  It  diminishes  urea  and 
increases  uric  acid  in  the  urine,  and  also  in- 
cresses  the  BolphBtes  and  causes  the  appear- 
ance of  sugar  and  oxalic  acid.  It  has  been 
used,  in  accordance  with  the  suggestions  of 
Dr.  PoUi,  in  zymotic  diseases,  or  those  which 
are  supposed  to  be  caused  by  ferments  in  the 
blood,  the  development  of  which  it  has  the 


power  of  arreetiag.  It  has  also  been  nsed  In 
oases  of  yeasty  vomiting,  on  accoimt  of  its 
destructive  efFect  on  the  »aretnia  ventrietili 
which  infests  the  stomach  in  that  disease,  and 
aa  a  local  application  in  parsBitio  affections 
of  the  skin  and  mucons  membranes.  It  may 
be  given  in  doses  of  from  10  to  SO  grains 
three  times  a  day,  dissolved  in  water.  For 
external  nse  a  drsm  may  be  dissolved  in  an 
ounce  of  water. — The  nitrate,  called  also  cnhic 
nitre,  is  described  in  the  artjcle  Nithatk. — 
The  neutral  carbonate,  commonly  called  soda 
in  commerce,  is  treated  under  8oda.  Bicar- 
bonate of  soda,  acid  sodic  carbonate,  or  mono- 
sodic  carbonate,  may  be  formed  by  saturating 
a  strong  solution  of  the  neutral  carbonate  or 
sal  soda  with  carbonic  add.  It  is  also  tnana- 
f  actnred  on  a  large  scale  by  passing  a  current 
of  carbonic  acid  gas  over  crushed  and  moist- 
ened crystals  of  commercial  carbonate,  exposed 
two  or  three  Inches  in  depth  in  a  chamber 
upon  cloths  stretched  horizontally  above  one 
another.  The  carbonate  poaees  into  the  ees> 
quicarbonate,  and  then  into  the  bicarbonate, 
wbich  may  be  redissolved  and  crystallized  on 
evaporation  in  rectangular  fonr-rided  prisms, 
soluble  in  10  parts  of  water  at  60°.  If  the  so- 
lution is  heated,  four  molecules  of  bicarbonate 
lose  one  of  carbonic  acid  and  are  converted 
Into  the  sesquicarbonate  (4NaHCO,=2NaiCO,, 
H,00i-|-Ei00i),  which  by  heating  to  rednen, 
or  by  continued  boiling,  is  converted  into  nor- 
mal carbonate.  Bicarbonate  of  soda  is  much 
used  in  medicine  as  an  antacid  and  promoter 
of  mucous  secretiona  and  perspiration,  and  as 
an  Ingredient  in  effervescing  powders.  (See 
ErFEBVssoBNOE.)  It  is  also  ased  in  bread 
making,  aa  was  formerly  the  seequioaibonate. 
There  are  several  oompounds  of  sodium  with 
boracio  acid,  but  only  one  is  of  any  practical 
importance,  the  acid  borate  (biborote  of  soda, 
or  common  borax),  which  is  described  in  the 
article  Bobax. — Sodium  forms  with  the  three 
varieties  of  phosphorio  acid  orthophosphates, 
metaphosphatea,  and  pyrophosphates.  Among 
the  orthophosphates  are  trisodio  phosphate, 
or  subphosphate  of  sodium,  Na,FO.-Hl2H.O, 
prepared  from  rhombio  phosphate  by  adding 
caustic  soda  to  its  solution ;  and  the  hydric 
disodio  phosphate,  or  rhombic  phosphate  of 
sodium,  Na,HP0.-H8H,0,  commonly  called 
phosphate  of  soda,  and  the  salt  from  which 
most  of  the  phosphates  ore  obtained.  The 
latter  is  prepared  by  adding  sodio  carbonate  to 
acid  calcic  phosphate,  one  of  the  salts  formed 
in  obtaining  phosphorus.  (See  Pbobpbobtb, 
vol.  ziii.,  pp.  464  and  4C6.)  Tricaldo  phos- 
phate is  precipitated  while  the  disodio  phos- 
phate is  held  in  solution.  When  decantea  and 
evaporated  it  forms  large,  transparent,  efflo- 
rescent, rhombio  prisma,  soluble  in  four  parte 
of  cold  water,  but  fusing  at  90°  F.  in  their 
water  of  crystallization.  It  has  an  alkaline  re- 
action, and  corrodes  flint  glass,  caunng  whlta 
riliclous  scales  to  separate  from  the  surface- 
When  evaporated  at  temperaturea  above  VO* 
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it  eombinea  tcith  mtoh  moleonlei  of  VBter 
of  orjBtallUatioii,  and  does  not  effloreaoe. 
On  adding  free  phospliorio  acid  to  a  aolation 
of  rhombio  phosptiBte,  bipbospbate  of  aoda, 
NaHi-(-P0.4-HiO,  ie  formed,  which  OTTstal- 
lizes  in  right  rhombic  priBins  having  a  Btrong- 
Ij  add  reaction.  There  are  Beveral  metaphoa- 
phates  ot  Bodiom,  and  also  doable  salts  of  the 
ume  oonstitaUon  in  whioh  another  metal  is 
one  of  the  basjioi.  There  are  aeveral  pyro- 
phosphates,  embracing  also  both  single  and 
donble  solta,  for  a  description  of  which  the 
reader  is  referred  to  the  larger  works  on  chem- 
iatrj. — The  silicates  of  sodinm  are  glasses  of 
Tarioos  degrees  of  fusibility,  and  also  of  solo- 
bilitj  in  water.  (See  Oonobete,  Olajs,  and 
Glaeb,  Soluble.)  There  are  seTeral  organic 
salts  of  sodium,  tbe  principal  of  which  are 
acetates,  citrates,  oialaCes,  tartrates,  and  vale- 
rionatea;  bat  tbej  do  not  possess  saffioient  gen- 
eral interest  to  reqoire  notice  here.  —  General 
CharaeUrUtiet  of  Sodium  Saltt.  There  are 
no  good  direct  tests  of  sodimn  salts,  becanse 
the7  are  nearly  all  solnble,  so  that  tbe  presence 
of  sodium  is  often  inferred  when  the  absence 
of  every  other  metal  is  proved,  and  yet  a  saline 
substance  remains  which  yields  yellow,  striated, 
prismatic  crystals  on  addition  of  chloride  of 
platinum  and  evaporating  the  aolntion,  a  double 
salt  of  sodium  and  platinum  being  formed. 
The  detection  of  this  double  salt  is  more  cer- 
tain by  microscopic  eiomination  with  polar- 
ized light,  which  tinges  the  crystals  with  va- 
rioni  characteristic  colors.  Before  the  blow- 
pipe tbe  salts  of  sodinm  impart  an  intense 
yeUow  to  the  onter  flame.  Bpectroscopio  ez- 
smination  reveals  pore  yellow  light  having  the 
same  position  in  the  solar  speotram  as  the 
doable  line  D.  The  chief  distinguishing  char- 
acteristics between  sodinm  and  potassium  salts 
are,  that  the  latter  impart  a  violet  color  to 
fiamea,  and  are  generally  more  insoluble,  as 
shown  in  the  slight  solubility  of  sulphate  of 
potasmnm  and  the  great  solubility  of  Glauber's 
■ait  Many  sodinm  salts  moreover  effloresce 
on  eiposore  to  the  air,  while  potassium  salts 
generally  deliquesce,  a  fact  markedly  shown  in 
uie  carbonates. 

iMWa,  in  Biblical  history,  one  of  tbe  five 
dties  of  the  plain  or  valley  of  Siddim,  de- 
stroyed on  account  of  the  wickedness  of  tiie 
inliabitanta.    (See  DzAn  Sba.) 

iMST,  a  town  of  Pmsaia,  in  the  province  of 
Westphalia,  13  m.  N.  by  E.  of  Antsberg;  pop. 
in  1871,  12,404.  It  bas  a  Catholic  cathedral, 
and  among  tbe  Protestant  chnrches  the  re- 
■tor«d  Waisenkirche  is  remarkable  for  its  pure 
Gothic  arcbitectare.  There  are  many  brew- 
eries and  several  manufactories.  The  princi- 
pal trade  is  in  grain.  The  pbun  snrroonding 
the  town  contains  10  villages,  and  is  very  fer- 
tile. Soest  was  once  a  Hanseatio  town  of  great 
Importance,  bat  bos  never  recovered  from  tbe 
eflecta  of  the  thirty  years'  war. 

BWAU.  L  A  ooantry  on  tbe  E.  coast  of 
Africa,  within  the  territory  of  Uozambiqoe, 
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ot  which  it  forms  the  soutbern  half.  It  ex- 
tends from  about  lat.  18°  to  24°  S.,  and  from 
the  seaboard  to  the  Motapa  moDnCains,  hav- 
ing an  extreme  length  of  about  400  m.  and  a 
breadth  of  nearly  200  m.  Along  the  coast  the 
land  is  low  and  swampy,  but  it  rises  toward 
tbe  interior  till  it  terminates  in  the  Uotapa 
range.  The  ooantry  is  watered  by  several 
considerable  rivers,  of  which  the  most  impor- 
tant are  tbe  Sofala,  tbe  Babia,  and  the  Inhom- 
ban  or  Inhsmbane.  The  Portugaese  establish- 
ed colonial  settlements  in  Bofala  early  in  tbe 
Iflth  century,  and  tbe  country  is  still  nominal- 
ly a  dependency  of  Portugal,  althongb  Euro- 
peon  rule  ia  really  limited  to  the  few  garri- 
soned stations  near  the  coast.  The  chief  towns 
are  Bofala  and  Inbamiian ;  the  latter  port  is  8 
m.  from  tbe  moath  of  the  river  of  tbe  same 
name,  in  lat  28°  B7'  8.,  Ion.  86°  6'  E,,  and  hua 
a  good  harbor.  The  exports  are  mainly  am- 
ber, beeswax,  and  ivory.  The  natives  are  ne- 
groes, and  the  slave  trade  is  carried  on,  bat  to 
no  considerable  extent.  Sofala  was  formerly 
celebrated  for  its  export  of  gold  dust,  and  some 
geogr^iberg  have  supposed  it  to  be  tbe  Opbir 
of  the  ancients.'  Tbe  coast  region  is  very  on- 
healthful.  IL  A  town  in  tbe  above  country, 
formerly  the  capital  of  a  native  kingdom,  at 
tbe  mouth  of  the  river  Sofala,  in  kt.  20°  S'  S., 
Ion.  84°  SB'  £.  It  bas  a  fort  and  a  cbarcb, 
and  consists  of  a  few  mud  and  straw  huts, 
though  once  a  place  of  considerable  trade.  A 
bar  at  the  month  of  tbe  river  interferes  with 
the  approach  of  large  vessels. 

SOGDUNi,  an  ancient  country  of  Asia,  8.  £. 
of  the  sea  of  Arsl  {Oxianut  L<kv»).  It  was 
separated  from  Bactria  on  the  southwest  by 
the  Oxus,  and  from  Seythia  on  the  north  by 
the  Jazai1«s,  thus  embracing  a  part  of  modern 
Bokhara.  The  Persians  conquered  it  in  tbe 
time  of  Gyrus.  Alexander  invaded  it  in  829 
B.  0.,  and  established  some  colonies.  After 
his  death  it  belonged  to  Syria,  and  SDl)seqnentIy 
fell  to  the  Turkomans. 

§OHA£,  a  seaport  town  of  Oman,  Arabi^ 
capital  of  the  province  of  Batina,  on  the  sea 
of  Oman,  125  m.  N.  W.  of  Muscat ;  pop.  about 
20,000.  It  is  surrounded  by  a  wall,  defended 
by  a  few  gans.  The  castle,  a  handsome  build- 
ing with  three  walls  around  it,  occupies  a  low 
hiU,  from  which  an  open  space  planted  with 
trees  extends  to  the  sea.  The  market  place  is 
large  and  regular,  and  contains  good  shops. 
Many  of  the  bouses  are  of  two  and  three  sto- 
ries and  well  built.  The  roadstead  is  well  pro- 
tected, and  offers  good  anchorage,  but  large 
vessels  have  to  lie  some  distance  off  shore. 
Outside  the  walls  is  an  open  sandy  space,  but 
beyond  it  are  gardens  with  shade  trees  and 
running  waters.  Tbe  chief  manufocturea  of 
the  town  ore  arms,  staffs  of  wool,  cotton,  and 
silk,  carpets,  and  coverlets.  Sobar  once  bod  a 
large  trade,  hut  it  has  been  injured  by  the 
prosperity  of  Muscat  and  many  of  its  build- 
ings are  now  in  a  semi-ruiuons  condition. 

BOBLi    See  ZAlion. 
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SOHN,  Karl  Flu  anil,  ft  German  painter,  bom 
in  Berlin,  Dao.  10,  IBM,  died  in  Cfologne,  Not. 
25,  I8S7.  He  stadied  at  the  academy  of  Ber- 
lin and  nnder  Sofaadov,  whom  he  aooompanied 
to  DDneldorf  and  to  Italy.  He  was  profeaaor 
at  die  soademy  of  XXkBHeldorf  from  1838  to 
1806,  and  became  one  of  the  leaden  of  the 
DtUaeldorf  ichooL  He  eBpedally  exoelled  in 
the  rich  coloring  of  female  fiTares,  and  in 
idealized  portraita  of  ladies.  His  worica  in- 
clude "  Rinaldo  and  Armida  "  (1827) ;  "  Hylas 
captured  by  Njmpha  "  (1828) ;  "  Diana  in  her 
Bath"  (1883);  "The  Two  Leonora*,"  after 
Goetho^B  Tasso  (18S4);  "Romeo  and  Juliet" 
(1886);  "The  Sisteri"  (1848);  "Vanitae" 
(1844) ;  " The  Lnte  Player '^  (1846) ;  "The  Fonr 
Seasons"  (18B1);  and  "Loreiey"  (1B68).— 
Hie  son  Paul  Esuabd  Kiohard  (bom  is  1884) 
excels  in  genre  and  portrait  painting.  His 
nephew  and  aon-in-law  Wilhkut  (bom  in 
1880)  has  executed  good  genre  piotnree,  inclu- 
ding "A  Delicate  Question"  (1864),  and  "The 
Consultation  with  a  Lawjer"  (18SS). 

SOIL.    See  AemouLTusAL  OnnnsiBX. 

BOfSBOSS  (anc.  Noviadvnun,  and  afterward 
Auffuita  Sueuionum),  a  fortified  town  of 
France,  In  the  department  of  Aisne,  on  the 
left  bank  of  the  nver  Aiene,  S6  m.  N.  E.  of 
Paris;  pop.  in  1872,  10,404.  It  has  a  cathe- 
dral built  in  the  12th  and  18th  centuries,  the 
ruined  abbey  of  St.  Jean  des  Vignes,  a  castle, 
and  a  college.  In  the  environs  is  the  abbey 
of  St  ITfidwd,  founded  by  01ot«dre  I.  in  B6T, 
now  occupied  as  an  institute  for  deaf  mutes. 
There  are  manufactures  of  fine  tapestry,  linen, 
hosiery,  cordage,  earthenware,  and  leather. — 
SoisBons  was  ^e  chief  place  of  the  Suessionos 
in  the  time  of  Cieaar,  and  at  the  beginning  of 
the  6th  century  the  capital  of  Clovis,  who  had 
there  defeated  the  Roman  general  Sjagrina 
(48fl),  and  it  gave  name  to  the  kingdom  of  his 
fourth  son.  It  has  sustained  many  sieges.  On 
Oct.  IS,  1870,  it  Borrendered  to  tiie  Oermana, 
after  three  weeks'  investment  and  four  days' 
bombardment.  The  council  which  condemned 
Ab^lard'a  doctrines  met  here  in  1122. 

BOKOra    See  Saokatoo. 

SOUHDIB,  DaaM  ChailH,  a  Swedish  natural- 
ist, bom  in  Norrland,  Feb.  28,  17G6,  died  in 
London,  Uay  16,  1T82.  He  was  educated  at 
Upsal  under  Linneens,  studied  medicine,  made 
a  tour  in  Rnssia,  and  went  to  England  in  1760, 
after  apendine  some  time  in  the  Oanaries.  He 
was  employed  in  preparing  a  catalogue  of  the 
collections  in  the  Britieh  mnaenm,  and  in  1766 
published  a  catalogue  of  the  Brander  collec- 
tion of  fossils.  In  1768-'71  he  accompanied 
Sir  Joseph  Banks  on  Capt.  Cook's  first  voyage 
round  the  world.  In  1771  he  received  the  de- 
gree of  D.  0.  L.  from  Oxford  nnireraity.  In 
1778  he  was  appointed  under  librarian  to  the 
British  muaeum.  He  greatly  proniot«d  the 
Btndy  of  botany  in  England. 

muir  GOOSK    See  Oahiibt. 

SOUiro,  a  N.  W.  coonty  of  Oalifomia,  bound- 
ed 8.  £.  by  the  Sacramento  riTSr  and  S.  by 
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Snimm  bay;  area,  800  Bq,  m.;  pop.  in  1870, 
16,671,  of  whom  920  were  Chinese.  The  snr- 
faoe  conaiste  mostly  of  valleya,  marsh  lands, 
undulating  prairies,  and  high  ronnded  hills. 
It  ia  one  of  tile  best  agricultural  connttes  in 
the  state.  There  is  very  little  tambw.  Marble 
is  fonnd,  and  limestone  from  which  a  superior 
hydraulic  cement  ia  obtained.  It  ia  traversed 
by  the  Oalifomia  Pacific  railroad.  The  dud 
productiona  in  1870  were  1,949,418  bnahela  ot 
wheat,  443,400  of  barley,  G4,760  gallons  of 
wiue,  806,817  lbs.  of  wool,  119,989  of  butter, 
and  87,469  tona  of  hay.  There  were  6,662 
horaea,  1,048  mules  and  aaaes,  4,138  milch 
oowa,  8,816  other  cattle,  41,890  sheep,  and  17,- 
188  ewine ;  1  manufactory  of  cars,  1  of  cement, 
1  of  tnaohinery,  7  of  saddlery  and  hamesa,  6 
of  wine,  1  flour  mill.  8  tanneries,  and  8  brew- 
eriea.    Capital,  Fairfleld. 

SOLUm,-  the  name  (of  nnknown  deriva- 
tion) of  a  genus  of  plants  which  is  the  typ« 
of  a  largo  and  important  order,  the  tohmatta. 
Some  of  the  conapicnons  species  of  wlonwn 
being  popularly  known  as  nightshade,  the 
order  or  family  ia  often  called  the  nightN>ade 
family.  The  solanmns  are  annual  or  perennial 
herha,  and  in  warm  olimatea  tfaey  inclode 
shrubs,  and  even  trees,  with  alt«mate  leaves; 
the  flowers,  sometimes  terminal  or  axillary, 
are  often  extra-axillary,  appearing  upon  the 
stem  at  some  point  between  the  leaves,  an  nn- 
usual  position  due  to  a  more  or  less  complete 
union  between  the  flower  etalk  and  the  main 
stem.  The  calyx  and  wheel-shaped  ooroUa  are 
mostly  five-parted  or  fire-lobe^  the  five  tfa- 
mens  with  very  abort  filaments,  the  large  an- 
thers crowded  around  the  stylo,  and  opening 
by  a  pore  at  the  apex  of  each  <>b1!  ;  the  (mostly) 
two-celled  ovary  ia  surmounted  by  a  simple 
style  with  an  obtnse  atigma,  and  in  froit  be- 
cornea  a  two-celled  berry  containing  nnmeroiia 
flattened,  somewhat  Mdney-shaped  seeds  with 
a  fleshy  albumen.  The  genus  loianvm  ia  ext«n> 
aive;  in  Ita  latest  revision  (Dnnal,  1862)  soma 
860  well  defined  species  are  admitted,  and 
about  100  not  snfficiently  known  are  enumer- 
ated; tliey  are  found  in  all  temperate  coun- 
tries, but  in  tropical  regions,  espedally  thots 
of  South  America,  they  are  very  abundant. 
The  most  important  apeciea  ia  tolataan  tvbero~ 
mm  (aee  Potato),  the  tubers  of  which  are  so 
generally  used  as  food.  The  tomato  (described 
nnder  its  proper  title)  was  placed  here  by 
LinnrauB,  and  though  later  botanists  havegiven 
it  a  separate  genua,  Ij/eopenieum,  it  can  hardly 
be  kept  distinct  from  lolanum.  Under  £oo 
Plaht  is  described  another  cultivated  apeciei^ 
and  under  Nioni«HADK  ia  given  a  common 
weed,  3.  niffrvm.  Several  species  are  cnltiva- 
ted  for  ornament  in  gardens  and  greenhouses, 
and  a  few  wild  species,  not  elsewhere  men- 
tioned, are  of  importance  aa  weeds. — The 
beaked  solanum  (S.  rottraltim),  r^ij  abnndant 
on  the  plains  west  of  the  Mississippi,  ia  a 
nmch-branched  annual,  2  to  S  ft.  high  and 
abundantly  armed  with  strong  yellow  apinM ; 
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it  h»  jrellow  flawera,  one  of  the  aathen  of 
which  ie  much  larger  than  the  others,  and, 
being  prolonged  into  a  long  curved  beaik,  baa 
given  the  ipedes  ita  name ;  the  amsll  berrj  is 
included  in  the  very  spinj  oalyz.  Thia  has 
been  introdaoed  into  gardens,  and  in  some 
plaees  has  become  a  weed;  the  plant  is  inter- 
Mting  from  the  fact  that  it  aifonled  the  Colo- 
rado potato  beetle  ita  chief  food  before  the  in- 
trodnclion  of  the  potato  in  the  far  west.  (See 
Potato  Bue.) — One  of  the  wont  weeds  of 
onltiTation  ia  3.  Carolineiue,  known  in  some 
looalitie*  ai  hone  nettle,  and  in  othera  aa  ap- 
ple of  Sodom ;  it  has  a  perennial  root,  with 
pricUj  sterna  a  foot  or  more  high;  the  oblong, 
nonate  leave*  prickly  on  both  aides;  the  btu- 
iih  white  flowers,  in  small  lateral  racemes,  are 
•aooeeded  by  orange-yellow  berries  abont  a 
third  of  an  inch  in  diameter.  This  is  especial- 
ly abundant  and  tronbleeome  in  the  sonthem 
stateo,  and  ia  sparingly  found  as  far  north  aa 
Oonnecticnt.  It  is  very  hard  to  extirpate,  and 
in  wmm  parts  of  Delaware  it  ha«  gained  inch 
complete  poaaeeuon  of  the  aoii  as  to  lessen  ma- 
terially the  valne  of  farms,  and  in  some  cases 
to  oaoaa  fielda  to  be  abandoned. — A  climbing 
species,  3.  duleamara.  Is  popularly  known  as 
bitter-sweet ;  the  rind  of  the  atalks  is  said  to 
taste  at  first  bitter  and  afterward  sweet,  a  pe- 
ooliarity  recognized  in  the  Latin  name,  dulcit- 
amara,  given  to  the  plant  in  the  16th  centnry. 
It  is  a  native  of  Europe,  is  thorovghly  natn- 
ralized  in  all  the  older  gtatee,  and  is  not  rare 
in  cultivation.  The  stem  is  somewhat  climb- 
ing, and  grows  to  the  height  of  fl  to  10  ft ; 
it  is  woody  at  the  base,  bnt  the  npper  part  is 
killed  back  every  winter;  the  leaves  are  naoal- 
ly  ovate-heart-shaped,  bnt  frequently  the  np- 
per ones  have  a  lobe  on  each  side  at  the  hue 
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and  become  halberd-ih^wd;  the  flower*  are 
in  small  oymei ;  the  corolla  is  p^e  bine  or 
pnrple,  against  which  the  large  yellow  anthers 
appear  in  strong  oontraat,  and  make  them 


rather  showy ;  they  are  snooeeded  by  an  oval 
berry  about  hsilf  an  inch  long,  and  bright  red ; 
the  plant  begins  to  bloom  in  June  and  con- 
tinues till  autumn,  and  flowers  and  fruit  in 
every  intermediate  stage  np  to  full  ripeneaa 
may  usnally  be  found  npon  it.  Though  bitter- 
sweet has  been  in  nse  as  a  medicine  for  some 
centuries,  there  Is  very  little  positiTe  knowl- 
edge concerning  it;  it  appears  to  contain  a 
very  small  amount  of  solwiine  in  a  modified 
form ;  it  has  been  used  in  gout  and  rhenma- 
tism,  in  ToriooB  affections  of  the  cheat,  and  in 
skin  diseases.  The  berries  are  very  showy, 
and,  being  not  Ttnplessant  to  the  taste,  are  lia- 
ble to  be  eaten  by  children ;  in  regard  to  their 
effects  there  is  tiie  most  opposite  testimony; 
some  authors  assert  that  thoy  are  highly  poi- 
Bonons,  while  Garrod  says  that  he  has  admin- 
istered to  a  patient  half  a  pound  of  the  freah 
berries  daily  with  no  ill  effecL— Several  sp»- 


OmuiiuiUl.|HTed  BoUmuu  (S.  Wtnoewlall). 

cies  of  wlanuffl  are  ornamental  plants  in  the 
greenhouse  and  garden;  some  of  these,  valued 
for  their  ornamental  fmit,  are  described  under 
JanrsALiM  Obebrt.  The  jasmine-like  sola- 
nom  [8,  jatminaidet)  is  a  tall,  cUmbing  house 
plant  from  Brazil,  with  dark  green,  smooth, 
ovate  or  heart-shaped  leaves,  and  large  clus- 
ters of  white  or  shgbtly  blnish  and  pleasantly 
fragrant  flowers,  produced  in  profusion ;  it  is 
on  admirable  greenhouse  climber,  and  is  often 
planted  out  in  summer;  in  the  southern  state* 
the  root  remains  alive  through  the  winter. 
Some  of  the  erect  tropical  species  have  a  very 
robust  habit  of  growth  and  ample  foliage;  in 
some  the  large  leaves  are  handsomely  cnt ;  in 
others  they  are  marked  by  pleasing  contrasts 
of  color,  and  the  flowers  sre  often  showy. 
Among  the  best  are  3,  crinitum,  3.  maeran- 
thvm,  3.  fnoTTtnatufli,  and  3.  Want«\eie$ii, 
which  grow  from  8  to  8  ft.  high  and  are  highly 
ornamental. 

mut  BHTIBL    Bee  Tlaxkt,  and  Bus. 

BOUE  •ax^    See  Dat. 


byCoogle 


156 


SOLDER 


SOLDiS  (Lat.  tolidut,  kM),  a  metal  or  dlor 
Dwd  for  joining  together  different  pieces  of 
metal,  whether  of  the  same  or  of  different 
kinds.  Solders  are  divided  into  hard  and  soft 
The  soft  solders  ma^  b«  used  for  joiuing  all 
kinda  of  metals,  hnt  nsnalt/  those  having  loir 
melting  points.  The  hard  solders  are  better 
adapted  for  the  leaa  fnaible  metals,  especially 
where  strength  is  required.  Practioally  the 
solder  mnst  be  more  fusible  than  either  of  the 
metals  to  be  onited,  bat  the  more  nearlj  these 
points  coincide  the  stronger  will  be  the  onion. 
Gold  in  the  form  of  leaf  or  fine  shreds  is 
nsed  for  soldering  platinum  vessels ;  it  msy 
be  slightly  alloyed  with  copper.  Silver  is  con- 
sidered the  best  solder  for  German  silver. 
Copper  in  shreds  is  often  nsed  for  iron  when 
welding  is  not  permissible,  sometimes  slightly 
alloyed  with  zinc.  Soft  solders  have  tin  for  a 
baaig,  generally  alloyed  with  lead.  Those  con- 
taining mnch  lead  are  sometimes  ranked  with 
hard  solders.  Pewter  may  be  nsed  for  a  sol- 
der, and  by  the  addition  o(  hiamnth,  antimony, 
or  cadmiam  its  fusing  [Mint  may  be  lowered  so 
that  it  can  be  nsed  aa  a  solder  for  pewter.  The 
following  are  some  of  the  more  important  sol- 
ders. For  gold:  gold  (18  carats)  66-e,  silver 
16'7,  copper  16-7.  A  good  gold  solder  for  gen- 
eral purposes  is  100  parts  of  gold,  40  of  silver, 
and  80  of  copper  (Makins).  For  silver:  silver 
66'8,  copper  30,  brass  3-4;  or  silver  85,  capper 
34,  zinc  11.  It  is  better  to  add  the  metals 
separately  than  to  use  brass,  which  may  have 
an  uncertain  composition.  Pewterer's  solder; 
coarse— tin  8,  lead  4,  bisranth  3;  fine — tin  3, 
lead  1,  biamntli  1.  Plnmber'a  solder:  tin  1, 
lead  8;  a  finer  kind  has  the  same  composition 
as  fine  pewterer's  solder.  Hard  spelter  solder, 
used  for  soldering  copper,  is  made  of  copper 
16,  zinc  12.  Soft  spelter  solder,  for  brass,  is 
made  of  equal  parts  of  copper  and  zino.  Fluxes 
are  used  to  preserve  the  cleanness  of  the  enr- 
faces  of  the  metals  and  free  them  from  oxide 
while  the  operation  of  soldering  is  going  on. 
The  solder  is  applied  in  various  ways.  The 
surfaces,  sometimes  previoasly  cleaned  with  a 
file  or  with  muriatic  acid  or  no  acid  solution 
of  chloride  of  zinc,  are  brought  together,  and 
the  solder  in  strips  or  griuns  laid  on.  Then  a 
flni  composed  of  borax  or  sal  ammoniac,  some- 
times mixed  with  a  little  common  rosin,  is  ap- 
plied, and  the  parts  are  heated  with  a  blowpipe 
or  a  stream  of  intensely  heated  ur.  But  it  is 
more  common  to  use  a  soldering  iron,  an  in- 
strument consisting  of  a  heavy  square,  pyra- 
midal, or  conical  piece  of  copper,  riveted  in 
a  fork  of  wrought  iron,  to  which  a  wooden 
handle  is  attached.  This  "  iron,"  being  heated 
above  the  fusing  point  of  the  solder,  is  applied 
to  it,  and  a  few  adhering  drops  of  the  melted 
alloy  are  carried  to  the  parts  to  be  joined, 
which  are  then  held  in  position  until  tlie  sol- 
der hardens.  .^Inminum  cannot  be  soldered 
in  the  ordinary  way,  but  must  first  be  tinned. 
A  good  general  solder  for  aluminum  is  com- 
posad  of  zinc  90,  atominnm  S,  copper  4. 
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90IM  {tolea,  Oav.),  a  genos  of  soft-nred 

Sat  fishes  of  the  family  plettrontetida.  (See 
Floundeb.)  The  genus  has  the  jaws  concealed 
under  the  scaly  skin,  the  upper  rounded  and 
longest;  the  eyes  are  both  on  the  right  side, 
small,  the  lower  behind  the  upper  and  almost 
at  the  angle  of  the  month:  the  mouth  is 
curved,  and  tnmed  almost  wholly  to  the  left 
side,  and  the  fine  and  villiform  teeth  are  nearly 
all  on  this  side ;  the  snout  is  in  advance  of  the 
mouth;  the  lateral  line  straight;  brancMd 
openings beiowthe  small  pectorals;  dorsal  and 
anal  very  long,  often  confluent  with  the  caudal; 
no  eii  bladder,  and  no  pancreatic  cteca,  and  the 
intestine  long  and  often  doubled ;  the  blind  side 
is  sometimes  furnished  with  shred-like  viUL 
The  common  sole  {S.  vvlffaru,  Ouv.)  haa  the 
body  more  elongated  than  in  most  flat  fishes, 
with  a  blunt  and  rounded  muzzle;  the  length 
is  from  10  to  20  in.,  and  the  color  uniform  dark 
brown  above  and  white  below,  the  pectorals 
tipped  with  black.  It  inhabits  the  sandy 
shores  of  Great  Britain,  keeping  near  the  bot- 
tom, feeding  on  the  spawn  and  fry  of  other 
fishea  and  on  shell  fish ;  it  is  found  from  the 
seas  of  Scandinavia  to  the  Mediterranean.  It 
is  one  of  the  beat  and  most  de!icat«  fishes  for 
the  table,  and  is  caught  in  immense  numbers 
by  trawl  nets;  the  flesh  is  white  nnd  firm,  and 
is  in  good  condition  all  the  year  except  in 
February  and  March,  when  they  are  spawning. 
Some  are  found  reversed,  or  with  the  eyea  and 
colored  surface  on  the  left  side,  and  a  few  are 
dark  and  rough  on  both  sides.  In  the  genus 
aehinu  (Lac.)  there  are  no  pectorals;  species 


are  found  in  the  Indian  seas,  with  the  iipper 
parte  marbled  with  brown  and  lighter.    The 
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imgular  black  bftnda,  (wd  has  small  msIm  ;  it 
ii  found  from  Nuitackat  to  North  OarotisA. 

SOUDie.     See  Solothdbh. 

80USUNO,  A  village  of  Lombard;,  in  the 
prorince  and  20  m.  S.  £.  of  Bresoia.  It  has  a 
rained  castle,  former!;  the  reeidence  of  a  prince 
of  SoUerino ;  bat  it  is  chied;  remarkable  for 
tha  great  victor;  won  here  by  the  allied  Franah 
■od  Sardinian  forces  over  the  Anstrians  on 
Jane  2i,  1959.  The  battle  lasted  IS  hoars, 
■od  fonr  French  corps  onder  Marshals  Bara- 
gna;  d'Hilliers,  UaoMahon,  Csnrob«rt,  and 
Niel,  and  led  b;  the  emperor  Napoleon  III., 
and  toor  divisions  of  the  Sardinian  arm;, 
eonunanded  b;  Victor  Emanuel  in  person, 
were  opposed  to  an  immense  Austrian  force, 
under  the  command  of  the  emperor  Frands 
Joseph.  The  allies  lost  about  18,000  killed 
and  voanded ;  the  Anstrians,  20,000,  l>eeidea 
6,000  prisoners  and  80  cannon.  The  battle 
closed  the  war,  and  the  peace  of  Villafranca 
followed.  On  June  24,  1870,  the  bones  of  the 
■lun  on  this  Seld  were  collected  in  three  ossn- 
arie^  which  were  consecrated  in  the  presence 
of  representatives  of  France,  Ital;,  and  Austria. 

BOUEi,  Kari  WUbita  Ferdlaaad,  a  German 
■atboT,  bom  in  Schnedt,  JPrussia,  Nov.  28, 
1780,  died  in  Berlin,  Oct.  20,  1S19.  After 
extensive  studies  aud  a  varied  career,  he  fioal- 
Ir  became  in  1S11  professor  of  pbilosoph;  at 
Berlin.  His  works  inclode  a  translation  of 
Sopbocleis  (1808;  2d  ed.,  1824);  Erain:  vi«r 
O^rHihs  ^ber  dot  Sehint  tmd  dis  Kuiut  (3 
Tols.,  181G);  PhiUmphiieha  0Mpr(ltfA«(181T); 
jMsthomona  writings  and  letters,  edited  by 
Tieok  and  Raamer  (3  vols.,  1826) ;  and  lecturea 
on  a)rthetica,  edited  bj  IIey«6  (1829). 

BOUMAN.    See  Soltmah. 

MtnCBT,  a  town  of  Rhenish  Prassia,  near 
the  Wnpper,  12  m.  S.  E.  of  Dasaeldorf ;  pop. 
in  1871,  14,040.  It  contains  a  Oatholio  and 
two  Protestant  chnrohes,  a  s;nagogae,  a  supe- 
rior school,  and  a  chamber  of  commerce.  It 
has  for  centaries  been  oeiebrated  for  its  man- 
nfactore  of  sword  blades  and  other  oatlerj, 
and  iron  and  steel  ware.  There  are  in  and 
aroond  Solingen  more  than  2,700  estabtish- 
menla,  employing  about  10,000  persons. 

SOUS,  latMd*  it,  a  Spanish  historian,  bom 
In  Alcau  de  Henares,  Jul;  18,  IfllO,  died  in 
Madrid,  April  19,  1686.  After  becoming  cele- 
brated as  a  dramatist  and  poet,  he  was  ap- 
pointed official  hisioriograptier,  and  entered 
hoi;  orders  in  166T.  His  principal  historical 
work  is  Hutoria  de  la  eonquUta   de  Mexico 

ifol.,  Madrid,  1684;  new  ed.,  Paris,  1833; 
English  translation  b;  Townsend,  2  vols,  Lon- 
don, 1724,  reprinted  in  1738  and  1763).  His 
most  celebrated  pla;.  La  Oitanilia,  or  "The 
Prett;  Qjpty  Oirl,"  la  founded  on  Uontal- 
Tan's  piece  borrowed  from  the  story  of 
C«rraatea.  A  collection  of  his  pU;s  ap- 
peared at  Madrid  in  1732. 

aoUH,  Jwam  Din  de,  a  Spanish  navigator,  bom 
in  the  latter  half  of  the  IGth  oentnr;,  killed  in 
Soath  Amerioa  in  161B.    In  conjnaotlon  with 
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Tafies  Pinzon,  he  discovered  Tncatan  in  1506. 
In  1608  the;  nnitedl;  explored  the  coast  of 
Booth  Amerioa  from  Oape  St.  Aagnstine  to  lat. 
40°  8.,  and  took  poasesaion  of  the  continent 
for  Spain.  Having  qnarrelled,  the;  retomed 
to  Spain  in  1G09 ;  a  lawsntt  followed,  and  So- 
ils was  beaten  and  imprisoned,  and  Pinzon  re- 
ceived important  grants  in  the  island  of  Son 
Juan.  Afterward  SoUs  was  released,  was  paid 
84,000  maravedis  indemnit;,  and  on  the  death 
of  Amerigo  Vespucci  became  pilot  major.  In 
1615,  with  three  ships,  he  explored  the  ooast 
from  Cape  San  Koque  to  Rio  de  Janeiro,  en- 
tered the  estuary  of  La  Plata,  which  he  called 
the  Mar  Boloe,  and  ascended  the  river.  He 
was  kdndl;  received  by  the  Indians,  bnt  aftar> 
ward  ambuscaded,  killed,  and  eaten.  Accord- 
ing to  some  authorities,  he  discovered  the  Plft> 
ta  in  1612,  and  made  a  second  voyage  to  it 

SOUiT,  BunM,  an  English  surgeon,  bom  in 
I80S,  died  in  London,  Sept  24,  1871.  He  be- 
came a  member  of  the  London  college  ol  snr- 
geons  la  1828,  lecturer  on  practioal  anatomy 
and  assistant  surgeon  to  St.  Thomas's  hospital 
in  1883,  and  sabsequentl;  attending  surgeon. 
He  was  also  for  many  years  iectnrer  on  snr- 
ger;.  His  principal  work  is  "Anatomy  and 
Patholog;  of  the  Brain"  (2d  ed.,  1847),  which 
was  for  a  long  time  a  valuable  and  standard 
book.  He  also  pnblished  "Surgical  Experi- 
ences" (1866).  He  was  fellow,  member  of 
the  council,  and  for  two  years  vice  president 
of  the  oollege  of  sargeoas. 

BCHJnziTUMI,  in  singing,  the  applleation  to 
the  seven  notes  of  the  musical  sosle  of  the  syl- 
lables ut  (or  do),  T»,  miffa,  lal,  la,  li,  to  en- 
able the  singer  to  aoqnire  full  command  of  the 
vowel  sounds.    (See  Music,  vol.  lii.,  p.  78.) 
Bee  Hbbbbws,  toL  viii.,  p.  666. 
Mg  tL    See  Caittioleb. 
FMia  •&    See  Wtanou,  Book  of, 

SOLOMNi'  WH  fllBIBU.  (property  perhaps 
Solomon  ben  Jndah  ben  Gabirol,  and  popular- 
ly Oabirol),  a  Jewish  philosopher  and  poet, 
bom  in  Malaga,  Spun,  about  1020,  died  in 
Valencia  or  Ocafia  about  1076.  Almost  all 
that  is  known  of  his  life  is  that  he  lived  for  a 
time  in  Saragossa,  and  was  intimat«  with 
Samuel  Hallevi.  As  a  Hebrew  poet  he  im- 
mortalized himself  by  his  Kether  maWiuth 
("  Grown  of  Royalty  "),  a  didactic  hymn  on 
the  cosmos,  which  has  been  Incorporated  in 
the  Jewish  liturgy.  His  philosophical  works 
he  wrote  in  Arabic,  and  only  incomplete  He- 
brew translations  of  them  are  eitanL  His 
"  Source  of  Life,"  in  which  he  appears  as  a 
bold  Aristotelian,  is  cited  by  Albertns  Magnus 
and  other  medieval  Ohristian  philosophers, 
the  name  of  the  author  appearing  in  the  cor- 
rupt forms  of  Avioebron,  Avencebrol,  4*.,  de- 
rived from  the  Arabic  Aben  Gebrol.  The 
identity  of  the  names  has  but  recently  been 
established. — See  Munk,  Milange*  de  philoeo' 
phiejvive  (Paris,  1867), 

SOLOHWr  Bra  nUC,  rabbi,  erroneonsly  sur- 
named  TJlShi  or  Jaxohi,  and  generally  known 
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under  l^e  abbreriAtioD  Rabhi  (the  initiala  of 
tbe  Hebrew  Babbi  Shelomoh  YiWhabi),  a  Jew- 
isb  oommantator  of  the  Bible  and  Tabnud, 
bom  in  Trojee,  France,  abont  1040,  died  there, 
Jal7  IS,  llOS.  His  oommenta  on  the  Tahnnd 
bftTe  never  been  excelled,  and  thej  accompany 
•11  ediljona  of  the  text.  Those  on  the  Bible 
have  been  translated  into  Latin  by  Breithaupt 
(8  vols.,  Gothi,  in0-'14).  A  German  transla- 
tion of  tbo  commentary  on  Genesis  waa  made 
by  Hayman  (Bonn,  1883),  and  one  of  the  whole 
Fentateuch  by  Lnoas  {Prague,  lS88-'8). 

SOLOSOV  ISUailS,  a  gronp  of  the  S.  Pacific 
lying  S.  E.  of  Now  Britain  and  E.  of  New 
Guinea,  extending  in  a  S.  £.  direction  from 
Ut  4°  60'  to  11"  BO'  8.,  and  from  Ion.  164°  80' 
to  162°  SO'  £.  The  groap  is  composed  of  the 
islands  BongainTille,  Choiseul  Malayta,  Santa 
laabella.  New  Georgia,  Gnadalcanar,  San  Oris- 
toval,  and  several  smaller  ones,  the  area  of  the 
whole  being  estimated  at  10,000  sq.  m.  Uoon- 
tains,  often  of  considerable  height,  traverse 
them.  The  shores  are  generally  low,  and  in 
some  places  bordered  with  mangrove  swamps. 
They  are  watered  by  nnmerous  streams,  and 
the  temperature  is  cooled  by  copious  rains. 
They  are  very  fertile ;  bananas,  yams,  sogar 
eane,  and  ginger  are  cultivated ;  ai^  the  bread- 
fruity  cacao,  and  clove  trees  abound.  They 
are  inhabited  by  negrillos  and  Malays.  The 
population  is  very  irregularly  distributed,  the 
northern  islands  being  more  popoloos  than  the 
others. — The  islands  wore  discovered  and  oz- 
plorej  in  1508  by  the  Spanish  navigator  Men' 
daAa,  sent  ont  by  his  uncle  Lope  de  Oastro, 
viceroy  of  Peru.  He  named  them  Solomon 
islands  on  the  pretence  that  the  riches  of  Sol- 
omon's temple  were  brought  from  them.  He 
died  in  Santa  Crnz  group  in  1G9S,  while  on 
his  way  to  colonize  tiiem,  and  they  were  not 
again  visited  till  rediscovered  by  Carteret  in 
1767.  Some  partially  sncoesaful  missionary 
efForts  have  recently  been  made  there. 

SCMAMOirs  SEAL,  the  common  name  for  spe- 
cies of  poh/genatum  (Gr.  iriMif,  many,  and 
■y6vv,  knee,  the  stems  having  numerous  joints), 
a  genus  of  the  lily  family,  closely  related  to 
asparagus,  and  having  thick,  knotted,  horizon- 
tal rootstocka,  which  show  upon  their  npper 
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sarface  deep  soars  left  by  the  falling  away  of 
the  stems  of  previona  years,  ft  character  wniob 
gave  rise  to  the  popular  name.  Each  root- 
ttock  bears  a  single  leafy  stem ;  in  front  of  it 
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is  a  bnd  to  oontinne  the  growth  another  year, 

and  behind  it  are  the  scars  of  former  stems ; 
the  stems,  1  to  4  ft.  high,  are  gracefully  curved, 
and  clothed  with  nearly  sessile  or  half  clasping, 
strongly  nerved  leaves,  from  the  aiils  of  whii3k 
appear  the  drooping  greenish  flowers ;  the  pe- 
rianth is  oylindrictU,  sis-lobed  at  the  summit, 
with  six  stamens  inserted  near  the  middle  of 
the  tube;  the  three-celled  ovary  ripens  to  a 
globolar  black  or  blue  berry  with  two  to  tix 
seeds.  The  great  Solomon's  seal  (P.  gigan- 
toum)  and  the  smaller  (P,  h\/Uram)  are  com- 
mon species,  while  the  remaining  one,  the 
broad-leaved  (P.  lat\folium),  is  very  local. 
Several  species  are  found  in  Europe,  which 
were  formerly  used  medicinally,  and  oars  have 
a  reputed  value  as  diuretics.  The  young  shoots 
are  cooked  and  eaten  in  Turkey  like  asparagus, 
and  the  roots,  which  contain  a  considerable 
quantity  of  starch,  have  been  nsed  in  Europe 
as  food  in  times  of  scarcity.  They  are  inter- 
esting but  not  showy  garden  plants.  ,Bpeciea 
of  the  related  genus  milacina  are  called  false 
Solomon's  seal ;  they  have  their  flowers  in  ter- 
minal racemes,  and  mostly  red  berries. 

SOLON,  the  Athenian  lawgiver,  bom  about 
6S8  B.  0.,  died  in  Athens  abont  6Sd.  He  was 
a  lineal  descendant  of  Codrus.  In  his  youth 
he  visited  many  parts  of  Greece  and  Asia  as  a 
merchant,  gunod  distinction  by  bis  poems,  and 
from  his  reputation  for  political  wisdom  VOS 
reckoned  one  of  the  seven  sages.  Returning 
to  Athens,  he  began  his  political  career  by 
recovering  Salamis  from  the  Megarians.  The 
Athenians  bad  repeatedly  failed  in  their  at- 
tempts upon  this  island,  and  had  prohibited 
any  citizen  on  pain  of  death  from  proposing  a 
renewal  of  the  enterprise.  Solon  counterfeited 
madness,  and  in  apparent  frenzy  read  in  the 
agora  a  short  poem,  the  effect  of  which  was 
that  the  law  was  rescinded,  war  was  declared, 
and  he  himself  was  appointed  to  the  command 
of  it  In  a  single  campaign  (about  600)  the 
Megarians  were  expelled  from  the  islana,  but 
a  tedious  conflict  ensued,  which  was  finally 
settled  in  favor  of  Athens  by  the  arbitration 
of  Sparta.  Soon  after,  in  the  Araphictyonio 
council,  he  moved  the  decree  by  which  the 
Athenians  espoused  the  cause  of  the  Del- 
phian oracle  against  Oirrha.  In  694  he  was 
called  by  all  parties  to  the  archonship,  with 
powers  substantially  dictatorial,  and  chiefly 
with  authority  to  confirm,  refieal,  or  modify 
the  Draconian  laws.    The  constitution  of  Soloa 


and  which  was  the  prelude  to  the  subsequent 
democracy,  was  by  a  solemn  oath  of  the  gov- 
ernment and  people  declared  valid  without 
alteration  for  ten  years.  He  obtained  leav« 
of  absence  for  that  period,  visited  Egypt,  and 
went  thence  to  Cyprus,  where  he  pennaded 
the  prince  of  jEpea  to  change  the  site  of  the 
town,  and  himself  made  the  regulations  for  the 

Crosperity  of  the  new  establishment,  which  in 
is  honor  was  called  Soli.    He  returned  to 
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Athens  prior  to  the  first  usurpation  of  Pisis- 
tratas  (R60),  and  amid  vlolant  dlasenBious  was 
respected  07  all  parties,  bnt  was  unable  to 
overrule  the  popnW  favor  of  hU  kinemaD. — 
The  chief  sources  for  the  biography  of  Bolon 
are  the  oompilations  of  Platarch  aad  DiogeDes 
La6rtias.  The  extant  fragments  of  his  verses 
are  nsoally  contained  in  the  oollectioue  of  the 
Greek  gnomic  poets,  and  there  is  a  separate 
«dition  of  them  by  Bach  (Leyden,  182C>. 

SHinmiS.1  (Fr.  SoUure),a  N.  W.  canton  of 
Switzerland,  bordering  on  Basel  Country,  Aar- 
gan,  and  Bern;  area,  SOS  sq.  m.;  pop,  in  18T0, 
74,718,  of  whom  02,078  were  Roman  Catho- 
lics. The  Jnra  mountains  oocnpy  a  part  of 
the  canton,  and  the  reminder  of  the  surface 
ia  level  and  fertile.  It  i»  traversed  by  the 
river  Aar,  a  tributary  of  the  Rhine.  Gold, 
silver,  iron,  and  lignite  are  found.  The  soil  is 
remarfcably  fertile.  A  great  deal  of  the  sur- 
face is  occupied  by  meadows  and  pastures, 
npon  which  large  numbers  of  cattle  are  kept. 
The  forests  are  extensive,  snd  aSord  valuable 
timber.  German  is  the  language  of  the  cantou. 
The  government  was  formerly  aristocratic,  but 
democratic  principlea  have  been  largely  intro- 
duoed  into  it,  especially  by  the  revision  of  the 
oonstJtntion  in  1641.— ^lothubn,  the  capital, 
is  at  the  foot  of  the  Weissenstein,  on  the  Aar, 
17  m.  N.  by  E.  of  Bern;  pop.  in  1870,  7,0M. 
It  has  one  of  the  finest  oathedrala  of  Switz- 
erland, an  arsenal  with  a  large  collection  of 
ancient  armor,  and  a  museum  containing  a 
rich  collection  of  Jnra  fossils.  Till  1874  It 
was  the  Boat  of  the  bishop  of  Basel. 

BMSnCE  (Lat.  tol,  the  sun,  and  itare,  to 
stand),  the  period  in  the  annual  revolution  of 
the  MTth  round  the  sun  when  ha  is  at  that 
point  in  the  ecliptic  furthest  north  or  sonth 
from  the  equator,  or  in  other  words  reaches 
his  greatest  northern  or  southern  declination. 
There  are  two  solstices  in  the  year :  the  sum- 
mer solstice,  June  32,  when  the  sun  seems  to 
traverse  the  tropic  of  Cancer;  snd  the  winter 
solstice,  Dec.  22,  when  he  reaches  bis  greatest 
southern  dechnation,  and  appears  to  traverse 
the  tropic  of  Capricorn.  For  several  days  be- 
fore and  after  toe  soUtice  there  is  but  a  slight 
vsriation  in  the  sun's  apparent  declination,  and 
so  far  as  his  motion  from  and  toward  the  eclip- 
tic is  concerned  he  may  be  said  to  stand  still. 
The  solstitial  points  are  the  two  points  of  the 
sun's  greatest  elevation  above  or  depression 
below  the  equator ;  and  a  circle  through  these 
points  and  the  poles  of  the  earth  Is  called  the 
solstitial  colore. 

seUBLE  CLUS.    See  Ouse,  Soluble. 

BOLWAT  ntflll,  an  arm  of  tbe  Irish  sea, 
which  extends  40  m.  N.  E.  between  England 
and  Scotland,  with  a  breadth  varying  from 
24  m.,  between  St.  Bees  Head  in  Onmberland 
and  Raylterry  Head  in  Elrkondtirightshire,  to 
3  m.  It  receives  on  tbe  English  aide  the  rivers 
Derwent,  Ellen,  Waver,  Wampool,  and  Eden : 
and  on  the  Scottish  side,  the  Urr,  Nith,  and 
Annan.  Wtdtebaven,  Haryport,  and  Allonby 
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are  on  the  English  side,  and  Annan  and  Eirk- 
cndbrigbt  on  tbe  Scottish.  At  ebb  tide  the 
broad  Bands  which  occupy  a  considerable  por- 
tion of  the  frith  are  left  dry, 

SOLTHAH  U^  or  SaMaaa,  called  the  H^onifi- 
OBHT,  an  Ottoman  sultan,  bom  atont  149S, 
died  before  Sziget  in  Hungary,  Sept.  6, 1S66. 
He  was  tbe  son  of  Selira  I.,  whom  lie  succeed- 
ed in  1630.  In  1621  he  subdued  the  rebellion 
of.  Ghazali  Bey  in  Syria,  and  in  Hungary  took 
Belgrade  and  other  fortified  towns.  After  an 
arduous  dege  he  took  Rhodes  from  the  kuigbta 
of  St.  John  in  1622.  He  invaded  Hungary  a 
second  time  in  1620,  won  the  decisive  battle  of 
Mohios  (Aug.  29),  in  which  Louis  II.  of  Hun- 
gary lost  his  life,  overran  a  part  of  the  king- 
dom, and  recognized  as  king  John  Z&polya, 
who  put  himself  under  Soly man's  protection. 
This  embroiled  the  snltan  with  Ferduand  L  of 
Hapsbnrg,  who  was  elected  king  by  the  major- 
ity of  tbe  Hungarians,  and  began  the  first  of 
the  Tnrkish  wars  against  Germany.  In  1629 
Solyman  took  Bnda,  and  appeared  before 
Vienna  with  a  vast  army;  bnt  after  a  number 
of  assaults  he  retired  with  a  loss  of  B0,000 
men.  A  second  attempt  in  1632  was  b^ed 
by  the  reeiBtance  of  GDns  under  Jnrisics.  In 
16S1  he  invaded  Persia,  and  subdued  Armenia 
and  Irak,  with  the  cities  of  Tabriz  and  Bag- 
dad; in  1686  formed  an  alliance  with  Francis 
I.  of  France  against  Charles  V.,  tbe  brother  of 
Ferdinand ;  in  the  some  year  crested  the  Bar- 
bary  corsair  Eh^r  ed-Din  or  Barbarossa  a 
Turkish  admiral,  and  thus  swept  tbe  Mediter- 
ranean and  Italian  coasts;  conquered  Croatia 
in  1S87  by  a  great  victory  over  the  imperial- 
ists at  Esz^k;  and  in  1GS8  made  the  conquest 
of  Yemen.  An  attempt  in  1GS7  on  Cforfn 
failed.  Upon  the  death  of  John  Z&polya  in 
1640,  he  supported  his  son  John  Si^smnnd, 
and  oontinned  the  war  with  Ferdinand  till 
1547,  when  a  truce  humiliating  to  that  prince 
was  agreed  upon.  He  now  again  invaded 
Persia,  in  1648  gained  a  victory  at  Van  in  Ar- 
menia, and  in  1649-'&0  oonquered  the  prov- 
inces of  Sbirvan  and  Georgia.  Hostilities  in 
Hungary  were  renewed  in  1663.  John  Sigis- 
mnnd  was  established  in  Transylvania  under 
Turkish  protection,  and  Solyman's  fleets  under 
Pisli,  the  successor  of  Ebair  ed-Din,  gained  a 
victory  over  the  combined  fleets  of  the  empe- 
ror at  Jerba  on  the  African  coast.  A  tmce 
made  in  1662  left  the  Turks  in  posseseioo  of 
their  Hungarian  couqneste.  In  an  attempt 
upon  Malta  in  1G66,  the  whole  naval  force  of 
Solyman  was  repulsed.  In  166fl  he  again  led 
a  vast  army  to  the  invasion  of  Hungary,  crossed 
the  Brave,  and  lud  siege  to  tbe  tortrCBs  of 
Sziget,  which  was  defended  by  a  small  garri- 
son under  Zrinyi ;  but  a  paroxysm  of  anger  at 
the  terrible  repulses  he  encountered  induced 
an  attack  of  apoplexy,  in  which  he  died  a 
few  days  before  the  last  and  fatal  assault  was 
made.  Under  this  sultan  the  Ottoman  empire 
attained  its  greatest  military  power,  and  it  be- 
gan immediately  to  decline  under  his  socces- 
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•or,  Belim  11.  By  the  Turks  he  was  smtiaiiied 
the  Legislator  (f  anunt),  and  the  Eanvn  Na- 
meh,  or  code  of  laws  and  reffolations,  drswn 
up  under  his  direction,  formed  the  basis  for  & 
long  period  of  the  Turkish  administration  of 
government  and  justice.  He  was  also  a  patron 
of  literatnre  and  art;  in  bis  reign  the  use  of 
the  Tarkish  language  in  literature  superseded 
that  of  the  Persian. 

SOHiCLI,  or  niwil.  the  general  name  of  the 
tribes  iuhsbiticg  that  portion  of  Africa  8.  of 
the  gulf  of  Aden,  and  extending  from  Cape 
G-oardafui  and  the  straits  of  Bab-el-lfandeb 
to  the  Doho  river.  The  eastern  tribes  are 
called  Burri,  the  western  Gulbedh.  The  prin- 
cipal eastern  tribes  are  the  Midjerthejn,  the 
Wursumgalli,  and  Dnlbhanta;  the  principal 
western,  the  Habr  Awal,  the  Habr  Till  Joala, 
and  the  Habr  Gerhajis.  The  eastern  tribes 
are  generally  peaceable  and  orderly,  the  west- 
em  savage  and  warlike.  They  are  all  Moham- 
medans, and  are  very  superstitious,  believing 
In  charms  and  witchcraft.  They  live  gener- 
ally in  bouses  made  of  mats.  Slavery  exists 
among  them.  In  war  they  use  shields,  spears, 
bows,  and  poisoned  arrows.  Their  principal 
articles  of  trade  are  various  kinds  of  gums, 
tragacanth,  myrrh,  and  especially  frankincense. 
They  are  generally  governed  by  chiefs,  who 
however  have  litue  power.  The  characters 
and  modes  of  life  of  the  verions  tribes  difFer 
greatly.  Their  langnage  is  a  mixture  of  Arabic 
and  Golla  words,  and  the  race  is  supposed  to 
be  of  the  same  mixed  origin. 

SOmSfk  J^  lord,  an  English  statesman, 
bom  in  Worcester,  March  4,  1661,  died  April 
26,  1T16.  He  waa  educated  at  Trinity  college, 
Oxford,  and  in  16T6  was  colled  to  the  bar  at 
the  Middle  Temple,  but  remained  some  years 
longer  at  the  university,  publishing  sever^  po- 
lit^oal  pamphlets,  and  a  variety  of  metrical  and 
prose  versions  from  classical  anthors.  He  be- 
gan to  practise  law  in  London  in  1682,  acquired 
great  prctfessional  eminenoe,  and  became  a 
leader  of  the  whig  party.  He  represented 
Worcester  !q  the  convention  which  met  in 
January,  1886,  and  was  a  member  of  the  two 
committees  (acting  as  chdrman  of  the  second) 
which  prepared  the  "  Declaration  of  Right." 
In  1669  he  was  appointed  solicitor  genertd  and 
knighted,  in  ISSS  attorney  general,  in  IS93  lord 
keeper  of  the  great  seal,  and  in  I69T  lord  chan- 
cellor, when  he  was  raised  to  the  peerage  as 
Baron  Somers  of  Evesham.  After  tneSectual 
attempts  to  fasten  upon  bim  a  charge  of  mol- 
adminiatratioD,  and  also  of  complicity  in  the 
piracies  of  Capt.  Eidd,  whom  he  had  helped 
fit  out  a  ship  to  capture  pirates,  an  unsuccess- 
ful motion  was  made  in  the  bouse  of  commons, 
April  10,  ITDO,  that  the  king  should  be  re- 

aueated  to  dismiss  him.  Bat  his  absence  by 
Iness  from  the  debates  upon  a  measure  dis- 
tastefnl  to  WilUam,  assumed  to  be  by  design, 
induced  the  king  on  the  ITth  of  the  same  month 
to  remove  bim.  In  the  next  year  an  attempt 
was  made  to  impeach  Somers  on  14  distinct 
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of  negotiating  certain  treaties,  to  hia  al- 
leged complicity  witli  Kidd,  and  to  his  acqui- 
sition of  various  unreasonable  grants  from  the 
crown  in  addition  to  the  salary  and  fees  of  his 
ofBce ;  bnt  the  commons  declined  to  prosecute 
the  impeachment,  and  he  recovered  the  favor 
of  the  sing,  whose  laat  speech  to  parliament 
was  written  by  bim.  On  the  accession  of  the 
whiga  to  power  in  1T08,  Somers  was  appointed 
president  of  the  countal,  and  held  the  office 
until  the  return  of  Barley  and  the  tories  in 
1710.  Subsequently  he  participated  in  le^^ 
lative  duties  until  his  death,  which  happened 
from  apoplexy.  A  number  of  original  letters 
and  papers,  illustrating  his  life  and  character, 
perisned  by  fire  in  1TG2.  The  so-called  "  Som- 
ers Tracts"  (18  vols.  4to,  1748-'B2;  new  ed. 
by  Sir  Walter  Scott,  18  vols.  4to,  180B-'15) 
consist  of  pamphlets  selected  chiefly  from  his 
library.  B.  Cookaey  wrote  "  Life  and  Charac- 
ter of  Lord  Somers''  (ito,  ITBl). 

SOBHU  ISLANDS.    See  BasinmAS. 

SOBUtWr,  the  nsme  of  four  counties  in  the 
United  States.  I.  A  W.  county  of  Maine, 
bordering  on  Canada,  intersected  by  the  Ken- 
nebec river,  and  drained  by  the  head  streams 
of  the  Penobscot  and  walloostook  rivera; 
area,  8,800  sq.  m. ;  pop.  in  1870,  84,611.  The 
surface  is  diversified,  and  the  soil  generally 
good.  There  are  several  small  lakes,  and  the 
N.  part  is  covered  with  forests,  aSording  vsst 

2nantitiea  of  timber  for  export.  The  Maine 
lentrsl  and  the  Somerset  railroads  enter  IL 
The  chief  productions  in  1870  were  81,208 
bushels  of  wheat,  106,6B7  of  Indian  com,  296,- 
186  of  oats,  62,767  of  barley,  30,636  of  buck- 
wheat, 81,408  of  peas  and  beans,  988,179  of 
potatoes,  118,481  tons  of  bay,  866,442  lbs.  <d 
wool,  796,288  of  butter,  and  169,849  of  cheese. 
There  were  7,222  horaes,  11,132  milch  cows, 
6,886  working  oxen,  14,664  other  cattle,  78,- 
400  sheep,  and  S,690  swine ;  28  msnufactoriea 
of  carriages  and  wagons,  2  of  edge  tools  and 
axes,  6  of  furniture,  8  of  tsnned  and  6  of 
curried  leather,  I  of  paints,  1  of  paper,  6  of 
sash,  doors,  and  blinds,  6  of  turned  and  carved 
wood,  8  of  woollen  goods,  9  wool-carding  and 
do  til-dressing  establishments,  G  fiour  mills,  and 
89  saw  mills.  Capitol,  Skowhegan.  n.  A  N. 
central  county  of  New  Jersey,  bounded  N.  E. 
by  the  Passaic  and  W.  by  the  Lamington  riv- 
er, intersected  by  the  Raritan,  and  traversed 
by  the  Delaware  and  Raritan  canal  and  sev- 
eral rulroads ;  area,  270  aq.  m.  1  pop.  in  1870, 
26,610.  The  surface  in  some  parte  (a  very 
hilly,  and  the  soil  generally  fertile,  especially 
along  the  streams.  The  chief  productions  in 
1870  were  218,766  bushels  of  wheat,  661,186 
of  Indian  corn,  700,515  of  oats,  86,684  of  pota- 
toes, 42,034  tons  of  hay,  22,457  lbs.  of  wool, 
8,800  of  flax,  and  587,098  of  butter.  There 
were  6,268  horses,  9,992  milcb  cows,  4,929 
other  cattle,  7,802  sheep,  and  7,888  swine;- 
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3  nuutofaotortes  of  af^onltaMl  Implements, 
B  of  cheese,  1  of  pig  iron,  8  of  oastings,  10 
tannerieB,  S  distilleriM,  18  floor  mills,  and  7 
MH  miUa.  Capital,  Somorville.  UI.  A  8.  W. 
ooontj  of  Pennsjlvanift,  bordering  on  Mary- 
Iwid,  tionoded  W.  b;  the  Yoaghiogheu;  river 
and  Loarel  ridge,  and  inteneoted  in  the  sontb 
bj  CnBtleman'a  river;  area,  1,000  eq.  m. ;  pop. 
in  1370,  28,226.  The  nirface  is  generally 
HKmntainooH,  ftnd  the  aoit  fertile.  The  glades 
are  admirably  adapted  to  grazing.  The  oonn- 
tr  abounds  in  bituminons  coal,  and  iron  ore, 
fire  clay,  and  caunel  coal  of  excellent  quality 
ara  foood.  It  ie  traverwd  by  the  PittsbniiKh, 
Washington,  and  Baltimore  I'ulroad.  The 
obief  productione  in  1870  were  1S4,641  bushels 
of  wheat,  143,^10  of  rye,  fi2,2T7  of  Indian 
com,  659,616  of  oats,  40,779  of  baokwheat, 
84,476  of  pototoes,  61,827  tons  of  hay,  80,177 
lbs.  of  wool,  1,344,522  of  butter,  11,005  of 
flax,  and  674,826  of  maple  sugar.  There  ware 
fi,273  horses,  18,811  nuloh  cows,  1S,157  Other 
ostUe,  32,343  eheep,  and  10,748  swine;  43  tan- 
neries, Ifl  saw  miUs,  and  14  woollen  milla. 
Capital,  Somerset  IT.  A  8.  £.  county  of 
Uwrland,  on  the  'E.  shore  of  Chesapeake  bay, 
and  bounded  S.  E.  by  the  Pocomoke  river 
and  sonod ;  area,  abont  400  sq.  m. ;  pop.  in 
1870,  18,190,  of  whom  7,274  were  colored. 
The  surface  is  level  and  the  soil  generally  fer- 
tile. It  is  intereecCad  b/  the  Eastern  Shore 
rulroad.  The  chief  produotions  in  1870  were 
40,719  bnshels  of  wheat,  261,683  of  Indian 
oorn,  100,110  of  oats,  105,000  of  Iriah  and 
48,026  of  sweet  potatoes,  and  9,090  lbs.  of 
wool  There  were  1,285  horses,  1  693  milch 
HOWS,  4,427  other  cattle,  3,1SB  sheep,  and 
7,GS8  swine.    O^iital,  Princess  Anne. 

SOIBSEE,  Mnxi  HeiMMr,  doke  of.  See 
SmovB. 

MMBSET,  BOtit  Cut,  earl  of.  See  Otkb- 
BOKT,  Sir  TnoitAa. 

MHiXBEISBnE,  a  B.  W.  oountj  of  England, 
bordering  on  the  oonntiee  of  61oQoest«r,  Wilts, 
Dorset,  and  Devon,  and  the  Bristol  channel ; 
atea,l,636H].m.;  pop.  in  1871,468,412.  The 
coast  is  indented  by  several  hajrs,  the  chief  of 
which  ia  Bridgewater  bay.  The  principal  riv- 
««  are  the  Avon,  Frome,  Teo,  Axe,  Brne,  and 
Parret.  The  Avon,  Bridgewater,  and  other 
eansls,  and  th«  Great  West«m  railway  Inter- 
sect the  ooonty.  The  surface  is  hilly,  but 
tikere  is  also  a  gr^t  extent  of  marsh;  land, 
and  mnch  of  the  soil  is  very  fertile.  Wheat 
and  potatoes  are  the  principt^  crops,  and  large 
BumtMrs  of  cattle  and  sheep  are  reared.  Cou, 
Iron,  and  lead  are  largely  prodnoed.  Woollen 
cloth,  canvas,  gloves,  silk,  lace,  paper,  glass, 
and  vaiioos  kinds  of  iron  ware  are  manufao- 
tnred.  Somersetshire  oontdns  man;  remains 
of  antiquity.  Bristol  is  partly  in  this  coun- 
ty, and  the  other  principal  towns  are  Bath, 
the  capital,  Wells,  Taunton,  Bridgewater,  and 
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separates  it  from  Maine,  and  on  the  Eaittni 
and  Boston  and  Maine  nulroads,  8S  m.  £.  of 
Concord  and  66  m.  N.  of  Boston;  pop.  in  1870, 
4,604.  It  is  the  fifth  town  in  the  state  in  point 
of  manufaotures,  the  principal  village  being 
Great  Falls,  near  the  falls  of  that  name  in  Bal- 
inon  Falls  river.  The  Great  Falls  manntso- 
toring  compaoj,  with  a  capital  of  $1,500,000, 
controls  tbe  water  power  (reckoned  at  8,SI00 
horse  power),  and  employs  abont  1,800  handi^ 
manufacturing  about  20,000,000  yards  of  cot- 
ton  goods  annually.  The  Great  Falls  wool- 
len company  manofaotares  oosumeres,  and  the 
Somersworth  machine  oomponT'  stoves  and 
casdngB  of  all  kinds ;  these  nave  a  oapital  of 
$100,000  each.  There  are  several  smaller  man- 
nCactories,  inolnding  a  flour  mill  with  a  capital 
of  $80,000.  The  village  contains  three  banks, 
two  hotels,  about  60  stores,  16  schools,  a  pub- 
Uo  library  of  6,000  vclnnies,  a  weekly  news- 
paper, and  riz  churches. 

maaXflUX,  a  N.  E.  oentral  co.  of  Texas, 
intwsected  by  the  Bracos  river;  area,  abont 
800  so.  m.  It  was  formed  in  1875  from  Hood 
00.  The  surface  is  roUing  and  the  soil  fertile. 
Wheat,  Indian  com,  and  cotton  grow  well. 
Capital,  Glen  Kose. 

BOHBBnU,E,  a  city  of  Middlesex  CO.,  Haua- 
ohnsetts,  on  the  Mystic  river,  2  m.  N.  W.  of  ths 
state  house,  Boston;  pop.  in  1850,  8,640;  in 
1860,  8,025;  in  1870,  14,685;  in  1876,  21,868. 
It  borders  B.  W.  on  Cambridge.  The  surface 
is  uneven ;  tbe  principal  elevations  are  Pros- 
pect, Spring,  Oentral,  and  Winter  hills,  A 
public  pork  of  about  16  acres  has  been  laid  ont 
m  the  N.  E.  part  of  the  city.    It  is  lighted  with 

nand  supplied  with  water  from  Mystic  pond. 
s  oonnected  with  Boston  by  three  Unes  of 
horse  cars  and  four  steam  railroads.  A  large 
portion  of  the  inhabitants  do  burineoa  in  Bos- 
ton. The  principal  manufacturing  establish- 
ments are  five  brick  yards,  a  bleaohery  and 
dye  works,  a  leather-carrying  establishment, 
an  iron  foundery,  an  art  fonndery,  severtd 
carriage  factories,  two  manufactories  of  glaas- 
ware,  and  one  each  of  earthenware,  grate  ban^ 
ice  tools,  ladders,  mats,  spikes,  brass  and  oop- 
per  tubes,  steam  boilers,  ico.  The  dty  Is  «- 
Tided  into  four  wards,  and  is  governed  ^  a 
mayor,  8  aldermen,  and  16  councilmen.  The 
valuation  of  property  in  1874  was  $80,887,- 
700,  and  the  funded  debt  at  the  dose  of  ue 
year  was  $1,419,864.  There  are  18  pnblio 
school  houses,  including  a  high  school,  under 
the  control  of  a  committee  of  three  members 
from  each  ward ;  average  attendance  in  1874, 
8,022  ;  expenditures,  $89,706  18,  of  which 
$56,990  62  were  for  teachers'  wages.  The 
free  public  library  contains  about  6,000  vol- 
umes. There  are  two  weekly  newspapers  and 
16  churches,  viz. :  3  Baptist,  8  Congregational, 
9  Episcopal,  4  Methodist,  1  Roman  Catholic, 
1  Unitarian,  and  1  Unfversalist  The  McLean 
asylum  for  the  insane  is  in  tbe  E.  part  of  the 
ci^. — Somerville  was  set  oft  from  Chiriestown 
in  1842,  and  incorporated  as  a  city  in  187S. 
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BOMmTIIU,  But,  a  British  pbyBidst,  born 

In  Jedburgh,  Roxburghshire,  Scotland,  Boo. 
B6, 1780,  died  in  Naples,  ItaJy,  Nov.  28,  1872. 
She  was  the  daoghter  of  Vice  Admiral  Sir 
William  Fairfax,  and  ohieflr  through  her  own 
efforts  Boqnirod  a  thoroagn  edncadon,  partic- 
olarlf  in  mathematica  and  laudacape  paint- 
ing. In  1S04  she  married  Samnel  Greig,  then 
Rusdan  ooasnlar  agent  in  X^ndon,  where  she 
went  to  reside.  Left  a  widow  in  1807,  she 
returned  to  Edinhnrch,  and  in  1812  married 
her  ooosia  'William  Somerville,  H.  D.,  who  in 
1616  was  appointed  a  member  of  the  army 
medical  bo^^  and  removed  to  London.  Hare 
aha  attracted  attention  hj  aome  experiments 
on  the  magnetic  indnenoe  of  the  violet  rays 
in  the  Bolar  apectrnm,  the  reanlta  of  which 
were  published  in  the  "Philosophical  Transac- 
tions "  of  182S ;  and  Lord  Brougham  euggested 
that  she  should  prepare  for  the  "library  of 
Uaefnl  Knowledge"  a  snmmary  of  the  Miea- 
mqiit  cilttte  ot  Laplace,  which  proved  too  vo- 
luminona  for  ita  origiiul  destination,  and  was 
pnbliahed  under  the  title  "  Mechanism  of  the 
Heavens"  (8vo,  Cambridge,  ISSl).  This  work 
led  to  her  election  as  an  honorary  member  of 
therojal  aatronomical  aociety,  and  her  bust  by 
Ohantrey  was  plaoed  in  their  haU.  In  1634 
she  published  "The  Oonnection  of  the  Physi- 
cal Scieuoes"  (9th  ed.,  1658).  In  18SG  she 
received  a  pension  of  £200,  snbaequently  in- 
creased to  £800.  Soon  afterward  she  went 
to  Italy  on  acconnt  of  the  health  of  her  has- 
band,  and  there  resided  during  the  rest  of  her 
life,  principally  in  Florence,  Rome,  and  Na- 
ples. Her  next  work  was  "  Physical  Geogra- 
phy" (2vola,  1848;  6th  ed.,  1870),  a  history 
of  the  earth  in  its  whole  material  organisation, 
and  of  animal  and  vegetable  life ;  and  her  last, 
"  Uoleonlar  and  l^rosoopic  Science  "  (2  vols., 
I86S).  She  was  a  member  of  many  foreign 
societies,  and  in  ISfiS  received  the  Victoria 
medal  of  the  royal  geographical  society,  and  in 
the  same  year  the  first  gold  medal  ever  award- 
ed by  the  Italian  geographical  society.  She 
warmly  favored  what  are  popularly  known  as 
"  women's  rights,"  and  was  a  member  of  the 
general  oommittee  for  woman  suffrage  in  Lon- 
don. In  her  82d  year  she  read  hooka  in  the 
higher  mathematics  four  or  five  hours  daily, 
solved  the  probtema,  and  to  the  day  of  her 
death  was  oooapied  hi  the  revision  and  com- 
pletion of  a  treatise  on  the  "Theory  of  Differ- 
ences." During  her  last  few  years  she  noted 
down  some  reooDeotiona  of  her  life,  which 
have  been  pnUished  under  the  titie  "Personal 
ReeoUeotions,  from  Early  Life  t«  Old  Age,  of 
Hary  Somervillej''  by  her  daughter,  Martha 
Bomerville  (8vo,  London,  1878). 

SOMiSTIU^  WlMaM,  an  English  poet,  bom 
at  Edatone,  Warwickshire,  in  1692^ied  July 
19,  1742.  He  was  educated  at  Winchester 
school  and  New  college,  Oxford,  and  settled 
on  a  paternal  estate  in  Warwickshire.  He 
lived  beyond  his  means,  and  finally  became 
intempente.    Hi*  "Chase,"  in  blank  vene, 
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has  often  been  reprinted.  He  wrote  "Field 
Sports,"  describing  hawking,  and  "  Hobbinol, 
or  Rural  Games,"  a  mock  heroic  poem. 

80MME,  a  N.  department  of  France,  in  Pi- 
oardy,  bordering  on  the  departments  of  Paa- 
de-Oalais,  Le  Nord,  Aisne,  Oise,  and  Seine-In- 
f^rienre,  and  the  English  channel;  area,  2,379 
sq.  m.;  pop.  in  1873,  £a7,016.  The  surface 
is  generally  level,  bat  occasianally  diversified. 
It  is  divided  into  two  nearly  equal  portions 
by  the  river  Somme,  which  flows  throng  it 
in  a  W.  N.  W.  direction.  The  soil  ia  careful- 
ly ciiltivBt«d,  bnt  not  naturally  fertile.  Cider 
is  an  important  product.  Ootton,  linen,  and 
woollen  goods,  iron  ware,  and  beet  sugar  are 
manufactured.  It  is  divided  into  the  arron- 
dissements  of  Amiens,  Abbeville,  BouUens, 
Montdidier,  end  P^ronne.    Capital,  Amiena, 

sOaMfXDIfi,  8aaMi  TlMUi  vM,  a  German 
physiolonst,  bom  in  Thorn,  Jan,  18,  1765, 
died  in  Frankfort,  March  2,  I8S0.  lie  studied 
medicine  at  Gfittingen,  and  became  professor 
of  anatomy  at  Gassel  in  1778,  and  at  Menti  in 
1784.  In  17B0  he  began  to  practise  medicine 
at  Frankfort,  and  returned  to  that  city  in  1820 
after  spending  16  years  in  Munich  as  physician 
to  the  king  of  Bavaria,  who  ennobled  him. 
Bis  works  inclnde  Vom  Baae  det  men*ehliehen 
Eirpen  (6  vols.,  1791-'6i  new  ed.,  S  yoIb., 
1839-'44);  Dt  Corpont  ffvmani  Fabriea  (8 
vols.,  1T94-1801);  and  U^tr  dot  Orpan  dtr 
SeeU  (179S),  teaching  that  the  sonl  has  its  seat 
in  a  vapor-like  fluid  in  the  cavities  of  the  brain. 

SOaMAMBCLiai  (Lat.  nmintu,  sleep,  and  am- 
hiila/r*,  to  walk),  literally,  the  act  of  walking  in 
sleep,  but  usually  applied  te  all  the  morementa 
of  a  person  who  while  in  a  condition  of  sleep 
acta  nis  dreams.  There  are  three  kinds  of 
Eomnambnlism,  vie :  1,  simple,  where  the  som- 
nambnliat  is  apparently  in  ordinary  health,  bnt 
rises  from  his  bed,  walks,  runs,  or  dimba,  or 
aometimea  talks  or  writes,  while  aaleep ;  2, 
morbid,  where  there  is  a  diseased  condition, 
which  admits  the  manifeetatiou  of  the  duality 
ot  the  human  system,  the  somnambulist  some- 
times being  alternately  in  the  natural  and  the 
morbid  condition,  and  frequentiy  while  in  the 
latter  performing  acts  of  woioh  while  awake  he 
ia  incapable ;  and  8,  artificial,  which  is  treated 
under  ANiHi,i.  Mjoitetibh.  The  first  class  of 
aomnambuliata  are  usually  persons  of  nervous 
temperament,  and  the  phenomena  are  generally 
induced  in  them  either  by  some  violent  exdt«- 
ment,  or  oftener  by  a  morbid  condition  of  the 
Btomaoh,  late  suppers,  indigeatible  food,  or  the 
like.  Some  wnters  advise  the  placing  a  wet 
doth  before  their  beds,  on  which  they  may 
step,  or  waking  them  suddenly  in  some  other 
way ;  but  snoh  a  course  is  fraught  with  great 
danger,  as  the  shock  may  prove  fatal,  or  at 
least  permanently  injurious. — Morbid  sonmam- 
bnliam  is  a  condition  concerning  which  we 
have  little  positive  knowledge,  but  the  phe- 
nomena of  which  are  often  very  striking.  A 
shy,  diffident  girl  of  14,  for  instance,  of  a  ner- 
yons  tempersmest,  bnt  who  has  exhibited  no 
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eztnoidiiury  intdlMtiul  powers,  and  bu  htd 
bat  Tery  ordinary  ednoataon,  beoomea  Uagoid, 
listlMB,  mod  pile;  oomplama  of  pain  in  th« 
■id«,  and  perhapa  of  an  anpl«aunt  fading  in 
the  frontal  region ;  after  a  while,  falling  aue«p 
in  th«  dajtime,  aba  will  riae  from  her  ohair, 
and,  imagining  herself  a  preacher  to  a  luge 
aadienM,  go  tuon^  the  preliminarj  exeroises 
of  •  raligionaawrioe,  and  detiver  an  ezt«npore 
aermon,  the  airangement  and  langnage  of 
wfaioh  far  transcend  her  waking  oapodtj ;  and 
tins  performanoe  may  be  repeated  daily  or 
er^ry  other  A»^.  In  the  oaae  we  are  descri- 
bing, which  ID  its  general  features  is  similar  to 
a  oonaderable  nomber  which  have  ooonrred  in 
recent  times,  the  subject  recovered  her  health, 
and  the  phenomena  oessed  after  two  or  three 

Crs.  In  some  tnstancas  they  have  been  fol- 
ed  by  the  death  of  the  somnambnlisL — The 
derelopmant  of  the  doable  exlatenoe  is  another 
of  the  phenomena  of  morbid  somnambolism, 
not  leaa  remarkable  than  the  preceding,  and 

3naDy  well  anthentiooted.  The  histotr  of  the 
lebrated  aeerea*  of  Prevorst,  by  Dr.  Kemer, 
will  be  readily  recalled ;  and  io  many  cases  the 
two  atatea  are  strongly  marked,  and  the  suti- 
ject  remains  in  each  for  some  weeks,  being  at- 
teriynnoonscioas  while  in  the  one  of  any  event 
which  has  occnrred  while  in  the  other.  Thongh 
reaembiing  it  in  some  partacolars,  these  cases 
are  not  to  be  oonfonnded  with  those  in  a  state 
of  ooatasy  (see  Oataupsy),  there  being  none 
of  the  phyraoal  Insensibility  or  moscnlar  rigid- 
ity. The  oaoses  and  core  of  this  form  of  som- 
nambnliam  are  alike  obaenre. — Bee  Dr.  A.  J. 
Keraer,  Ottehiehtt  ru«Mr  Somnomivlm  (Oarls- 
mha,  1624),  and  "The  Seerass  of  Prevorst," 
tranalated  into  English  by  Mrs.  Oatharine 
Crowe  (New  York,  1846);  Maonish's  "Philos- 
ophy of  Sleep  "(1B30);  Abercrombie  "  On  the 
IntalleetaalFDwen"(1880);  Deleaze's  " Orit- 
ical  HistoiT  of  Animal  Magnetism"  (revised 
ed.,  New  York,  1948);  Oolqahonn's  "Animal 
Mwnetism"  (1S51);  Reichenbaofa's  "Ani- 
mal HagnetiBm ;"  Dr.  Bonderia's  "  NsrrstiTe 
of  the  Religions  Excitement  in  Sweden  ;"  and 
Dr.  Oibaon's  "  Tear  of  Oraoe,  an  Account  of 
the  great  Irish  Revival  in  1869  "  (18S0). 

■Mnurra,  or  Sianath  Pailn,  a  walled  town 
of  British  udia,  tn  the  peninsnla  of  Ostty- 
war,  in  the  politioal  agency  of  the  same  name 
nnder  the  Bombay  government,  on  the  N.  E. 
■hore  of  the  Arabian  sea,  28  m.  W.  N.  W.  of 
Cape  Din,  and  abont  200  m.  N.W.  of  Bombay; 
pop.  abonl  6,000.  Somnaath  is  celebrated  in 
the  mytholi^cal  legends  of  ancient  Hindos- 
tan,  and  is  now  cliiefly  remarkable  as  the  site 
of  a  magnificent  temple  dedicated  to  Biva, 
which  formerly  attracted  many  pilgrims,  and 
was  BQpported  by  the  revenues  of  10,000  vil- 
lages. It  was  stormed  and  robbed  of  immense 
treasure  by  Mshmond  of  Ohnzni  in  1024,  and 
its  gates  were  carried  away  as  a  trophy.  They 
were  bronght  back  to  India  in  1842  by  the 
English,  on  the  evacnation  of  Afghanistan,  and 
depoaitad  in  the  magazine  at  Agra. 


(Oer.  SehAmegh),  a  oonnty  of  B.  W. 
Hnngary,  bordering  on  the  conntiea  of  Zala, 
Vesnir^m,  Tolna,  and  Baranya,  and  on  Croatia 
andSlavonla:  area,2,G38  sq.  m.;  pop.  in  1870, 
280,666.  It  IB  moontainoos,  and  is  drained  in 
the  sonth  by  the  Drave.  Lake  Balaton  on  the 
northwest  is  partly  within  its  limits.  The  pro- 
dnots  inolnde  grain,  wine,  tobacco,  and  timW. 
Capital,  £apoBv&r. 

SMiTl,  a  form  of  mnaical  composition  oon- 
risting  of  several  independent  movementa, 
each  of  which  is  developed  in  aooordanoe  with 
certain  accepted  mlee.  The  great  body  of  in* 
strnmantal  masio  is  based  upon  the  sonata 
form.  When  first  used,  in  the  latter  part  of 
the  leth  centnry,  the  word  simply  signified 
a  compo^tion  for  instroments,  and  conveyed 
no  idea  of  an<r  detenoined  form.  Oradnally 
eompoaerv  applied  it  to  a  composition  for  one 
or  two  instruments,  conaisting  of  three  move- 
ments of  contrasted  character  and  time.  Philipp 
Emmanoel  Bach  contrtbated  sreatly  to  the  de- 
velopment of  the  sonata.  His  works  of  this 
class  consisted  of  a  first  movement,  alUgro, 
a  second,  adagio,  and  a  third,  rondo,  which 
was  more  vivacious  than  the  others.  Haydn 
adopted  Bach's  general  plan,  though  in  his 
44  Bonatas  he  developed  the  movements  in  a 
broader  manner.  Mozart  and  Beethoven  com- 
posed some  of  their  best  works  in  this  form; 
in  their  day  it  was  the  favorite  kind  of  piano- 
forte composition.  It  hss  also  been  used  by 
Yon  Weber,  Bchubert,  SohumanD,  and  other 
later  composers.  Haydn  added  a  fourth  move- 
ment, the  miniittto,  and  this,  or  it«  equivalent 
the  >eK»rto,  with  the  three  previously  existing 
movements,  oonstitates  the  form  upon  which 
all  the  quartet  and  quintet  music  for  stringed 
instmmeDts  and  the  symphony  are  baaed. 

""""~""""™  66   SOHWABEBCna-SoH- 


,  a  N.  province  of  Italy,  in  Lombar- 
dy,  bounded  N.  W.  and  N.  by  Switzerland,  N. 
E.  by  Tyrol,  and  B.  by  Breacia,  Bergamo,  and 
Oomo;  area,  1,362  sq.  m. ;  pop.  in  187S,  111,- 
B41.  It  inoludee  the  valleys  of  the  Yaltellina 
{Vol  Tttlina),  46  m.  long,  and  its  oontinna- 
tion  the  former  county  of  Bormio,  and  the  * 
valley  of  Ohiavenna,  and  forms  only  one  dis- 
trict. It  !i  surrounded  by  branches  of  the 
Rhffitian  Alps,  including  some  of  their  high- 
est summits,  and  the  carriage  roads  over  the 
Splfigen,  Bemioa,  and  Btelvio  passes,  the  last 


the  highest  of  the  Alpine  roods,  run  through 
the  province.  The  province  aboDsda  in  pic- 
turesque localities.    The  principal  river  is  the 


Adda.  Excepting  along  the  marshes  near  the 
lake  of  Como,  the  country  is  exceedingly  fer- 
tile in  grain  and  fruit,  and  espeoiolly  in  wine. 
The  cheese  is  among  the  best  in  Lombardy. 
Iron  and  marble  abound.  The  principal  towns 
are  Chiavenna,  Bormio,  and  Sondrio,  the  cap- 
ital, which  has  a  population  of  about  JS,0dO, 
and  a  fine  cathedral.    (See  Yai.txlliii'a.) 

SME,  a  river  of  British  India,  a  aouthem 
tributary  of  the  Ganges,  rises  In  the  bi^- 


byCoogle 


164 

londi  of  the  Central  Provinces,  In  lat.  Sfi*  41' 
K.,  Ion.  62°  7'  E.,  near  the  Bonroe  of  the  Ner- 
bndda,  and  falls  into  the  Ganges  28  m.  above 
Patna,  after  a  oourse  of  npward  of  460  m. 
The  geaeral  direction  of  it»  flow  is  northeaat- 
erl7,  diroQgh  Jubbnlpore,  Rewah,  and  Bebar. 
All  its  Important  trjbotariea  oome  from  the 
aoQth.  In  the  bigblands  it  flowa  throogh  nar- 
row Talleys,  but  lower  down  they  widen  into 
allnvial  plaina,  wbioli  are  well  oultivated,  and 
jield  cotton,  Indigo,  and  nigar  cane.  It  is 
abont  8  m.  wide  at  its  junction  with  the  Ganges, 
bnt  the  navigation  is  of  little  importance  above 
Dandnngar,  about  SO  m.  from  that  point,  where 
the  river  Is  10  or  IS  ft.  deep  in  the  rainj  sea- 
son, bnt  at  other  timea  nearly  dry.  Goal  ia 
found  opon  the  banks  of  its  upper  course,  and 
agates  and  camelians  ocoor.  Work  ia  now 
(I8T6)  in  pronesa  on  the  Sone  Irrigation  pro- 
ject for  suppljii^  water  to  abont  2,000,000 
aorea  in  the  Patns  division  of  Bengal,  hj  a 
dam  across  the  river,  and  other  works. 

fMHnimsa,  a  town  of  Oerman^,  in  Saze- 
Heiningen,  SB  m.  8.  E.  of  Ueiningen ;  pop.  in 
1671,  6,764.  It  is  the  centre  of  an  important 
mannfaotnring  diatriot,  and  has  a  fine  cbmrcb, 
a  new  town  hall,  and  a  new  government  bnild- 
ing.  Dolls  and  toya  of  wood  and  papier  maohg, 
ohina  goods,  cotton  hose,  and  kid  gloves  are 
made  here  in.  great  perfection.  The  shipments 
to  the  United  States  amounted  In  ieT8-'4  to 
$838,882  in  gold.  In  the  vicinity  are  marble 
and  other  qnarries,  and  there  are  manj  brew- 
eries.   An  American  consul  is  stationed  here. 

BOnnicr  (It.  tonetto),  a  poem  consisting  of 
14  iambic  decasyllabic  or  endecaayllBbic  lines, 
rhyming  in  a  peculiar  manner.  The  first  8 
Hnes  make  two  qnatraina,  and  the  remaining 
0  two  terceta.  There  are  two  rhymes  in  the 
qnatraina,  the  1st,  4th,  5th,  and  8Ui  lines  rhy- 
ming together,  and  also  the  2d,  8d,  6tfa,  and  7th. 
This  is  the  beet  arrangement,  as  the  Italians 
hold,  but  others  occnr,  and  sometimes,  even  in 
Petrarch,  the  rhymes  are  alternate.  In  the 
tercets  great  liberty  is  allowed;  the  rhymea 
mi?  be  either  two  or  three,  and  they  may  be 
arranged  at  the  will  ot  the  poet,  bnt  never  in 
oonplets.  There  are  but  few  Italian  prece- 
dents for  the  form  which  the  English  poeta 
prior  to  Milton  gave  to  the  sonnet.  From  the 
diffionlty  of  continuing  Uie  same  rhyme,  they 
made  it  oonaist  of  three  qnatraina  and  a  final 
couplet,  each  quatrain  nsnally  having  its  own 
two  alternate  and  independent  rhymea.  The 
Anaoreontio  sonnet  is  composed  .of  octo-sylla- 
bic  lines.  It  is  doubtful  whether  the  sonnet 
was  the  invention  of  tbe  Italians,  or  was  de- 
rived by  them  from  earlier  Provencal  poeta. 
Tbe  oldest  extant  specimens  are  in  Italian,  by 
Lodovico  Vemacola  (about  A.  D.  1200),  and 
by  Piero  delle  Vigne,  chancellor  of  the  em- 
peror Frederick  II..  who  fiourished  early  in 
the  IStb  century:  the  first  who  gave  to  it  the 
arrangement  which  was  subaequently  adopted 
aa  its  legitimate  form  was  Guittone  d'Arezzo 
(died  in  12S4) ;  sod  it  waa  oarried  to  ita  bigh- 
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est  eioellenoe  by  Petrarch.  The  Italian  son- 
net waa  introduced  into  Spain  by  the  marqnia 
of  Santillans  in  the  15th  century,  and  during 
the  two  following  aeutariea  it  was  regu^eS 
Uiere  witli  extravagant  favor.  It  never  found 
much  favor  in  France,  and  tell  into  ridicule  in 
the  17th  oentuiy  through  the  bouU  rimit,  or 
blank  sonneta,  in  which  the  rhyming  words 
were  first  chosen  and  arranged,  while  the  sub- 
ject waa  to  be  selected  and  the  body  of  the 
sonnet  to  be  mitten  afterward.  In'Qermaoy 
tbe  sonnet  has  been  chiefly  cultivated  by  the 
poets  of  the  romantic  sdiooL  The  earlier 
Engliab  form  of  the  sonnet  was  introduced  by 
Surrey  and  Wyatt  in  the  reign  of  Henry  VIII. ; 
and  Uiere  are  numerous  sonnets  by  Sidney, 
Spenser,  Shakespeare,  Daniel,  Drayton,  Drum- 
mond,  and  others.  Milton  returned  to  the 
genuine  Italian  form,  but  did  not  always  ad- 
here to  it.  From  tbe  time  of  Milton  for  near- 
ly a  century  few  sonneta  were  written  in  Eng- 
land, It  was  revived  in  the  Italian  form  by 
Edwards,  Gray,  and  T.  Wharton,  while  Bowles, 
Charlotte  Smith,  and  Helen  Maria  Williams 
reverted  to  the  easier  form  of  the  old  English 
sonneta. — See  "  The  Sonnet :  its  Grigin,  Struc- 
ture, and  Place  in  Poetry,  with  original  Ttbdb- 
lationa  from  the  Sonnets  of  Dante  and  Po- 
trarcb,"  by  Charles  Tomlinson  (Loudon,  1874). 
BOflirlNI  DS  HAlHHrCOCBT,  (^flM  HiMtaa  m- 
gUert,  a  Frenoh  naturalist,  Wn  in  Lnn^ville, 
Feb.  1,  1761,  died  in  Paria,  May  29,  1812. 
Being  oommiaaioned  as  a  marine  en^neer,  ha 
spent  several  years  in  Cayeime  and  on  the  W. 
ooaat  of  Africa,  afterward  passed  some  time 
with  Bnffon,  and  in  1777  joined  llie  African 
expedition  under  Baron  de  Tott  After  visit- 
ing Egypt,  Greece,  and  Asia  Minor,  he  returned 
to  France  in  1780.  He  contributed  to  Buf- 
fon's  Bitt&ire  naturelU  18  volumes  of  fisbea,  1 
of  oetacea,  and  with  Latreille  4  of  Tcptiles. 
He  lost  his  fortune  by  the  revolution,  and 
afterward  edited  a  Bibliothiqut  phytuio-ieo- 
Romiqvt  (1801~'12),  and  Ntnttetm  dietiotaiaira 
d'Aiitotre  nafursj^  (24  vols.  8vo,  1808  «tM;.), 
and  published  accounts  of  his  travels, 
SONHTIG,  Wimasi  Laals.  See  supplement, 
SONOKi,  a  N.  W.  county  of  California,  bound* 
ed  8.  E.  by  San  Pablo  bay  and  W.  by  the  Paci- 
fic ocean,  and  watered  by  Bussiar,  Santa  Bosa, 
Petaluma,  and  Sonoma  rivers;  area,  1,400  sq. 
m.;  pop.  in  1870,  18,819,  of  whom  478  were 
Chinese.  The  «.  part  ia  traversed  by  well 
timbered  spurs  of  the  Coast  range.  The  valleys 
are  very  fertile,  and  Sonoma  valley  is  celebrat- 
ed for  its  vineyards.  In  the  N.  E.  part  of  the 
county  are  the  geysers,  a  oolleetion  of  hot 
springs.  Gold,  ailver,  copper,  quicksilver,  and 
coal  occur,  but  not  generally  in  paying  quan- 
tities. The  county  is  traversed  by  the  San 
Francisco  and  North  Pacific  railroad.  The 
chief  productions  in  1870  were  618,426  huab- 
els  of  wheat,  146,792  of  Indian  com,  823,961 
of  oats,  195,466  of  barley,  869,154  of  potatoes, 
808,496  gallons  of  wine,  880,804  lbs.  of  wool 
1,060,866  of  butter,  246,900  of  cheese,  and 
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ASiKTl  tons  of  hay.  There  were  10,616  bones, 
1,110  males  &ad  MBas,  14,9G0  milch  cows, 
16,IS9a  other  cattle,  6S,8S7  sheep,  and  28,688 
Bwine  \  4  mBnafaatories  ot  carriages  and  wag- 
ons, B  of  cooperage,  5  of  cabinet  foniitiiTe,  1 
ot  bron  oostioga,  &  of  wine,  18  of  saddlerj  and 
hftmeaa,  2  of  sash,  doors,  and  blinds,  8  of  tin, 
copper,  and  sheet-iron  ware,  C  flour  tnilla,  4 
tanneries,  8  currying  eBtablishments,  8  brew- 
eries, and  18  aaw  mills.  Capital,  Santa  Rosa. 
SMMU,  a  N.  W.  state  of  Mexioo,  bounded 
N.  by  the  United  States,  E.  by  Ohihnahna,  8. 
by  Sinaloa,  and  W.  by  the  gulf  of  California 
and  Lower  California;  area,  81,022  iq.  m. ; 
pop.  in  1869,  109,888.  The  eastern  portion 
of  liia  atate  la  extremely  monntdnons.  being 
traversed  by  a  branch  of  the  Sierra  Madro; 
the  western  is  composed  munly  of  extensive 
pbuns.  The  principal  rivers  are  the  Mayo, 
Yaqni,  and  San  Jos^  the  second  haring  a 
oonrw  of  4JS0  m.,  and  all  three  emptying  into 
the  gulf  of  Oalifornia.  The  most  important 
mineral  prodactiona  are  gold  and  silver,  of 
whioh  there  were  114  mines  in  IBTO ;  the  coin- 
age of  the  minta  of  Hermoaillo  and  Alamos  in 
1839  amonnted  to  $1,116,897.  Copperas  oo- 
cors  in  some  places,  as  do  alao  amianthas,  ala- 
baster, and  jasper;  and  carbonate  of  soda  and 
nitrate  of  potash  are  found.  The  climate  is 
hot  on  the  coast,  mild  in  the  central  portions, 
and  oool  in  the  elevated  region  of  the  east. 
Ifoch  of  the  soil  is  fertile,  bnt  as^oohnre  is 
ohieflj  confined  to  the  sonthern  ustricta  wa- 
tared  by  the  Mayo  and  Yaqoi  rivers.  The 
staple  productions  are  wheat,  maize,  barley, 
oats,  beans,  engar,  cotton,  and  tobacco ;  coffee 
is  raised,  and  f  mita  are  very  abondant.  There 
are  extensive  forests,  but  little  of  the  timber 
is  suitable  for  building ;  oopal,  gum  arable, 
ftrohil  moaa,  cochineal,  and  many  other  dyes 
and  dmga  are  prodnced.  Seals,  turtles,  oys- 
ters (induding  pearl  oysters),  and  fish  of  good 
qnality  are  found  in  inexhaustible  quantities. 
There  are  seven  steam  and  a  large  number  of 
other  floor  ratlla;  coarse  cotton  fsbrica  are 
manataotnred  in  a  mill  of  60  looms  at  Ban 
Hignel,  the  only  factory  of  any  kind  in  the 
■tobe;  and  large  quantities  of  cigars  are  made. 
Cattle  rearing  IH  extensively  carried  on,  despite 
the  depredations  of  the  Apache  and  other  In- 
dians. The  exports  include  hides,  gold  and 
silver  coin  and  bullion,  ores,  hog  skins,  pep- 
per and  gum,  flour,  and  cigars.  In  ISTO  there 
were  105  gcbools,  with  an  attendance  of  8,871. 
The  state  is  divided  into  eight  districts ;  Ures, 
Hermosillo,  Guayraas,  Alamoa.  Montezuma,  Za- 
gnarita,  Arispe,  Altar,  and  Magdalena.  The 
coital  is  ITres;  the  chief  seaport,  Onaymas. 


Vera  Cruz,  Mexico,  June  18,  1854.  She  ap- 
peared npon  the  stage  in  children's  parts  aa 
early  as  her  rixth  year,  at  IS  made  her  d^bot 
st  league  in  Boieldiou's  "  John  o(  Paris,"  and 
soon  rose  to  a  foremost  place  among  Euro- 
pean vocalists.    In  1S26  she  privately  married 


Count  Rossi,  an  Italian  nobleman,  and  in  1880 
retired  from  the  stage.  She  was  induced  by 
her  husband's  pecuniary  misfortunes  to  resume 
her  profession  in  1840,  sang  for  several  sea- 
sons in  Europe,  then  made  a  successful  toui 
in  the  United  States,  and  died  while  returning 
from  a  professional  visit  to  Mexico. 

SOOCHOW,  or  SwAu,  a  city  of  China,  in  the 
province  ot  Eiangsu,  on  a  lake  through  which 
the  imperial  canal  passes,  118  m.  E.  8.  E.  of 
Nanking,  and  53  m.  W.  by  N.  of  Shanghai ; 
pop.  variously  estimated  from  600,000  to 
2,000,000.  It  consisU  of  the  town  proper, 
surrounded  by  a  wall  10  m.  in  extent,  and  four 
extensive  suburbs.  Silk,  linen,  cotton  hard- 
ware, and  glass  axe  manufactured.  There  are 
many  beautiful  gardens  in  the  neighborhood. 
It  suffered  severely  during  the  Taeping  rebel- 
lion, the  insurgents  occupying  it  and  driving 
ont  the  merchants  and  wealthy  Inhabitants. 
It  succumbed  with  other  cities  of  the  delta  to 
the  Imperialists  in  1864,  and  since  then  bal 
recovered  much  of  its  prosperity. 

SOOBAir,  or  8saio  (Arab.  Sited  ei-Sudan, 
the  country  of  the  blacks).  I.  A  vast  conti- 
nental belt  of  territory  [also  called  Nigritia), 
stretching  nearly  across  Airica,  mainly  between 
the  flth  and  ISth  parallels  of  N.  latitude,  from 
the  Nile  provinces  of  Egypt  on  the  east  to 
the  Mandiogo  country  and  Senegambia  on  the 
west.  In  Waday  and  near  Timbuctoo  its  north- 
erly boundary  is  not  far  from  lat.  17°  N.  This 
region  ia  occupied  by  a  large  number  of  na- 
tive states,  of  which  the  most  Important  ore 
Adamawa,  Baghirmi,  Bambarra,  Bomoo,  Dar- 
foor,  Gando,  Housso,  Sackatoo,  and  Waday, 
each  described  under  its  own  title.  The  alti- 
tude of  Soodan  and  the  aspect  of  the  aurfaco 
vary  greatly  in  the  different  districts.  The 
portion  W.  of  the  Niger  is  bonnded  S.  by  the 
Kong  mountains,  fhioh  curve  northward  into 
the  highlands  of  Senegambia,  forming  the  W. 
boundary.  The  region  enclosed  within  the 
great  bend  of  the  Niger  is  of  moderate  eleva- 
tion, and  consists  of  a  series  of  well  watered 
and  fertile  plains,  in  some  places  densely  pop- 
ulated. The  central  portion  of  the  country  ex- 
tends E.  from  the  river  as  far  as  Lake  Tchad, 
in  which  centres  the  hydrographic  system  of 
this  part  of  Soodan.  The  surface  Is  hilly  ex- 
cept in  the  vicinity  of  the  lake,  but  the  alti- 
tude is  believed  not  to  exceed  3,000  ft,  and 
probably  does  not  average  more  than  half  as 
much.  Among  the  hilb  are  numerous  torrent 
beds  filled  only  in  the  rainy  season.  There  are 
swamps  in  the  lower  districts,  and  an  abun- 
dant forest  growth,  bnt  the  cleared  area  ia  anffi- 
cient  to  render  central  Soodan  both  populous 
and  productive.  Lake  Tchad,  which  is  inter- 
sected by  the  14th  parallel  of  N.  latitude  and 
the  16th  meridian  of  £.  longitude,  is  bordered 
N.  E.  by  the  native  state  of  Eanem,  beyond 
which  lies  the  Sahara,  8.  E.  by  Baghirmi,  and 
on  oil  other  sides  by  Bomoo.  It  is  about  840 
ft.  above  the  sea  level,  and  its  numerous  af- 
fluents drain  the  vast  alluvial  plain  surrounding 
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It,  whidi  itopM  gently  toward  ito  shore*.  (See 
Tchad,  Laks.)  The  prinoipal  tribataij  is  the 
Sharf,  flowiog  into  tLe  lake  from  the  Boath, 

The  ^lain  is  Bubieot  to  frequent  innndation  in 
the  Ticinitj  of  tae  straamB,  but  is  fertile  and 
thickly  inhabited.  In  Waday,  whioh  borders  it 
on  the  east,  the  country  becomes  hill/  again, 
and  so  oontinues  some  distance  beyond  the  con- 
fines of  Darfoor.  The  Nyam-Nvam  country, 
lying  principally  S.  of  Jat.  0°  80' N.  and  E.  of 
tiie  £6th  meridian,  is  drained  by  the  westward- 
moving  riyer  Welle,  discovered  by  Schwein- 
fnrth,  and  belongs  geographically  to  Sooden, 
if  that  stream  is  con  neoted  with  the  system  of 
Lake  Tchad, — The  geology  of  Soodan  ia  bnt 
little  nnderstood,  and  the  mineral  wealth  seems 
limited  to  iron,  which  appears  to  be  widely 
diffused,  and  gold,  which  is  found  in  the 
rivers.  The  dimate  is  everywhere  charac- 
terized fay  extreme  heat  and  moiatnre.  The 
roaximom  temperatnre  is  attuned  in  the  level 
r^on  of  central  Soodan,  where  the  annual 
mean  is  over  68°  F,,  while  the  more  western 
hilly  ooontry  is  remarkable  for  it«  eicesdve 
m<^tnre  and  a  greater  range  of  the  thermom- 
eter. The  rainy  season,  which  aboonda  in 
thnnder  storms  and  tornadoes,  lasts  from  the 
middle  of  May  or  June,  varying  with  the  re- 
gion, to  November,  when  the  northerly  vrinds 
set  in,  and  the  weather  becomes  fair  and  dry. 
The  natural  products  comprise  palm  oil,  cocoa- 
nuts,  dates,  figs,  and  many  other  tropical  fmits. 
The  chief  cultivated  crops  are  maize,  millet, 
yama,  rice,  wheat,  beans,  tobacco,  cotton,  in- 
digo, and  various  vegetables.  The  fauna  of 
Soodan  embraces  the  larger  mammalia,  such 
as  the  elephant,  hippopotamus,  and  rhinoceros ; 
the  lion,  leopard,  and  spotted  hysena,  among 
the  carnivorous  animals  ;  numerous  species  of 
antelopes ;  and  the  ostrich,  on  the  borders  of 
the  dcaert.  Domestic  animals  are  extensively 
Fused,  including  several  breeds  of  horses  and 
innumerable  cattle,  as  well  as  goats,  sheep, 
asses,  and  poultry.  The  honey  made  by  wild 
bees  is  gathered  in  large  quantities,  and  forms 
an  important  article  of  native  traffic  The 
external  trade  of  Soodan  is  carried  on  princi- 
pally by  means  of  caravans,  which  journey  to 
and  from  Algeria  and  Morocco.  The  exports 
comprise  attar  of  roses,  gold  dust,  gum  arabio, 
indigo,  ivory,  and  ostrich  feathers  and  skins, 
of  which  about  Jl,600,000  worth  annually 
reaches  Algeria ;  the  imports  from  that  coun- 
try average  about  the  same  amount,  mainly  in 
cotton  goods,  cutlery,  and  weapons.  Inferior 
iron  ntensila  and  coarse  cotton  cloth  are  the 
only  noteworthy  articles  of  native  manufac- 
ture. The  population  consists  chiefly  of  ne- 
groes, hut  in  the  west  the  Mandingoes  predomi- 
nate, and  the  Foolahs  are  the  ruling  people  in 
Gando,  Sackatoo,  and  Adamawa.    In  many 

{•arts  of  the  country  the  Arabs  are  extremely 
nflnential. — Soodan  has  yet  to  be  thoroughly 
and  exhaustively  explored  throughout.  Among 
the  more  prominent  European  travellers  who 
have  visited  or  traversed  some  portion  of  the 


oonntry  are  Mango  Park,  Denbam  and  Clap- 
perton,  Oailli6,  Lander,  Barth,  Vogel,  Sohlfs, 
and  Nachtigal  (lSe»-<74).     The  last  named 


entered  Bomoo  from  the  Sahara  S,  of  Idtke 
Tchad,  and  made  his  way  thence  eastward 
through  Waday  and  Darfoor  to  the  NOe,  an 
undertaking  never  before  accomplished.  The 
explorations  of  Fetherick  and  Schwcinfnrth 
relate  to  regions  S,  of  the  limits  usually  as- 
signed to  Soodan,  IL  A  province  of  'E^rpt, 
distinguished  from  the  preceding,  of  which  it 
is  but  a  continuation  eastward,  by  prefixing 
the  definite  article  (the  Soodan).  It  comprisea 
Kordofan,  Nnbia  proper,  Seonaar,  Taka  on  the 
east,  and  some  Nile  districts  further  south ;  pop. 
estimated  by  Sir  Samuel  Baker  at  over  1,000,000. 
The  soil  is  fertile,  and  would  be  productive 
under  just  rule,  but  the  exactions  of  the  gov- 
ernment have  been  so  excessive  ss  greatly  to 
retard  the  development  of  tie  province.  The 
khedive  has  undertaken  the  construction  of  a 
railway  from  Bhendy,  !N,  of  Khartoom,  the 
capital,  down  the  Nile  a  distance  of  about  220 
m,,  to  a  point  below  the  second  cataract.  The 
products  of  the  Soodan  have  hitherto  fonnd 
their  way  to  Cairo  munly  by  means  of  cara- 
vans occupying  four  months  on  the  Journey. 
According  to  an  official  statement  of  such  pro- 
ducts sold  in  that  city  in  1878-'i,  they  were 
valued  at  £l,GfiO,600,  and  comprised  ostrich 
feathers  (worth  £824,013),  gums,  ivory,  calf 
skins,  cofiee,  senna,  wax,  tamarinds,  and  many 
other  articles.  This  statement  did  not  include 
exports  from  the  Soodan  through  the  Red  sea 
ports.  The  province  has  been  gradually  an- 
nexed by  Egypt  since  1821, 


800UW,  or  ma,  the  general  name  of  a  pic- 
turesque chain  of  islands  in  the  Indian  archi- 
pelago, known  also  as  the  Sooloo  archipel- 
ago, extending  about  250  m.  from  S.  W.  to  N, 
E.,  between  Borneo  and  Ifindanao,  from  lat. 
4°«' to  6°45'N.,  and  from  Ion.  119°  tolas"  20' 
E,,  separating  the  Celebes  sea  on  the  south  from 
the  Sooloo  or  Mindoro  sea  on  the  north ;  esti- 
mated area,  1,800  sq.  m, ;  pop,  abont  200,000. 
They  lie  outside  the  volcanic  belt  of  the  Indian 
archipelago.  The  entire  number  of  islands  is 
about  160,  most  of  which  are  small  and  unin- 
habited. There  are  three  large  islands:  Tawi, 
near  the  coast  of  Borneo ;  Baailan,  close  to  the 
S,  W.  extremity  of  Mindanao ;  and  Sooloo, 
about  midway  between  them.  Each  is  about 
40  m.  long  and  from  6  to  20  m.  wide,  richly 
clothed  with  tropical  vegetation,  and  ridng 
into  peaks  of  considerable  height,  those  in 
Sooloo  being  2,000  ft,  above  the  sea.  The 
island  of  Cagayan  Sooloo,  140  m,  N,  W,  of  the 
main  chtun,  is  somotimes  included  within  the 
Sooloo  archipelago,  although  it  does  not  prop- 
erly belong  to  it,  Bolambangan  island,  further 
west,  near  Haludu  bay  in  Borneo,  is  noted  for 
the  two  nnsncoessfnl  attempts  of  the  British 
to  establish  themselves  there.  It  was  ceded 
to  England  in  17fl3,  but  the  fortifications  were 
destroyed  by  the  Spaniards  in  17T6 ;  it  was  re- 
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settled  in  1803,  but  abtuidoiied  ici  1804.  The 
Sooloo  archipfilogu  liea  within  the  influence 
ot  th«  monsoons.  The  thennometer  ranges 
between  76°  and  87°.  The  chief  prodnctions 
consist  of  teak  and  sandal  wood,  rice,  tortoise 
ebeU,  pearls,  mother  of  pearl,  fish,  tripang, 
and  edible  btrda'  nests.  According  to  Mr.  SI. 
John,  this  archipelago  furnishes  probably  a 
greater  namber  of  valuable  ojBter  beds  tiian 
any  other  part  of  the  world.  The  islands  are 
■abject  to  the  snltan  of  Sooloo,  and  are  gov- 
erned by  nnmeroQs  petty  chiefa  The  forti- 
fied town  of  Sugh  or  Sooloo,  on  the  island 
of  tbe  aame  name,  ia  the  capital  and  chief 
port  of  the  gronp,  and  carries  on  condderable 
trade  with  uie  other  iglsnds  and  Manila.  Its 
popalatioQ  is  abont  6,000,  and  that  of  the 
whole  island  is  estimated  at  100,000.  The  in- 
habitants are  Mohammedan  Malaya,  and  were 
renowned  for  their  piratical  habits  prior  to 
the  repressioD  of  piracy  in  these  waters  by  the 
Spanish  in  1851.  They  write  their  lansnage, 
intich  appears  to  resemble  tlie  Philippine 
tongue,  in  the  Arabia  obaraoter. 

8IMNWUU,  or  DzopiU    Bee  Tubeibtan. 

SMMMi.    SeeBtTXNA. 

momi^  or  Bmmm,  the  native  name  of  the 
dolphin  of  tbe  Ganges,  a  fresh-water  cetacean 
of  the  genua  platanitta  (F.  Cnv.).  Ia  this,  the 
only  desoril)ed  species  (P.  Qangetiea,  F.  Gnv.), 


Boeaoa,  oi  Dolphin  of  the  OingH  (PliluliU  Qugetto). 

the  body  ts  from  30  to  24  ft.  long,  tbiokest  In 
front  and  gradually  tapering  to  the  toil ;  the 
head  obtnse;  the  jaws  nearly  equal,  almost 
straight,  slender,  compressed  at  the  aides,  ex- 
panded at  the  end,  and  from  S  to  4  ft.  long; 
tbe  teeth  are  til|{,  conical,  projecting  from 
the  gnms,  largest,  nearest  together,  and  most 
curved  in  front,  interlocking  in  the  two  jaws, 
and  laterally  near  together  in  the  lower  jaw ; 
the  symphyBis  very  long ;  the  blow-hole  a  lon- 
gitudinal flssnre,  an  unusaal  form ;  eyes  very 
small,  shining  black,  deeply  sank,  and  4  in. 
above  the  angle  of  the  month ;  anditory  fora- 
mina open  but  small;  thepectorala  fan-shaped, 
1^  ft  long  and  1  ft.  broad  posteriorly ;  dorsal 
mnch  depressed  and  nearest  the  tail;  caudal 
S^  ft.  wide  and  festooned.  The  color  is  shi- 
ning pesrly  gray,  with  a  few  lighter  colored 
spots ;  the  fat  under  the  skin  is  highly  prized 
b^  the  Hindoos  as  an  external  applioation  in 
painful  diseases.  It  is  carnivorons,  feeding 
prindpally  on  fish,  in  the  pnrsntt  of  which  it 
UTerr  active,  but  at  other  times  is  rather  slow. 
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It  inhabits  the  Ganges  as  far  as  tbe  head  of 
navigation,  but  is  most  abundant  where  its 

Domerous  mouths  open  into  tbe  sea. 

SOOTBSinx.    See  Mantis. 

SOFBU  (Bulg.  Triaditia),  a  town  of  Enro- 
peau  Turkey,  in  Bulgaria,  on  a  small  affluent 
of  the  laker,  810  m.  W.  N.  W.  of  Constanti- 
nople; pop.  estimated  from  18,000  to  S0,000, 
including  Bnlgariana,  Turks,  Greeks,  and  Ar- 
menians. It  is  heantifnily  situated  on  the  road 
to  Belgrade  and  anrronnded  by  monntains. 
The  old  castle  was  fortified  in  18fi4.  The  prin- 
cipal mosque  was  formerly  the  magnificent 
church  of  St.  Sophia.  A  Greek  archbishop 
and  a  Catholic  biabop  reside  here.  S.  of  the 
city  are  extensive  ruins  of  tbe  ancient  Sardica 
or  TJlpis  Sardica,  an  important  town  of  Mffisia, 
in  which  a  council  was  held  in  847.  Sophia 
was  founded  by  Justinian,  and  conquered  by 
the  Bulgarians  in  806  and  by  the  Turks  in  ISBS. 
For  a  long  time  it  was  the  capital  of  Bulgaria. 

aOPHU  ILEXEYETIIl.    See  Petbs  I. 

BoraU  DtHOTHEA,  crown  prinoess  of  Han- 
over, born  Sept.  16,  1866,  died  Nov.  18,  1736, 
She  was  a  daughter  of  Duke  George  William 
of  Brunsn'ick,  of  the  Lflneburg-Oelle  line ;  her 
mother  was  a  French  lady.  In  1676  she  was 
affianced  to  a  prince  of  the  honse  of  Brunswick, 
who  died  in  tne  same  year.  She  was  married 
in  1682  to  her  cousin,  the  future  George  I.  of 
England,  and  became  the  mother  of  George  II. 
and  of  the  qaeea  o(  Frederick  William  I.  of 
Prussia.  She  lived  unhappily  with  her  bus- 
band,  from  whom  she  was  divorced  in  Decem- 
ber, 1694,  after  being  suspected  of  an  intrigue 
with  Count  K6nigsmark.  Tbe  latter  bad  dis- 
appeared in  the  night  of  July  1-2  of  that  j'ear 
on  leaving  Sophia's  apartment,  and  it  was  gen- 
erally believeu  that  be  had  been  ssaassinated  at 
her  father-in-law's  instigation.  She  was  ban- 
ished for  the  rest  of  her  life  to  the  castle  of 
Ahlden,  near  Celle,  whence  her  popular  desig- 
nation as  princess  of  Ahlden. 

SOPBBn.  See  Pbilosophy,  toI.  xiii.,  p. 
487. 

S0FH0CLI8,  a  Greek  tragic  poet,  bom  in  the 
Attic  villoge  of  Oolonus  in  496  or  466  B.  0., 
died  probably  in  406.  He  was  about  80  years 
yonnger  than  ^schylus,  and  16  years  older 
than  Euripides.  Having  guned  tbe  prize  of  a 
garland  both  in  music  and  gymnastica,  he  was 
selected  for  hia  beanty  and  mnaical  skill  in  bis 
16th  year  to  lead,  naked,  anointed,  and  with 
lyre  in  hand,  the  chorus  which  danced  and 
sang  aronnd  the  trophy  in  the  celebration  of 
the  victory  of  Salamis.  In  468  he  first  came 
forward  as  a  competitor  in  a  dramatic  contest, 
having  jEscbylus  for  bis  rival.  The  represen- 
tation was  at  the  great  Dionyaia,  presided  over 
by  the  first  archon;  the  judges  were  Gimon 
and  his  oolleagues  who  had  just  retnmed  from 
the  oonqneat  of  Scyroa,  bringing  with  them 
tbe  bones  of  Theseus;  the  play  presented  by 
Sophocles  was  probably  the  "  Triptolemus," 
celebrating  the  Eleosinian  hero  as  a  patriot 
and  civilizer;  the  pnblic  interest  and  expecta- 
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tion  were  strongl?  excited ;  uid  the  first  prize, 
which  for  a  whole  generstSon  had  belonged 
to  .^achjlus,  was  now  awarded  to  his  yotttb- 
fol  rival.  From  this  time  to  441  he  is  said  to 
have  written  81  plare.  In  440  "Antigone," 
his  earliest  extant  drama,  gained  the  priie,  and 
BO  delight«d  the  Athenians  that  thej  elected 
him  one  of  the  ten  strategi  for  the  ensuing 
;ear.  He  engaged  aa  the  colleagne  of  Peri- 
cles in  the  Samian  expedition,  bnt  neither 
achieved  nor  soaght  mifitary  repntation.  He 
was  familiar  wiUi  Herodotns,  and  wrote  a 
poem  in  his  honor.  Buhnken  snppotes  that 
It  was  not  the  poet,  bnt  an  orator  of  the  same 
name,  who  after  the  destrnction  of  the  Sicil- 
ian army  in  418  favored  the  oligarchical  move- 
ment and  was  appointed  one  of  the  ten  vpi- 
^Aoi.  Sonhocles  refused  repeated  invitations 
to  leave  Athens  and  reside  at  foreign  courts. 
Daring  the  84  years  following  the  saccesa  of 
"  Antigone  "  he  produced  81  dramas.  Gon- 
tending,  besides  .^^schylns,  with  Eoripides, 
Chierilna,  AristiBa,  Agatnon,  and  bis  own  son 
lophon,  be  gained  the  first  prize  20  or  24  times, 
and  the  second  in  all  other  cases.  At  an  ad- 
vanced age  he  filled  the  office  of  priest  to  the 
native  hero  Haton.  There  is  no  certdn  an- 
thority  for  any  of  the  acconnta  of  his  death, 
that  he  was  choked  by  a  grape,  that  he  sns- 
tained  his  voice  so  long  in  publicly  reading 
the  "  Antigone  "  as  to  lose  bis  breath  and  life 
together,  or  that  he  died  of  joy  on  obtaining 
B  dramatio  victory.  It  has  been  said  that  he 
combined  all  the  qnalities  which,  in  the  jndg- 
ment  of  a  Greek,  would  make  up  a  perfect 
character:  beaaty  and  symmetry  of  person, 
mastery  alike  in  mnsio  and  gymnastics,  spon- 
taneity of  genius  and  faultlessness  of  taste,  con- 
stitutional repose,  a  habit  of  tranqail  medita- 
tion, a  ready  wit,  and  an  amiable  demeanor. — 
Sophocles  is  placed  by  the  nniveraal  consent 
of  ancient  and  modern  critics  at  the  head  of 
the  (ireek  drama.  His  tragedies  hold  the  Just 
mean  between  the  vague  and  solemn  sablimity 
of  -iSschylus  and  the  familiar  scenes  and  rhe- 
torical pathos  of  Euripides,  presenting  the  char- 
acters of  men  worthy  of  sympathy  and  admi- 
ratioii,  while  the  former  delighted  in  religions 
themes  fit  to  inspire  awe,  aud  the  latter 
abounds  in  unpoetioal  diaqnisition  and  immoral 
vehemence  of  passion.  He  illustrates  the  age 
of  Ferioles,  intervening  between,  that  of  the 
heroes  of  Ifarathon  and  Sslamis  and  that  of 
the  Bophiats.  Of  all  his  dramas  only  seven  have 
been  preserved,  to  which  HtHler  assigns  the 
following  chronological  order:  "Antigone," 
"  Electra,"  "  Traohinian  Women,"  "  King  (Edi- 
pus,"  "Aiai,"  "  Philoctetes,"  and  "(Edipus  at 
Golonns."  They  all  belong  to  the  latter  period 
of  his  life  and  reveal  bis  art  in  its  full  matnrity, 
and  several  of  them  were  esteemed  by  tjie  an- 
oients  among  his  greatest  works.  The  "  (Edi- 
pus at  Colonus  "  was  first  brought  out  by  his 
grandson  after  his  death.  There  are  also  frag- 
msnte  and  titles  of  his  lost  plays.  The  editio 
princfpt  of  Sopboclet  is  that  of  Aldna  (1S02}. 
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The  text  of  Tnrnebus's  edition  (1S8S)  served  aa 
a  basis  for  the  subsequent  editions  of  Henry 
Stephens  (1568),  Oantems  (1679),  and  others, 
until  the  edition  of  Branck  (2  vols.,  Strasburg, 
1786),  which  is  the  basis  of  all  later  editiona. 
Among  the  best  are  those  of  Hermann  (4th 
ed.,  L^psio,  18fil),  Dindorf  (new  ed.,  Leipaic, 
1667),  Toumenr  (Paris,  1678),  Schnddewin 
(4th  ed.  by  Nanck,  Berlin,  1878),  Campbell 
(Oxford,  1878-'4),  Blaydes  (London,  1878-'4), 
and  White  (Boston,  1874).  The  best  transla- 
tions are :  in  German,  by  Jordan  (Berlin,  1862), 
Bcbill  (new  ed.,  Leipsic,  1871),  and  Donner 
(7th  ed.,  Leipsic,  1978);  in  French,  by  Fayort 
(Paris,  1649),  Artand  (Sth  ed.,  1662),  and  Per- 
sonneanj  (ad  ed.,  1874);  and  In  English,  by 
Adams  (London,  1729),  Franklin  (17fi8-'S), 
Potter  (1788),  Dale  (1824),  Buckley  (Bohn's 
"OUssiool  Library,"  1849),  PInmptre  (1866- 
'71),  Collins  ("Ancient  Classics  for  English 
Eeadera,"  London  and  Philadelphia,  1873), 
and  Campbell  (1874). 

aOPMOEa,  ErugdhiH  kfmUUu,  an  Ameri- 
can scholar,  bom  near  Mt.  Pehon,  in  Theasaly, 
March  8, 1607.  He  studied  in  the  convent  on  Ht. 
Sinai,  emigrated  to  the  United  States,  ent«red 
Amherst  college  in  1629,  tanght  school,  and  was 
tutor  in  Greek  in  Harvard  college  in  184S-'6 
and  1847-'69.  He  waa  then  appointed  assistant 
professor  of  Greek  there,  and  in  1860  professor 
of  ancient,  Byzantine,  and  modem  Greek.  He 
received  the  degree  of  A.  M.  from  Tale  college 
in  1887  and  from  Harvard  college  in  1647,  and 
that  of  LL.  D.  from  the  Western  Reserve  col- 
lege in  1862  and  from  Harvard  college  in  1668. 
He  has  published  "  A  Greek  Grammar  "  (Hortr- 
ford,  1888;  Sd  ed.,  1647);  "First  Lessons  in 
Greek  "(1888);  "  Greek  Ijercises"  (1841;  Sd 
ed.,  1848);  "A  Bomaio  Grammar"  (1642;  2d 
ed.,  Boston,  1867,  and  Loudon,  1866);  "Greek 
Lessons  for  Beginners"  (Hartford,  1848); 
"Catalogue  of  Greek  Terbs"  (1844);  "His- 
tory of  uie  Greek  Alphabet,  with  R^arks  on 
Greek  Orthography  and  Pronunciation  "  (Cam- 
bridge, 1846;  3d  ed.,  1864);  "AGloBSaiTof 
Later  and  Byzantiae  Greek"  (4to,  Boston, 
1860,  forming  vol.  vii.,  new  series,  of  the 
"Memoirs  of  the  American  Academy  ");  and 
"  Greek  Lexicon  of  the  Soman  and  Byzantine 
Periods"  (8vo,  Boston,  1870),  his  chief  work, 

SOraONISUi    Bee  Masikibsa. 

MnlCTE  (now  Monte  di  SanP  Oreite,  and 
sometimes  Monte  di  San  Siltatrc),  a  moun- 
tain of  ancient  Etmria,  in  the  territory  of  the 
Faiisci,  visible  from  and  about  S6  m.  S.  of 
Rome,  It  rises  in  an  abmpt  maas  to  a  height 
of  about  2,260  ft.  It  was  consecrated  to 
Apollo,  who  had  a  temple  on  its  snmmit, 
where  the  present  monastery  of  San  Silvestro 
stands.    

SOUOIll^  the  principal  school  of  theology 
in  the  aucient  university  of  Paris.  It  waa 
founded  in  1268  by  Robert  de  Sorbonne  or 
Sorbon,  BO  called  from  his  birthplace  in  Chain- 
"    '    '  '  T  student,  bntbe- 

a  1262,  and  f onnd- 
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•d  with  the  king's  aid  &  ooUegiate  sohool 
(or  the  gratuitous  education  of  poor  vtndenta 
la  thbologj.  He  Moored  the  Hrncea  of  three 
aeealAT  professors,  Gniilanme  de  Saiot-Amoor, 
Endes  ae  Donai,  and  Lanrent  Langlois,  and 
formed  with  them,  and  16  poor  Btadents  under 
his  own  direction,  a  oommnitit^  whiah  served 
as  a  model  for  similar  coUeciate  schools  in 
the  mtiTereitJea  of  France  and  England.  The 
cliarter  granted  in  12fi3  by  Lonis  IX.  was  con- 
Brmed  and  enlarged  by  Pope  Clement  IV.  in 
1868.  Before  1253  theological  iostrnotion  was 
giren  in  the  bishop's  school  near  the  cathedral 
of  Xotre  Bame;  thenceforward  it  was  given 
exolouTely  at  the  Sorbonne.  Robert  also 
founded  near  the  college  a  preparatory  semi- 
nary called  "the  little  Sorbonne,"  which  waa 
destroyed  in  168d,  when  the  present  ohorch  of 
tfie  Sorbonne  waa  erected  on  its  site.  He  pro- 
vided a  library  of  1,000  Tolumea,  which  was  in- 
creased by  snbseqaent  benefactors,  especially 
by  Oantinal  Hichelieu.  The  members  of  the 
oollege  (mouMi  de  Sorbonju)  were  difided  into 
feBowa  (toeii)  and  commoners  (hoipiU*).  The 
tellowB,  oompoung  the  faculty,  were  ail  secu- 
lar priests,  doctors  or  bachelors  in  divinity, 
selected  for  their  eminent  learning,  after  ud- 
dragoing  the  test  of  a  severe  pubko  examina- 
tion, a  triple  ballot,  and  teaching  a  coarse  of 
mental  philosophy.  Beudes  the  atriot  neoes- 
aaries  of  life  provided  in  the  college,  the  poor- 
est among  uiem  received  a  trimng  stipend. 
The  commoners  were  required  to  be  bachelors 
in  divinity,  were  ohoaen  from  among  the  most 
talented  of  their  class  after  the  moet  rigorous 
ordeal,  and  were  maint^ned  by  the  college, 
bnt  had  no  Toioe  In  its  government.  The  fel- 
lows were  nominated  for  life,  and  were  offi- 
cially designated  "  fellows  or  bachelora  of  the 
house  and  aociety  of  the  Sorbonne ;"  the  com- 
moners were  styled  "  bachelors  of  the  house 
of  the  Sorbonne,"  and  their  moraberahip  ceased 
on  their  graduating  aa  doctors.  The  college 
property  was  vested  in  the  follows,  and  aH 
nutnesa  waa  managed  in  thdr  name.  A  per- 
fect equality  reigned  among  them ;  the  holding 
of  office  implied  no  anperiority  or  power  of 
one  OTer  another.  No  member  of  a  reli^ous 
order  waa  admitted  into  their  body,  and  a  fel- 
lowship was  forfeited  by  entering  such  an  or- 
der. The  exceeding  rigor  eierci»ed  in  the  se- 
lection both  of  fellows  and  of  commoners  was 
(or  the  purpoae  of  mdntaining  a  high  standard 
of  intellectual  culture  among  the  seoalar  priest- 
hood. But  the  vast  lecture  halls  attaohed  to 
the  collage  were  open  to  all  poor  aoholara  in- 
discriminately, and  the  professors  were  pledged 
never  to  refuse  to  teach  any  sach,  while  stu- 
dents who  had  means  were  required  to  pay  the 
nanal  university  fees.  From  1&68  to  1780  at 
least  aiz  doctors  of  the  Sorbonne  were  con- 
stantly employed  in  giving  gratuitous  instruo- 
'  tion.  The  high  standard  of  excallenoe  thus 
maintained  by  the  faculty,  and  the  large  num- 
ber of  diatlngtijshed  scholars  who  went  out 
tront  the  Sorbonne  to  fill  the  highest  eooleaiaa- 
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ttoal  and  civil  offices  in  every  European  coun- 
try, raised  this  celebrated  school  to  an  unri- 
valled pitch  of  fameuidiajBaeace  all  through  the 
middle  ages  and  down  almoat  to  ita  BupprBaaion. 
Its  oontroUing  power  was  felt  in  the  contests 
between  the  nniversity  of  Paris  and  the  mendi- 
cant orders,  Gnillaume  de  Bunt-Amour  beii^ 
the  chosen  advocate  of  the  former  and  the  na- 
oompromising  foe  of  the  friars ;  the  Sorbonne 
was  appealed  to  in  the  disputes  between  the 
civil  powers  and  the  papacy,  and  in  the  great 
theolorical  oontroveraieB  and  long  schiami  that 
divided  the  church.  It  opposed  the  claima  of 
ultramontanism,  decided  against  the  divorce 
of  Henry  VIII.  from  Catharine  of  Aragon,  con- 
demned the  doorines  of  Lather,  Oolvin,  Bains, 
Janaenins,  and  Qnesnel,  sustained  the  Catholio 
league  agunst  Henry  of  Navarre,  and  declared 
in  1668  that  Henry  III.  had  forfeited  the 
crown.  The  Sorbonne  was  specially  favored 
by  Cardinal  Richelieu,  who  rebuilt  on  a  mag- 
nlfloent  scale  the  college,  lecture  halls,  and 
chnrob,  besides  enlarging  the  library.  The 
first  works  printed  in  France  were  from  the 

[ireaaes  of  tne  Sorbonne.  These  were  estab- 
iahed  in  1469  by  Jean  de  la  Pierre,  prior  of 
the  Sorbonne,  and  Guillaume  Fichet,  rector  of 
the  university.  In  14T0  they  published  Ga»^ 
parini  P»rgamentit  Epi*tolarvm  Liber,  fol- 
lowed by  other  publications  in  Latin,  French, 
Greek,  and  Hebrew.  The  Sorbonne  waa  aup- 
presaed  in  1T6B,  and  at  the  organization  of  the 
modem  university  of  France  by  Napoleon  I. 
ita  buildinga  became  the  seat  of  the  faculties 
of  science,  letters,  and  theology  of  the  acadi- 
taia  tmivertitairt ;  bnt  the  faculty  of  theolo- 
gy is  scarcely  a  shadow  of  its  predecessor. 

SMEL,  a  town  and  the  capital  of  Kichelieu 
CO.,  Quebec,  Canada,  on  the  £.  bank  of  the 
Richelieu  river,  at  its  mouth  in  the  St.  Law- 
rence, 45  m.  below  Uontreal;  pop.  in  1861, 
4,778;  in  1871,  5,686.  It  occupies  the  site  of 
a  fort  built  by  the  French  in  166S,  and  waa 
for  many  years  the  summer  residence  of  the 
governors  of  Canada.    Nearly  all  the  shipping 

E lying  between  Quebec  and  Montreal  wmters 
ere.  Ship  building  la  largely  carried  on.  The 
town  contains  manufactories  of  engines,  mil) 
machinery,  stovee,  ploughs,  leather,  bricks,  Sco., 
several  saw  and  grist  mills,  two  branch  banks, 
a  tri-weekly  (French)  and  two  weekly  (one 
French)  newspapera,  a  monthly  periodical 
(French),  and  three  or  four  churches. 
aOML,  igaw.  See  AoRKB  SoBKU 
SOMHIIIM,  a  genus  of  grasses,  of  the  tribe 
cmdropogoTita,  and  by  some  authors  included 
in  andropo^tm.  In  graaaes  of  this  genus  the 
flowers  are  in  opien  panicles,  the  spikelets  two 
or  three  together,  the  lateral  ones  sterile,  or 
reduced  to  mere  pedicels,  the  central  or  ter- 
minal one  fertile;  the  Ltems  not  hollow,  aa 
in  most  grasses.  A  single  speoies,  8.  lutUmt, 
known  as  Indian  grass  and  wood  grass,  having 
a  Btalk  8  to  S  ft.  high,  and  a  panicle  of  shining 
msset-brown  flowers,  is  common  throughout 
most  of  the  atatea.    The  name  sorghum  la  in 
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n  nse  for  a  Bngar-prodndng  gnu  which 
ia  a  Tarietj  of  iS.  vulffare,  Bngar  o&ne,  *ae- 
eharvm  officinarvm,  is  a  graai  oloselj  related 
to  lorghiim,  and  naither  plant  is  known  in  the 
wild  state.  The  common  sorghucn,  8.  vulgare, 
is  a  poorlj  defined  apecies,  and  presents  varie- 
ties so  marked  that,  did  not  intermediate  forms 
connect  them,  it  would  be  diffionlt  to  regard 
them  as  belonging  to  the  same  species.  One 
form,  known  as  Indian  millet,  and  in  the  East 
as  durraAa  cultivated  in  southern  Europe,  and 
in  Asia  Minor,  India,  and  other  parta  of  the 
Eaat,  where  it  takea  the  plaoe  of  the  cereals  of 
northern  climates ;  the  abundant  round,  hard 
aeedii  aftord  a  very  white  floar,  which  makes 
good  bread ;  the  seeds  are  also  used  for  feeding 
domestdo  ammals.  In  the  West  Indies  it  is 
cultivated  as  food  for  laborers  under  the  name 
of  Gainea  corn,  but  the  grass  called  bj  that 
name  in  om-  southern  states  belongs  to  a  differ- 
ent species.  The  Indian  millet  is  sometimes 
cnltivated  in  this  country  as  food  for  poultry ; 
half  a  century  ago  it  was  introdnoed  as  onocolate 
com,  its  seeds  being  rosst«d  and  used  as  a  sab- 
stitute  for  cofFee ;  and  the  seeds  are  sometimes 
offered  by  speculators  as  Egyptian  wheat,  or 
with  some  other  attractive  name,  at  high  prices. 
Another  variety,  with  long  straight  branches 
to  the  panicle  and  small  seeds,  is  the  broom 
com.  The  variety  generally  known  as  sor- 
ghum (also  called  sorgho  and  Chinese  sagar 
cane)  is  S.  vulgare,  var.  taceharatum,  and  is 
remarkable  for  its  very  sweet  juice ;  this  has 
been  in  cultivation  in  Obina,  and  especially  in 
Africa,  from  very  early  times;  in  Africa,  where 
it  is  called  imphtt,  tiiere  are  numerous  sub- 
Tarieties  known  to  the  natives  by  such  names 
as  vim-hu-ehv-a-pa,  nee-a-ta-na,  ootn-tfe-a-na, 
&0.,  differing  in  size,  productiveness,  and  shape 
of  seed  cluster,  mucn  as  do  onr  varieties  of 
maize.  An  attempt  waa  made  to  introduce 
aoi^hnm  into  Europe  as  early  as  ITSS,  by  Prof. 
Ardnino  of  Florence,  but  it  did  not  receive 
much  attention  until  1851,  when  Count  de 
Montigny,  French  consul  at  fihanghai,  sent 
seeds  to  Paris ;  it  is  said  that  only  one  seed 
out  of  this  lot  germinated,  and  the  product  of 
this  sapplied  all  the  seed  sown  at  first  in  Eu- 
rope and  America.  In  ISCfl  some  of  this  seed 
was  obtained  from  France  by  the  United  States 
patent  oflloe,  and  distributed ;  but  a  much 
greater  dissemination  was  made  by  Mr.  Orange 
Jndd  of  New  York,  who  imported  a  large  quan- 
tity and  distributed  25,000  packets  to  the  aub- 
Bcriberato  his  paper,  the  "American  Agricul- 
turist," in  allparta  of  the  country.  In  18G7 
Mr.  Leonard  Wray,  an  Englishman,  arrived  in 
New  York  with  the  seeds  of  several  varieties 
of  imphee  from  the  south  of  Africa,  some  of 
which  are  named  above;  they  were  tested  by 
several  persons,  especially  in  the  southern 
states,  and  were  found  to  be  a  promiscuous  and 
oarelessly  collected  lot,  which  at  once  brought 
aU  kinds  of  imphee  into  disrepute;  and  though 
one  or  two  selections  from  these  varieties 
hare  been  cultivated,  the  miun  crop  is  of  the 


Ohineae  variety.  The  plant  grows  from  B  to 
18  fL  hiah,  and  before  the  seed  duster  shows 
has  maon  the  appearance  of  maize.  In  some 
varieties  the  branches  of  the  panicle  are  long, 
slender,  and  spreading,  in  otliers  abort  and 
erect,  and  in  some  long  and  drooping  to  one 
side;  the  color  of  the  seed  varies  from  white, 
through  ahades  of  brown,  to  nearly  black ;  in 
the  true  Chinese  the  panicle  is  pyramidal,  with 
long,  not  crowded  nranchcs,  and  the  clear 
brown  seeds  enclosed  in  a  shining  black  hull. 
It  will  grow  wherever  Indian  com  can  be  cul- 
tivated, but  it  does  not  usually  ripen  its  leeda 
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north  of  lat  41°;  it  does  best  on  a  light  warm 
soil,  which  should  be  well  fertilized,  but  not 
with  coarse  manures :  it  is  sown  in  drills  or  in 
bills  the  same  as  com,  and  the  crop  should  be 
kept  clean  in  the  same  manner ;  the  plants 
when  they  first  come  up  are  small,  ana  may 
be  mistaken  for  some  worthless  grass.  The 
stalks  are  cut  up  at  the  ground  before  hard 
frosts,  stripped  of  their  leaves  by  the  use  of  a 
fork  or  machine  made  for  the  purpose,  and 
taken  to  the  mil!,  or  stored  until  they  can  be 

eressed.  Its  sugar,  at  least  soon  after  pressing, 
I  almost  wholly  a  form  of  glucose,  and  the 
yield  of  oane  sngar,  at  least  in  the  plant  as 
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grown  in  this  ooontrj,  is  mooli  too  small  to 
make  ita  extraction  profitable;  and  tbe  plant 
is  now  oaltiTated  for  the  strap  or  molasses. 
Well  ripened  canes  yield  about  one  half  their 
wdght  in  JDice,  of  which  from  0  to  10  gallons, 
according  to  the  soil  and  climate,  will  make 
one  gallon  of  airap ;  the  yield  of  airup  aver- 
ages from  ICO  to  17a  gallons  to  the  acre,  though 
in  exceptional  caaes  the  returns  are  much 
larger.  The  eirap  varies,  according  to  tbe 
care  and  skill  given  to  ite  manufacture,  from 
a  dark  greeniah  brown  color  with  a  repolaivo 
graaaj  flavor,  to  a  fiae  amber-colored,  none; - 
like  fluid,  which,  having  no  characteristic  fla- 
vor, is  preferred  bj  man;  to  anj  other  sirap. 
The  evaporators  now  in  nse  allow  the  juice 
to  be  concentrated  without  undue  expoaore 
to  heat,  while  the  sonm  is  readily  removed; 
time  is  used  in  correcting  tbe  aciditj  of  the 
jaioe,  which  for  the  finest  product  is  filtered 
through  animal  charcoal.  Tbe  total  produc- 
tion of  Borghum  molasses  in  the  TJnitea  States 
was  6,749,128  gallons  in  1860,  and  16,060,- 
089  in  1870.  Of  tbe  tatter  amount  Indiana 
produced  2,026,312  gallons,  Ohio  2,028,427, 
Illinois  1,960,473,  Kentucky  1,740,468,  Uis- 
Bonri  1,730,171,  Tennesgee  1,264,701,  and  lows 
1,218,635.  Ae  fodder  it  is  not  siwajs  relished 
hj  cattle,  and  it  is  now  regarded  as  leas  valu- 
able than  maize.  The  seeds  are  fed  to  poul- 
try, cattle,  and  hogs,  and  bread  has  been  made 
from  the  Sour.  The  bagasse,  or  refuse  from 
the  press,  has  been  nsed  to  make  the  coarser 
kinds  of  wrapping  paper ;  tbe  scorn  and  wash- 
ings of  the  evaporators  are  converted  into 
vinegar.  In  France  sorghnm  has  been  oalti- 
vatod  a*  a  source  of  alcohol. 

SOUi.  LAN.  province  of  Spain,  in  Old 
Cattila,  bordering  on  Bnrgos,  LogroDo,  Sara- 
gossa,  Ooadslajara,  and  SegoTia;  area,  8,886 
aq.  m.;  pop.  in  1870  (estimated),  158,6BS. 
Hanntaina  border  three  sides,  and  the  surface 
is  broken.  The  Donro  rises  near  the  N.  boan- 
dary,  and  flows  first  mainly  8.  and  then  W. 
into  the  province  of  Bnrgos,  There  are  large 
f  oreats  of  pine,  oak,  and  beech.  The  roads  are 
mere  trscks,  only  practicable  for  mules.  !!• 
A  city,  capital  of  toe  province,  on  an  irregular 
eminence  on  the  right  bank  of  the  Douro,  113 
m.  N.  £.  of  Madrid ;  pop.  about  S,600.  It  is 
Bnn-ouuded  by  old  walls.  The  site  of  ancient 
Il^amantia  is  supposed  to  have  been  a  few 
milea  N.  of  Soria,  but  no  positive  traces  of  it 
remain. 

SOKKH^  the  plant  ruraex  aettota,  a  native 
ot  Europe,  Asia,  and  arctic  America,  which 
baa  long  been  in  cultivation.  The  genus  ru- 
nMS  (the  ancient  Latin  name)  belongs  to  the 
potygonacea  or  baokwheat  family,  and  consists 
of  more  than  100  species,  several  of  which, 
either  indigenous  or  mtrodaced,  ore  found  all 
over  this  country  and  are  popularly  known 
as  docks.  Sorrel  is  a  perennial,  with  a  tuft 
of  radical  leaves  which  are  4  in.  or  more 
long,  and  arrow-shaped  at  tbe  base;  its  flower 
■taUj  are  2  ft.  or  more  higli,  bearing  leaflesa 


panicles  of  unisexual,  dicedons,  or  sometimea 
montBdouB  flowers,  which  are  apetalona,  small, 
and  greenish,  often  taming  red ;  the  calyx 
deeply  sii-cl^t,  the  three  inner  segments  en- 


Bvnl  (Btunai  uatoH)— the  nrie^  aDed  "BallaTUlK'' 

larginginfmit,  orbicular,  and  somewhat  petal- 
like, enclosing  the  triongolar  nut.  The  leaves 
are  pleaaantly  sour,  owing  to  the  presence  of 
the  acid  oxalate  of  potash.  In  France  half  a 
dozen  varieties  of  tins  are  cultivated,  of  which 
the  Belleville  is  the  most  popular.  Though 
Borrfl  is  rarely  eaten  by  the  English,  the 
French  regard  it  as  one  of  the  necessaries  of 
life.  It  is  used  in  ealada  and  in  soups,  bat 
more  commonly  it  is  dressed  in  the  same  man- 
ner as  spinach ;  if  too  strongly  acid  when 
pnre  to  suit  the  taste,  it  is  mixed  with  spin- 
ach  or  patience  dock.  While  it  is  compara- 
tively tittle  known  in  this  country,  its  nse  is 
increasing,  and  it  is  now  quite  regularly  found 
in  the  markets. — Sheep  sorrel  belongs  to  the 


BbHp  Borral  (Knnui  aeMoMQi). 

same  genus,  and  is  R.  aeetotella,  introdnced 
from  Europe,  and  one  of  the  well  known  weeds 
of  agriculture;  it  grows  from  a  few  inches 
to  a  foot  or  more  hi^ ;  the  lower  leaves  are 
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balberd-ibftped ;  ita  dioeciouB  floweri  to  Blen- 
der paniclfiB,  the  fertile  ones  tnmlDg  reddisb. 
The  nerbage  of  tbia  is  alao  sonr,  and  where  it 
is  abnndant  and  lainriant  is  Bometimea  used 
by  EnropesDB  aa  a  BnbHtJtnte  for  tbe  garden 
aorrd ;  children  often  eat  tbe  pleasantly  aoar 
leaves.  In  acme  conntriea  the  Jnice  of  this,  as 
well  H8  of  the  preceding,  ib  used  to  curdle 
milk.  Aa  a  weed  the  ^ant  is  moat  abundant 
Qpon  wom-oat  aoila.  Wood  sorrel  is  described 
nnder  Oxaus.    (See  also  Tbbb  Sobszl.) 

SWKEinO  (ano.  Surrentum),  a  citj  of  S.  It- 
aly, in  the  province,  on  the  8.  side  of  the  gnlf, 
and  14  m.  8.  E.  of  tbe  city  of  Naples;  pop. 
about  4,800,  besides  many  Btrangera  attracted 
by  Che  climate  and  tlie  pictareaqne  aitastion. 
Peep  ravines  aroond  the  city  are  excavated  in 
the  volcanic  tnfa.  In  tbe  vicinity  are  sea  baths, 
cnrions  grottoes,  and  relioa  of  antiquity,  the 
principal  of  which  is  a  reservoir  still  naed. 
Sorrento  is  the  seat  of  an  archbishop,  and  haa 
a  fine  cathedral.  The  boose  in  which  Tasso 
was  bom,  on  the  cliff  overhanging  tbe  aea,  is 
now  a  favorite  hotel.  Celebrated  inMd  wood- 
work and  silk  and  other  goods  are  made  here. 
— Under  the  Komans  Burrentnm  was  chiefly 
known  as  a  fashionable  resort,  and  for  its  pot- 
tery and  medicinal  winea.  In  A.  D.  79  the  erup- 
tion of  Vesavina  -oaiued  great  damage  to  it.  In 
the  middle  ages  it  bad  oonBiderable  commerce. 
The  geology  of  Sorrento  has  been  described 
by  Pnggaard  (Copenhagen  and  I^ipsio,  1858). 

SOTflBM,  BIwiM  lAew,  an  American  aotor, 
born  in  Liverpool,  Eng.,  April  I,  1880.  He 
firet  appeared  on  the  stage  in  the  United  Btatea 
aa  Dr.  PangloBS  at  tbe  Boston  National  theatre, 
in  September,  1862.  He  was  a  stock  actor  in 
Barnnm's  mnseum,  New  York,  till  1864,  when 
he  joined  Wallack'a  company.  For  years  he 
was  known  as  Donglaa  Stewart,  and  it  was  not 
till  1868  that  he  nsed  bis  own  name.  On  Oct. 
18, 1858,  in  Tom  Tajlor'a  comedy  "  Oar  Amer- 
ican Conain,"  the  duiracter  of  Lord  Dnndreary 
WB8  assigned  to  Sothern.  The  part  as  origi- 
nally written  consisted  of  a  few  lines,  and  was 
assumed  by  Sothern  nnder  protest;  bnt  his 
liap,  draw],  peculiar  skip,  and  many  abenrdities 
were  very  suocessfnl,'  and  the  part  being  en- 
larged, the  play  ran  for  140  consecutive  nights. 
On  Not.  11,  1861,  he  appeared  as  Lord  Dun- 
dreary  at  the  Haymarket  theatre,  London,  and 
repeated  the  part  496  consecutive  nights.  He 
returned  to  tne  United  States,  and  for  many 
months  performed  Dundreary  in  the  leading 
cities.  On  Oct.  10, 1874,  he  reappeared  in  the 
Haymarket,  and  during  a  short  engagement 
presented  tbe  part  of  "  Brother  Bom,"  written 
for  him  by  John  Ozenford,  He  retnrned  to 
New  York  for  tbe  season  of  18T4^'5,  playing 
Dnndreary  and  G-arrick  in  Wallack'a  tjieatre. 

801%    See  Dk  Soco. 

SOTWBX,  HaOuiM.    See  Soitthwelt. 

SOOBISB.  h  BMifiMfai  dc  Kahn,  seigneur  3e,  a 
FreniA  soldier,  bom  in  La  Rochette  in  1583, 
died  in  Tx>ndon,  Oct.  9, 1642.  He  waa  a  son 
of  Reai  XL  de  Rohan  by  Catharine  Parthen^, 
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the  heiress  of  the  house  of  Sonbtse^  and  the 
brother  of  Henri  de  Rohan  (1679-1688),  th« 
celebrated  Hugnenot  leader.  After  serving  in 
Holland  nnder  Uanrice  of  Nasaan  he  was  ap- 

Ginted  in  16S1,  by  the  Protestant  assembly  at 
Rochelle,  commander  of  Foiton,  Brittany, 
and  Anjon.  When  tbe  other  chiefs  had  lud 
down  their  arms,  he  boldly  but  nnsocceaafnlly 
defended  St.  Jean  d'Ang^ly ;  and  his  attempts 
to  renew  the  war  during  the  winter  of  1629, 
and  bis  mission  to  England  to  obtain  help  from 
James  I.,  were  equally  abortive.  In  1626,  af- 
ter taking  a  royal  aqnadron  and  keeping  at  bay 
for  several  weeks  tbe  united  French  and  Dntcn 
fleets,  he  was  defeated  by  Buke  Henry  II.  of 
Montmorency  and  driven  from  the  islands  of 
R£  and  OI£ron  fSept.  16),  which  be  had  occn* 
pied  for  some  time.  Having  secnred  through 
the  medium  of  Charles  1.  the  hollow  peace  o( 
April  e,  1S26,  he  joined  in  16S7  the  Encliah  in 
the  fruitless  attempt  to  relieve  La  Rochelle,  and 
some  time  after  the  surrender  of  that  atrong- 
bold  he  went  to  England,  although  permitted 
to  remain  in  France.  He  waa  buried  in  West- 
minster abbey.  D.  Oirtca  ie  Bakaa,  nrince  d«, 
a  French  soldier,  a  descendant  of  tne  prece- 
ding, bom  in  Paris,  July  16,  1716,  died  there, 
July  4,  1767.  He  waa  noforions  for  bia  dia- 
sipation,  and  was  a  favorite  of  Louis  XV.  and 
his  adjutant  in  Flanders,  where  he  was  ap- 
pointed governor  in  1748.  In  1761  bis  gover- 
norship was  extended  over  Hainan!  Through 
the  innaence  of  Mme.  de  Pompadour  he  be- 
came in  1763  allied  to  the  royal  family  by  tbe 
marriage  of  his  daughter  to  the  prince  de  Con- 
d^  who  obtained  for  him  a  high  command 
in  the  army  of  the  Rhine  (1766).  He  was  anr- 
prised  and  routed  at  Ootha  with  8,000  men  hy 
Seydlitz  with  1,600  troops,  and  soon  afterward 
he  was  ignominiouBly  oefeated  by  Frederick 
the  Great  at  Rossbach  (Nov.  6,  1767),  where 
he  commanded  tbe  united  French  and  allied 
armiea.  Nevertheleaa  he  was  appointed  to 
other  high  commands  and  offices,  and  after  vs' 
ried  Buocesses  and  quarrela  with  fellow  com< 
manders,  especially  with  the  dnke  de  Brogliei 
over  whom  be  trinmphed  through  his  infln-' 
ence  at  court,  his  career  in  the  army  ended  di»- 
estronsly  with  bis  loss  of  Cassel.  Nov.  1,  1761. 

SOCLUGQ,  a  W.  county  of  Qaebec,  Canada, 
on  tbe  N.  bank  of  tbe  6t.  Lawrence,  above 
Montreal :  area,  137  sq.  m. ;  pop.  in  1871,  10,- 
808,  of  whom  9,724  were  of  French  and  782 
of  Scoteh  origin.  It  is  traversed  by  the  Qrand 
Trunk  railway.    Capital,  Cotean  landing. 

80ELE,  Aataa,  an  American  clergyman,  bom 
in  Bristol,  Me.,  Aug,  1,  1781,  died  in  Nash- 
ville, Tenn.,  March  6,  1867.  He  waa  licensed 
to  preach  in  1798,  joined  tbe  Methodist  con- 
ference in  1799,  was  ordained  in  1803,  and 
in  1804  appointed  presiding  elder  of  the  Maine 
district,  which  embraced  IS  circuits  and  one 
station.  In  1608,  at  the  general  conference  in 
Baltimore,  be  drew  np  tbe  plan  of  a  delegated 
general  conference  which  now  appears  in  the 
"Disdpline."     After  predding  over  varioni 
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other  diitriota  in  ICaina  and  UuByshoMtts,  ho 
was  elected  in  181G  book  egeat  and  editor  of 
the  '^  Methodist  Magaxine."  In  1820  he  waa 
Btationed  in  the  oitj  of  Sew  York;  in  1S21 
he  was  preacher  in  charge  ot  the  station  ia 
that  city,  and  Id  1822-'G  of  the  Baltimore  citj 
■tstioa.  Ia  1824  ha  was  elected  bishop.  Ue 
vaa  delegate  from  the  general  oonferenoe  to 
the  British  WesleTaa  Methodist  oonferenoe  in 
1&43 ;  and  afterward  he  travelled  extensively 
in  the  British  islands  and  in  France.  On  the 
lUviHon  of  the  charch,  Bishop  Soole  adhered 
to  the  southern  portion,  and  removed  from 
Lebanon,  O.,  to  fTashville,  Tenn.  In  18CS-'l 
he  made  an  episcopal  tour  in  California. 

SMU|  Ptone,  an  American  statesman,  bom 
in  Castilloi),  Franca,  in  1B01,  died  in  New  Or- 
leans, March  13,1870.  He  studied  in  the  Jesu- 
its' college  at  Toulouse,  was  implicated  in  a 
plot  against  the  Bourbons,  fled  to  a  village  in 
Navarre,  and  liecame  a  shepherd.  He  was 
afterward  an  advocate  in  Paris,  and  for  an  at- 
tack upon  the  ministry  in  the  Nain  newspaper 
he  was  fined  10,000  francs  and  sentenced  to 
priaon.  Ue  escaped  to  England,  and  in  162G 
emigrated  to  New  Orleans,  where  he  rose  to 
eminence  at  the  bar.  In  1847  he  was  elected 
TJoited  States  senator  from  I^onisiona  to  fill  a 
vacancy,  and  in  1849  was  reelected  for  a  full 
term.  In  1853  he  was  appointed  minister  to 
Spain,  where  he  fought  a  duel  with  U.  Torgot, 
the  Frecch  ambassador,  aod  wounded  him. 
Ha  participated  in  the  Ostend  conferenoe  in 
18M  (see  BuoH&MAy,  James),  and  oame  home 
in  1853.  In  IBei  he  visited  Europe  as  diplo- 
matic agent  of  Che  confederate  government, 
■ad  in  ISflS  was  arrested  in  New  Orleans  bj 
Gen.  Butler,  and  imprisoned,  bat  was  released 
on  condition  of  leaving  the  eonntry.  He  re- 
tomed  to  New  Orleans  shortly  before  hU  death. 

mBULmUUar  FlWiie,  a  French  novelist, 
bora  at  Foil,  Doc  28,  1800,  died  at  Bi6vre, 
Bear  Paris,  Sept  28, 1817.  He  was  expelled 
from  the  law  school  in  Paris  on  account  of  his 
radicalism,  and  after  publishing  in  1824  Amoan 
franfai*,  an  unanccesafol  volume  of  poems,  be 
supported  himself  as  the  foreman  of  an  ophol- 
rterer  til!  1828,  when  his  drama  Eomio  et  Ju- 
littte  proved  successful  at  the  Od^on.  Most  of 
Ida  sabaeqnent  pieces  failed,  excepting  Clotilde 
in  18S2.  He  achieved  greater  celebrity  as  a 
novelist,  eapeoially  by  IHane  et  Louiie  (188S), 
which  he  dramatized  nnder  several  titles.  He 
published  more  than  160  volnmes  of  novels,  in- 
cluding Le  maitre  d'ieoU  (1839),  Si  jeuneue 
latait,  li  vieilUme  prnteait  (1842),  and  his  Mi- 
»oiret  du  diahle  (1844),  which  had  a  prodi- 
gious circulation.  His  monument  in  Pure  La- 
chaise  was  nnveiled  Feb.  20,  1876. 

flOVUMIQIIE,  FaHita,  a  Haytian  emperor  nnder 
tha  title  of  Fanstin  L,  bom  in  the  district  of 
Petit  Goava,  in  the  saathern  peninsula  ot  Hayti, 
about  178R,  died  there  in  July,  1867.  He  was 
bom  a  alave,  bnt  became  free  by  the  decree 
of  1790,  took  part  in  the  negro  insurrection 
■sainst  the  French  In  1S03,  aerved  as  oaptun 
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tmder  President  Boyer  in  1820,  as  oolonel  nn* 
der  H6rard  in  1844,  as  brigadier  general  under 
Ouerrier  in  1845,  and  was  commander  of  a 
division  at  the  time  of  the  death  of  RichS  in 
Febmary,  1847.  While  the  generals  SouEtran 
and  Paul  ware  disputing  and  plotting  for  the 
succession,  the  senate  uneipeetedly  elected  Soa< 
lonque  to  the  presidency,  March  1,  1847.  He 
belonged  to  the  party  of  the  mnlattoes.  but, 
jealons  of  their  power,  he  began  to  attach  the 
blacks  to  his  interest,  and  to  pnrane  a  system 
of  terror  toward  the  citizens,  whom  he  deci- 
mated in  1848  by  confiscations,  proacriptiona, 
and  executions.  Like  his  pradecessora  he  vun- 
ly  sought  to  subjugate  the  republic  of  Do- 
minica. In  1849  he  caused  the  restoration  of 
monarchy,  ostensibly  by  the  will  of  the  people 
and  the  action  of  the  chambers,  was  almost 
unanimously  chosen  emperor  (Aug.  26),  as- 
sumed the  title  of  Faustiu  I.,  surrounded  him- 
self with  a  numerous  court,  founded  a  military 
and  civil  order  and  an  order  of  nobility,  and 
isaued  a  constitution,  reserving  to  lumself  the 
right  at  any  juncture  to  rule  as  he  pleased.  Ha 
was  crownea  in  18G0,  and  a  second  time,  with 
greater  pomp,  on  April  18,  1862.  In  ISfiG  he 
repeated  his  attempt  to  conquer  the  ueighbor- 
iag  republic,  and  took  the  field  with  a  conud- 
erable  army,  bnt  was  so  completely  defeated 
by  a  few  hundred  Dominicans  nnder  Santana 
that  he  barely  escaped  capture,  and  hla  trea- 
sure and  throne  fell  Into  the  hands  of  the  ene- 
my. A  campaign  in  the  following  year  also 
terminated  in  his  defeat.  A  commercial  crisis 
in  1868  increased  the  general  discontent,  and 
Gen,  Geftrard  led  a  revolt,  and  was  recognized 
as  president  ot  the  republio  of  Hayti.  Son- 
louqne  was,  however,  allowed  to  depart  (Jan. 
IS,  1859)  with  his  wife  and  child  for  Jamaica. 
After  the  fall  of  Gaffrard  in  1867,  ha  raturaed 
toHaytL 

MtfLT,  mtalu  Jen  dt  Diea,  duke  of  Dalmatia, 
a  French  soldier,  bom  at  8t.  Amana-la-Bastida, 
Guienne,  March  29,  17S9,  died  there,  Nov.  2S, 
1661.  He  enlisted  in  1786,  became  a  captain 
in  179S,  and  reached  in  one  year  the  rank  of 
brigadier  general  after  the  battle  of  Fleurus 
(June  26, 1794).  In  1799  he  was  mode  general 
of  division  by  Mass^na,  with  whom  he  distin- 
guished himself  at  the  battie  of  Ztlricb,  Sept. 
25,  which  saved  France  from  invasion,  and  at 
the  siege  of  Genoa,  during  which  he  was  sur- 
rounded and  captured  by  the  Austriana,  May  1 G, 
leOO,  but  was  speedily  exchanged,  after  the 
battle  of  Marengo.  In  1804  Napoleon  made 
him  a  marshal.  In  1806  he  increased  his  repu- 
tation at  the  bead  of  the  fourth  corps  in  Ger- 
many, especially  at  Austerliti:,  Dec.  2,  where 
Napoleon  declared  him  to  be  the  first  strate- 
gist of  Europe.  In  180S-'7  he  won  additional 
fame  in  the  campaign  against  Pmssia,  and  final- 
ly occupied  KOnigsberg  (June  16,  1807),  and 
t^ter  the  treaty  of  Tilsit  he  was  made  governor 
of  Berlin  and  duke  of  Dalmatia.  Next  appoint- 
ed commander  of  the  second  odrps  in  Spain,  he 
nearly  annihilated  the  Spanish  army  at  Burgo^ 
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Not.  10,  1608,  took  from  the  Eugliih  Cornnna 
(where  he  had  been  at  flrat  defeated)  and  Fer- 
rol,  aad  occupied  Oporto  and  the  northern  part 
of  Portngftl,  whence  he  was  expelled  by  Wel- 
lington. After  his  retreat  to  Bpain  he  gained 
Bereral  advantages,  and  on  Uarch  11,  1811,  he 
obtdned  possession  of  Badajoz  throngh  tbe 
treacheiy  of  the  Spanish  commander;  bnt  he 
was  defeated  hj  Beresford  at  Albnera,  Haj 
10,  and  Wellington  carried  Bad^oz  hj  assault 
with  fearful  loss  on  the  night  of  April  6,  1812. 
Disapproving  of  King  Joseph's  proceedings, 
Soult  asked  to  be  reeved;  bnt  soon  after 
reaching  France  Napoleon  ordered  him  to  as- 
Bnme  the  chief  command  of  the  army  in  Spdn, 
and  retrieve  Joseph's  cmshlng  defeat  at  Vito- 
rja,  Jnne  31,  1818.  Bnt  despite  bis  wonderful 
efforts,  after  various  engagements  in  the  monn- 
tain  pasaes  with  the  main  body  of  the  alUea,  he 
was  out  ofF  from  Bayonne  by  Wellington,  de- 
feated at  Orthez,  Feb.  2T,  1814,  and  forced 
back  to  Tonlonse,  which  was  ttjcen  by  Wel- 
lington, April  10.  Soult  offered  a  heroio  re- 
nstance,  and  conaented  only  to  an  honorable 
oapitnlation  after  the  full  confirmation  of  Na- 

fioleon's  first  abdication,  and  led  his  troops  aafe- 
7  out  of  the  city.  Hta  conduct  daring  this 
memorable  campaign  received  the  warm  com- 
mendadon  of  Napier,  the  English  historian 
of  the  peninsular  war;  and  when  SS  years 
later  Soolt  officially  attended  the  coronation  of 
Queen  Victoria,  he  was  most  cordially  received 
by  Wellington  and  bis  other  former  adversa- 
ries. Under  the  first  restoration  he  was  for  a 
short  time  minister  of  war ;  but  as  be  rejoined 
Napoleon  on  his  return  from  Elba,  and  served 
as  major  general  at  Waterloo,  he  was  banished 
from  181S  to  1819.  In  1820  he  was  reinstated 
as  a  marshal  and  received  a  pension  of  200,000 
francs,  and  in  162T  he  became  a  peer.  Under 
Louis  Philippe  he  was  minister  of  warinl880- 
'81,  prima  minister  in  1882-'4,  and  again  (with 
the  portfolio  of  forei^rn  affairs  in  1839-~'40,  and 
of  war  in  I840-'«)  from  1889  till  184T,  when 
the  extraordinary  title  of  marshal'general  was 
given  to  him  on  his  retirement.  He  left  me- 
moirs, of  which  only  the  first  part  was  pab- 
lished  (8  vols.,  IBM)  by  his  son  Napolfion  Hec- 
tor, who  died  in  18G7. 

SOUJIU,  the  sensation  peculiar  to  the  oi^an 
of  hearing.  This  senaation  is  the  final  effect 
of  a  closely  connected  series  of  mechanical 
actions,  which  have  their  origin  in  some  rapid- 
ly vibrating  body,  whence  they  are  propagated 
progressively  through  the  sir  to  the  membrane 
of  the  drum  of  the  ear,  and  thence,  through  a 
series  of  small  artionlated  bones,  into  the  in- 
ner cavity.  This  cavity,  tunnelled  in  the  hard 
petrous  bone,  is  filled  with  liquid  and  contains 
the  delicate  terminal  fibrils  of  tbe  auditory 
nerve.  Each  of  these  fibrils  appears  to  be  at- 
tached to  the  centre  of  a  delicate  rod  or  chord. 
These  chorda  are  stretched,  and  being  of  dif- 
ferent lengths  and  diameters  are  generally  anp- 
posed  to  be  tuned  to  sounds  extending  through 
a  range  of  several  octarea.    By  the  sympa- 


thetjo  vibrations  of  these  timed  bodies  ihej 
ahake  theirtttached  nerve  fibrils  and  tbns  give 
rise  to  sensatioDS  peculiar  to  sounds  of  vanons 
pit«h.  From  the  foregoing  we  see  that  the 
subject  of  sound  is  natorally  divided  into  three 
parts.  In  tlie  first  diviaion  we  shall  consider 
the  manner  of  production  of  aonnd,  and  tbe 
nature  of  those  vibrations  which  cause  sono- 
rous sensations.  In  tbe  second  part  we  shall 
explain  tlie  manner  in  which  these  vibrations 
are  propagated  through  tbe  elastic  medium 
existing  between  tlie  vibrating  body  and  the 
ear.  In  the  third  part  we  shall  consider  the 
manner  in  which  tne  ear  perceives  a  simple 
sound  and  analyzes  a  compodte  sound  into  its 
elementary  sonorous  sensations. — At  the  place 
of  origin  of  every  sound  there  is  always  some 
solid,  liquid,  or  gaseous  body  in  a  state  of  rapid 
vibration.  This  vibrating  body  imparts  its 
motions  to  any  elastic  medium  with  which  it 
may  be  in  contact,  and  the  vibrations  thns 
given  to  the  contiguous  medium  are  propa- 
gated in  all  directions.  The  contiguous  elastic 
medium  may  be  a  solid,  a  liquid,  or  a  gas. 
Proofs  of  the  above  statements  are  readily 
afforded  by  the  following  simple  experiments. 
A  sounding  tuning  fork  is  drawn  over  a  piece 
of  smoked  glass,  so  that  tbe  point  of  a  piece 
of  foil,  attached  to  one  of  its  prongs,  may  just 
touch  the  glass.  After  this  experiment  we 
observe  that  the  point  attached  to  the  fork  has 
laid  bare  the  glass  in  a  sinuous  line,  as  seen  In 
1,  thus  showing  that  when  the  fork  caaaes 


a  sound  its  prongs  are  swinging  to  and  fro  ic 
a  direction  nerpendionlar  to  its  length.  That  a 
liquid  may  be  the  vibrating  body  at  the  source 
of  the  sound,  is  shown  by  placing  a  "  siren  " 
under  water  and  forcing  Uirongh  it  a  current 
of  water.  If  we  take  an  organ  pipe  with  glass 
sides  and  sprinkle  in  its  interior  a  small  portion 
of  precipitated  silica,  we  shall,  on  sounding  the 

Sipe,  olwerve  this  very  li^ht  powder  rise  in  thin 
elicate  veriical  plates  in  certain  portions  of 
the  pipe,  while  in  intermediate  places  the  silica 
remans  at  rest.  Neither  the  tone  of  the  pipe 
nor  the  positions  of  the  plates  of  silica  are 
altered  in  the  least  by  pressure  on  tbe  walls  of 
the  pipe ;  thus  showing  that  the  real  vibrating 
body  in  an  organ  pipe  is  its  contained  column 
of  ur.  It  now  remains  to  show  that  the  me- 
dium through  which  the  sonorous  vibrations 
are  propagated  outward  from  the  vibrating 
body  may  be  either  solid,  liquid,  or  gaseous. 
One  of  the  most  beautiful  experiments  in 
acoustics  was  invented  by  Sir  Charles  Wheat- 
stone,  and  shows  that  sounds,  even  the  most 
complex,  may  be  transmitted  through  solids 
as  readily  as  throng^  the  air.    In  t£e  lower 
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room  of  a  boose,  or  in  a  tightlir  dowd  boi 
lined  vith  felt,  he  nUoed  a  mosioal  box.  On 
the  top  of  th«  mnsioal  box  reeta  the  end  of  a 
long  light  wooden  rod  whioh  resches  to  one  of 
the  rooma  above.  The  rod  ia  insulated  from 
the  floor  of  the  rooms  b^  India  mbber.  No 
Hoand  is  peroeired  in  the  apper  room  until  we 
place  on  the  top  of  the  rod  a  violin,  a  goitar, 
or  any  inatmnient  with  a  aonnding  board,  when 
the  Honnda  of  the  musical  box  fill  the  upper 
room  and  appear  to  eoianate  from  the  musical 
instrumeat  on  the  rod.  That  a  liquid  may  be 
the  medinm  for  the  transmieeion  of  sonorons 
vibrationa  is  readilj  proved  by  placing  on  a 
resonant  box  a  long  cyllndriool  vessel  filled 
with  water,  and  then  bringing  in  contact  with 
the  snrface  of  the  water  a  disk  of  wood  at- 
Cached  to  the  foot  of  a  vibroting  taning  fork. 
The  vibrations  of  this  instrument  are  sent 


tiona  of  the  aa: 
That  the  air,  a 
is  transmitting 
bjr  placing  in  ' 
delicate 


period  as  those  of  the  fork, 
loons  body,  vibrates  while  it 
oroas  pulses,  can  be  shown 
path  of  these  vibrations  a 
Htrown  with  a  light  dry 


jiowder.      The  powder  dances  <: 
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brations  of  the  air  can  also  be  detected  by 
means  of  the  so-called  "  sensitive  flames," 
which  are  formed  of  Jets  of  gas,  issaing  from 
cflindrical  orifices  nnder  snch  great  presaure 
that  they  are  just  on  the  point  of  flaring,  or 
roaring.  These  flames  are  so  sensitive  to  aerial 
vibraliona  that  the  slightest  soand,  if  of  the 
proper  pitch,  will  caase  them  suddenly  to  con- 
tract groatly  in  their  lengths,  and  at  the  same 
time  to  give  forth  roaring  sounds.  These 
flames  are  generally  mc«t  sensitive  to  acnte 
sounds,  snob  as  a  hiss  or  the  jingling  of  a 
bunch  of  keys.  (See  Ftboprone.)— An  anal- 
ysis of  sonorous  sensations  rednoes  them  to 
three  kinds:  pitch,  intensity,  and  tJmbre.  1. 
Pilch  <aul  the  BeUrminatioa  of  th»  Number 
of  ViiiratUin*  of  a  Sounding  Body.  Pitch  is 
that  qaality  of  sound  bv  which  we  dlatdogaish 
the  position  of  sounds  in  the  musical  scale. 
One  sound  ia  thus  stdd  to  be  higher  or  lower 
than  another.  Pitch  depends  on  the  number 
of  vibratiocH  in  a  second  which  enter  the  ear. 
The  pitch  rises  with  the  increase  of  tbe  num- 
ber of  vibrations.  In  England,  German;,  and 
America  a  vibration  is  unaerstood  to  be  a  mo- 
tion to  and  fro,  while  in  France  it  is  a  motion 
to  or  fro.  The  sound  having  the  lowest  pitch  is 
caused  by  40  vibrations  in  a  second ;  a  smaller 
number  of  vibrations  than  this  does  not  canse 
a  oontinuons  sonorous  sensation.  The  highest 
audible  Bonnd  is  caused  by  about  40,000  vibra- 
tions in  a  second ;  vibrations  of  greater  fre- 
Saenoy  than  thia  are  not  generally  audible, 
lough  the  limit  of  audibility  of  the  highest 
sounds  is  different  for  different  persons.  Thus 
some  cannot  hear  the  chirrup  of  the  cricket, 
while  others  perceive  sounds  one  or  two  oc- 
taves above  it.  Dr.  Wollaston  discovered  this 
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variation.    The  pitch  of  a  sonnd  may  be  del«r- 
mined  by  several  methods,  some  of  the  most 
precise  of  which  are:  1.  By  means  of  an  in- 
stmment  called  a  "siren,"  fig.  2,  invented  by 
Ca^iard  de  Latour.     It  consists  of  a  metal 
cylinder  the  bottom  of  which  is  perforated  by 
a  tube  through 
whicli      air      ia 
blown  into  tbe 
cylinder.      The 
top  of  the  cyl- 
inder is  perfora- 
ted with  a  num- 
ber   of      holes. 
Just    over   this 
top   and  nearly 
toQching  it  ro- 
tates a  metallic 
disk  on  a  verti- 
cal   axis.     This 
disk  is  perfora- 
ted    with    the 
same      nnmber 
of  holes  as  are 
in  the  cylinder. 
The  form  of  the 
holes  ia  shown 
in    the    aeolion 
in    the    figure. 

They     do     not  T 

pass  perpendic-  ' 

ularly    tarongh  Fio,  i. 

the  plates,  but 

slope  contrary  ways,  so  that  the  ur  when 
forced  through  the  holes  in  the  top  of  the 
cylinder  impinges  opon  one  side  of  the  holes 
in  the  rotating  plate,  and  thus  blows  it  round 
in  a  definite  direction.  The  disk  in  making 
one- revoletian  opens  and  abuts  the  holes  as 
many  times  as  there  are  holes  in  the  disk  and 
cylinder,  and  hence  the  wind  escapes  from 
the  cylinder  in  succeiaive  pufFs,  the  frequen- 
cy of  which  depends  upon  the  rate  of  rota- 
tion. A  sound  is  thus  produced  having  a  pitch 
which  rises  with  the  increase  of  velocity  of 
rotation.  The  vertical  axis  has  a  screw  cut 
on  it  which  works  in  a  notched  wheel  at- 
tached to  a  dial,  which  shows  the  nnmber  of 
rotations  of  the  disk.  7o  determine  tbe  pitch 
of  a  sound  by  means  of  this  instrument,  we 
gradually  increase  the  rotation  of  the  disk 
until  the  sound  emitted  approtiches  the  pitch 
of  the  sound  the  nnmber  of  vibrations  of 
which  we  wonM  determine.  When  ijie  two 
sounds  are  (^nite  .near  in  pitch,  the  ear  wiU 
perceive  distinct  beats  produced  by  the  Joint 
action  of  the  two  sounds  on  the  air.  The 
velocity  is  now  cautiously  increased  until  the 
beats  disappear.  At  this  moment  the  counter 
is  put  in  operation,  and  the  disk  is  allowed  to 
ran  for  a  known  number  of  seconds ;  then  the 
oouQter  is  thrown  out  of  action  and  the  num- 
ber of  revolutions  of  the  disk  read  off.  On 
mnltiplying  the  number  of  revolutions  of  the 
disk  by  the  nnmber  of  its  holes,  and  dividing 
this  product  by  the  number  of  seconds  during 
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which  the  disk  waa  connected  with  the  ooDiiter, 
we  haT«  the  Dumber  of  vibrationB  per  second 
corresponding  to  the  given  sonnd.  2.  The 
nnmber  of  vibrations  per  second  of  a  toning 
fork,  or  of  an;  rod  or  plate,  can  be  determined 
very  precisely  bj  the  following  plan.  The 
tnaiDg  fork  or  rod  has  attached  to  it  a  piece 
of  delicate  foil,  which  jast  touches  the  smoked 
surface  of  paper  covering  a  metallic  cjlinder. 
U  the  cjlinder  is  turned  whUe  the  fork  vibrates, 
it  is  evident  that  the  point  attached  to  the  fork 
will  trace  a  unnous  line  on  the  cjlinder.  Now, 
if  by  any  means  we  con  mark  off  seconds  of 
time  on  this  sinnous  trace,  we  shall  have  only 
to  count  the  number  of  sinuositiea  between 
two  Bnccessive  second  marks  to  have  the  niua- 
ber  of  swings  made  bj  the  fork  in  a.  second. 
The  above  conditions  are  attained  in  the  follow- 
ing manner:  A  break-circait  clock  is  plaioed  in 
the  primary  or  battery  circuit  of  an  induction 
coil;  one  of  the  terminal  vriree  of  the  secon- 
dary circuit  of  this  indaction  coil  ia  connect- 
ed with  the  tuning  fork,  while  the  other  ter- 
minal wire  is  connected  with  the  revolving 
cylinder.  At  each  second  the  break-circnit 
clock  sends  a  spark  from  the  point  attached  to 
the  vibrating  point,  tfarongh  the  smoked  paper, 
to  the  revolving  metaUic  cylinder.  It  is  evi- 
dent that  on  counting  the  number  of  flexures 
contained  between  two  successive  spark  boles 
in  the  fork's  trace  we  have  the  number  of 
half  vibrations  made  by  the  fork  in  a  second. 
When  we  have  thus  determined  the  exact  num- 
ber of  vibrations,  at  a  known  temperature, 
given  by  a  tuning  fork,  we  may  use  the  num- 
ber of  vibrations  of  this  fork  as  a  point  of 
departure  in  determining  the  number  of  vibra- 
tions of  any  rod,  plate,  chord,  or  membrane, 
by  means  of  a  very  simple  and  Inoenions  meth- 
od recently  devised  by  Prof.  O.  N.  Rood,  and 
described  by  htm  in  the  "American  Jour- 
nal of  Science,"  August,  1874.  Let  na  sup- 
pose that  it  is  required  to  ascertain  whether 
two  tuning  forks  are  in  unison,  or  to  deter- 
mine the  difference  in  the  nnmber  of  vibra- 
tions executed  by 
them  in  a  second. 
For  this  purpose  a 
short  piece  of  fine 
steel  wire  is  at- 
tached to  each  of 
the  forks,  and  they 
are  supported  In 
positions  so  that 
their  vibrations 
shall  be  at  right 
anglea  to  each  oth- 
er, as  indicated  in 
fig.  3.  The  wires 
may  have  a  diam- 
eter of  one  or  two  tenths  of  a  millimetre,  or 
even  less,  and  are  to  be  attached  with  the  least 
possible  amount  of  soft  wax  or  varnish.  They 
may  be  brought  quite  near  to  each  other,  or 
may  if  necessary  be  several  inches  apart  If 
the  forks  are  now  set  into  vibration  and  the 
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intersection  of  the  wires  viewed  agwnst  s 
blight  background  with  a  small  telescope,  it 
wiU  be  seen  that  an  optical  figure  is  developed, 
which  is  partly  due  to  the  same  well  known 
conditions  that  give  rise  to  the  aconatic  figures 
of  Lissajous,  and  partly  to  the  oircunutance 


that  the  .wires  move  with  less  velocity  when 
near  their  maximum  deviation  from  the  line  of 
rest.  Hence,  if  the  difference  in  phase  is  ten, 
an  appearance  like  fig.  4  is  produced,  which 
changes  into  fig.  G  when  the  difference  in  phase 
has  increased  to  one  half  a  complete  vibration. 
Fainter  indications  of  the  same  figures  are 
ahown  in  all  casea,  except  when  the  difference 
in  phase  is  one  fourth,  three  fourths,  &c.,  of 
a  vibration,  or  nearly  so.  This  figure  is  char- 
BCteristio  then  of  forks  in  unison,  and  the  fiict 
of  its  constancy  will  be  the  evidence  of  per- 
fect unison.  If  the  forks  are  not  exactly  in 
unison,  fig.  4  will  after  aome  time  change  into 
fig.  5,  and  tbe  number  of  seconds  necesaary 
for  this  change  will  measure  tlie  interval  re- 
quired by  one  of  the  forks  in  guning  or  loang 
half  of  a  complete  vibration.  The  focal  length 
of  the  object  glass  of  the  telescope  naed  was 
ISO  millimetres  for  parallel  rays,  and  when  the 
aperture  was  reducwi  to  two  millimetres,  sutB- 
ciently  distinct  vidon  of  both  wires  could  be 
obtained,  even  when  their  distance  apart  wr.s 
several  centimetres.  With  this  limited  aper- 
ture, tlie  light  from  a  white  cloud  answered 
quite  well.  If  the  forks  differ  by  an  octave,  an 
almost  equally  distinct  and  well  marked  figure 
will  be  produced,  such  as  is  seen  in  figs.  6  and 
T,  whicti  represent  the  characteristic  appear- 
ances in  this  case.  This  figure  is  quite  as 
useful  for  purposes  of  investigation  as  for 
that  of  unison.  Bomewhat  leaa  distinct  and 
more  complicated  figures  are  given  by  the 
quint,  the  duodecime,  and  the  double  octave. 
From  the  foregoing  it  is  evidently  easy  with 
this  method  to  bring  a  vibrating  string  into 
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unison  with  a  given  tuning  fork,  or  to  adjust 
it  BO  that  the  interval  shall  be  a  quint,  octave, 
twelfth,  or  double  octave,  above  or  below.  It 
is,  also  easy  to  ascertain  the  number  of  vibra- 
tions made  by  a  atring  in  a  given  case,  by  the 
aid  of  a  bric^  and  a  properly  selected  fork 
making  a  known  number  of  ribrationa,  the 
string  being  shortened  till  it  furnishes  one 
of  the  above  mentioned  figures,  and  therefore 
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execates  a  known  Dnmber  of  vibratloni,  after 
whicb  tlie  namber  of  vibrations  made  by  ita 
wbole  length  oan  readllj  be  calculated  bj  a 
well  known  law.  8.  The  foIlowiDg  method 
of  detenuimng  the  nomber  of  vibrations  of  a 
Boondittg  body  is  applioable  to  all  oaies,  whether 
the  bod;  be  solid,  liquid,  or  gaseous.  After  we 
hare  determined,  bj  the  method  already  de- 
scribed, the  precise  number  of  vibrations  of  a 
givea  fork,  we  moke  another  fork  higher  in 
pitith  than  the  former,  which  makes  with  the 
first  eight  beats  a  second ;  a  third  fork  is  then 
tnned  until  it  gives  eight  beats  with  the  second 
fork,  or  sixteen  with  the  first.  Thus  a  series 
confining  many  forks  is  formed,  any  fork  of 
which  m^es  eight  vibrations  more  in  a  second 
than  the  fork  next  below  it  ia  pitch.  On  each 
fork  is  stamped  its  number  of  vibrations.  To 
determine  with  these  forks  the  pitch  of  a  given 
sound,  we  find  in  the  series  at  forks  one  which 
makes  with  this  sound  eight  beats  or  fewer 
than  eight  beats  in  a  second,  and  we  count  the 
Dumber  of  these  beats  given  during  one  minate 
or  more.  Dividing  the  number  of  beats  found 
by  the  number  of  seoonds  during  whioh  the 
observation  lasted,  we  have  the  namber  of 
beats  made  in  one  second  by  the  fork  and  the 
given  sound,  and  as  the  number  of  beats  per 
second  is  always  equal  to  the  diHerence  in  the 
number  of  vibrations  per  second  of  the  two 
sounds,  it  follows  that  we  at  once  know  how 
many  vibrations  per  second  the  fork  exceeds 
or  f^Is  short  of  those  of  the  sound.  To  ascer- 
tua  whether  the  fork  makes  more  or  less  than 
the  sonnd  in  a  second,  we  place  a  small  piece 
of  wax  on  a  prong  of  the  fork,  and  observe 
whether  this  causes  the  number  of  beats  to 
iacresae  or  to  diminish.  If  the  number  of 
b«ata  increases,  then  the  fork  was  lower  in 
pitch  than  the  sound,  while  if  the  beats  are 
leaa  frequent  the  fork  was  higher  in  pitch  than 
die  given  sound.  The  series  of  forks  just  de- 
scribed is  called  after  its  Inventor  a  Soheibler's 
tonometer.  8.  TA«  Intentity  of  Sound.  The 
intensity  of  sound  depends  on  the  energy  of  the 
atrial  vibrations  oontignous  to  the  ear.  For 
HKinds  of  the  same  pitch  the  intensity  varies  as 
the  square  of  the  amplitude  of  the  atrial  oscilla- 
tions. The  plans  generally  used  are  unworthy 
the  designation  of  measnres,  being  only  rough 
comparisons.  The  writer  first  succeeded  in 
measnring  the  relative  intensities  of  sounds  of 
the  same  pitch,  and  the  reader  is  referred  to 
the  publication  on  the  subject  in  the  "Amer- 
ican Journal  of  Science"  for  February,  18T3. 
The  principle  of  the  method  depends  on  the 
fact  that  if  two  sonorous  impulses  meet  in 
traversing  an  elastic  medium,  and  if  at  their 
place  of  meeting  the  molecules  of  the  medium 
remain  at  rest,  then  at  this  place  of  quiescence 
the  two  impulses  must  have  opposite  phases 
of  vibratioQ  and  be  of  eqnal  intensities.  By 
means  of  an  appropriate  apparatus  the  above 
conditions  are  brought  about  in  the  union  of 
the  two  sonnds  whose  intensities  we  wonld 
compare.    We  then  measure  the  distances  from 


the  plao«  of  meeting  of  tbe  two  sounda  to  the 


ratio  of  the  squares  of  these  distances.  But  to 
determine  the  relative  or  absolute  intensities 
of  sounds  of  different  pitch  is  one  of  the  most 
difficult  of  experimented  problems.  The  writer 
has  recently  succeeded  in  reaching  approxi- 
mate measures  of  the  absolute  intensities  of 
sonnds  by  measnring  the  amounts  of  heat  pro- 
duced when  the  sound  vibrations  are  absorbed 
hy  India  rubber.  By  knowing  the  exact  frac- 
tion of  the  whole  energy  of  the  soand  absorbed 
and  the  specific  heat  of  the  rubber,  the  mechan- 
ii'al  equivalent  of  the  entire  sonorous  vibra- 
tions, m  fractions  of  a  Joule's  unit,  can  be  cal- 
culated. It  was  thus  shown  that  tiie  atrial  vi- 
brations produced  hy  a  treble  0  fork,  mounted 
on  its  resonant  box  and  vibrated  during  ten 
seconds,  will,  if  entirely  converted  into  neat, 
raise  the  temperature  of  one  pound  of  water 
To!rs;  of  a  degree ;  or,  in  mechanical  effect, 
will  raise  54  grains  one  foot  high.  8.  Timbre 
of  Sound,  and  Analyiu  of  Sound*.  Timbre  is 
a  term  used  to  designate  those  special  charac- 
ters hy  which  we  distinguish  between  two  or 
more  sounds  having  the  same  pitch  and  equal 
intensities.  Thus,  sounding  the  same  note  on 
a  flute,  a  violin,  a  clarinet,  and  a  piano,  the 
ear  at  once  distinguishes  the  iustrnment  pro- 
ducing the  note.  Some  preliminary  knowl- 
edge as  to  the  diSerenoes  between  a  simple  and 
a  composite  sound  is  necessary  before  giving 
an  explanation  of  the  cause  of  timbre.    A  sim- 

Sle  sound  is  a  sound  which  has  only  one  pitch, 
uch  a  sound  is  produced  when  a  tuning  fork, 
mounted  on  a  resonant  box,  is  gently  vibrated 
hy  drawing  a  bow  across  one  of  ita  prongs. 
All  simple  sonnds  are  alike  in  timbre;  the 
only  differences  existing  between  them  are 
differences  of  pitch  and  of  intensity.  Thas, 
if  simple  sounds  alike  in  pitch  and  in  intensity 
were  produced  by  four  instruments  differing 
even  very  much  in  construction,  the  ear  could 
not  pve  us  the  information  by  which  we  could 
distingnish  one  instrument  from  another.  On 
examining  closely  into  the  nature  of  the  aerial 
vibrations  which  produce  a  simple  sonorous 
sensation,  we  find  that  this  sensation  is  only 
experienced  when  the  aerial  particles  swing  to 
and  fro  with  the  same  cliaracter  of  reciproca- 
ting motion  as  pertains  to  a  freely  swinging 
pendulum.  But  there  are  other  sounds  which 
are  not  simple  but  composite,  being  formed  of 
the  combination  of  several  simple  sonnds  of 
various  pitch  and  intensities.  Thus,  by  atten- 
tive listening  one  can  distinguish  seversl  sounds 
of  vorioQS  pitch  in  the  sound  of  a  piano  string, 
or  ia  that  of  a  reed  organ  pipe.  On  analyzing 
these  compofflte  sounds,  hy  methods  presently 
to  be  described,  we  find  that  they  can  always 
be  separated  into  two  or  more  simple  sounds, 
and  that  if  we  call  the  namber  of  vibrations 
producing  the  lowest  in  pitch  unity,  then  the 
remaining  sounds  will,  in  order  of  ascending 
pitch,  bear  to  the  first  the  vihratiou  ratios  of 
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1 :  9, 1 :  8,  1 : 4,  1 :  6,  &e.  The  lowest  eoand 
lierceived  is  generallj  the  moet  intense,  and  Ib 
icalled  the  '- f andgmeDtal."  This  ii  the  eoand 
which  is  indicated  in  mndcal  notation,  and 
which  deaigntLtes  the  pitch  of  the  composite 
sound.  But  really  when  we  produce  one  of 
the  soanda  indicated  b;  musical  notation,  we 
generally  at  the  same  time  evolve  a  long  aeriei 
of  sounds  bearing  to  each  other  the  vibration 
relations  of  1,  2,  8,  4,  5,  6,  &c.  This  series  of 
sounds  is  called  the  harm  on  io  aeries,  and  ia 
sometimes  designated  as  the  series  of  overtones 
uf  the  fnndamental  sound.  But  the  members 
of  this  series  do  not  always  all  coexist;  thus 
the  sounds  of  the  clarinet  onlj  contain  the 
odd  numbers  of  the  series,  viz.,  1,  8,  5,  T,  &c. 
It  is  evident  from  the  above  facts  that  an  in- 
definite number  of  different  composite  sonnds 
can  be  formed  bj  combining  simple  sounds 
and  giving  to  them  various  relutive  intensities ; 
and  that  each  of  these  composite  sounds  will 
bo  oharsoterized  by  its  own  peculiar  timbre. 
This  ^eat  discovery,  that  all  simple  sounds 
bare  one  and  the  same  timbre,  and  that  the 
characteristic  timbre  of  any  other  sound  is  due 
alone  to  the  number  and  relative  intensities  of 
the  harmonics  or  overtones  forming  the  sonnd, 
was  made  by  Helmholtz;  he  not  only  succeed- 
ed first  in  proving  this  by  the  eiperimental 
Analysis  of  Tarioos  composite  sounds,  but  also 
by  reproducing  these  composite  sounds  with 
their  characteristic  timbres  by  simnltaneously 
sounding  their  simple  sonorous  components 
with  their  proper  relative  intensities.  This  es- 
planation  of  timbre,  as  Helmboltz  hu  shown, 
has  a  dynamic  basis,  and  is  the  direct  conse- 
quence of  the  celebrated  theorem  of  Fourier, 
which  may  thus  he  rendered  in  the  language  of 
dynamics:  Every  periodic  vibratory  motion 
can  always,  and  always  in  one  manner,  he  re- 
garded as  the  sum  of  a  ceriiain  number  of  pen- 
dulum vibrations. — There  are  various  methods 
of  analyzing  a  composite  sound.  They  are 
generally  founded  on  the  fact  that  if  we  have 
two  bodies  which  give  exactly  the  same  num- 
ber of  vibrations  in  a  second,  and  vibrate  one 
of  them,  the  other,  although  somewhat  distant 
from  the  first,  will  be  thrown  into  vibration  by 
the  action  of  the  aerial  pulses  which  have  em- 
anated from  the  first  body.  This  must  neces- 
sarily follow,  for  the  pulses  which  the  second 
body  receives  from  the  air  synchronize  with 
the  nnmber  of  vibrations  in  a  second  which  this 
body  alone  can  give.  This  phenomenon  may 
he  called  "  CO- vibration."  Hetmholti  in  his  in- 
vestigations generally  used  as  oo-vibrnting  bod- 
ies mosses  of  air  contained  in  hollow  spheres 
of  various  sizes.  These  spheres  are  called  reso- 
nators, and  one  of  them,  as  made  by  KOnig  of 
Paris,  is  shown  in  fig.  8.  These  spherical  mass- 
es of  air  are  so  graduated  in  volume  that  a 
series  of  resonators  is  formed,  and  each  re- 
sonator will  resound  only  to  the  nnmber  of 
vibrations  in  a  second  which  is  stamped  on  it. 
The  manner  of  using  these  resonators  is  as  fol- 
lows;   The  compound  sound  tails  npon  the 


rn  month  of  the  resonat«r,  while  tlie  nipple- 
ped  tube  opposite  the  mouth  is  placed  in 
oue  ear,  and  the  other  ear  is  closely  stopped 
with  beeswax.     If  the  sound,  to  which  th« 


mass  of  tiT  contained  in  this  resonator  enters 
into  oo-vibratioD,  exists  in  the  composite  sound, 
then  the  ear  will  perceive  this  sound  with 
some  intensity,  to  the  eiclnsion  of  the  other 
component  sounds.  Thus  by  placing  to  the  ear 
each  resonator  of  the  aeries  and  noting  those 
which  resound,  we  can  readily  ascertain  the 
simple  sounds,  whose  union  forms  the  com- 
posite sonnd  which  we  have  analyzed.  The 
writer  has  often  replaced  the  resonators  ap- 
plied to  the  ear  by  tuning  forks  mounted  on 
resonant  boxes.  If  the  month  of  one  of 
these  hexes,  like  fig.  S.  he  placed  near  a  sound- 
ing reed  pipe,  and  if  the  note  of  the  fork 
on  the  resonant  box  exists  in  the  composite 
sound  of  the  reed,  then  this  fork  will  be  set  in 
vibration  and  will  continue  to  vibrate  after  iLt 
reed  has  ceased  to  sound ;  for  the  mass  of  air 
in  the  box  acts  like  a  resonator,  and  is  set  in 
vibration  by  the  pulses  of  tliat  harmonic  of 
the  reed  which  is  m  unison  with  it.  Bnt,  as 
the  fork  is  also  in  unison  with  the  msas  of  air 
in  the  resonant  box,  it  follows  that  it  also  is 
set  in  motion  by  the  latter,  so  that,  after  tlie 
composite  sound  ceases,  we  find  that  the  fork 
sings  out  alone,  and  thus  ahow-s  that  it  has 
selected  from  a  choros  of  harmonics  that  one 


which  is  in  unison  with  its  own  tone.  It 
has  thus  been  easy,  by  using  one  fork  after 
another  of  the  harmonic  series  of  the  reed, 
to  show  the  composition  of  its  sound  to  a 
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luge  audience.  We  have  tHao  succeeded  with 
the  following  experiment.  Forcibtj  aound 
tlte  reed  pipe  and  place  aroond  its  moath  eight 
or  more  forks  of  the  harmonio  series  of  the 
ttoniid  iciven  hj  the  reed,  with  the  moatha  of 
t'leir  reBonant  boxes  toward  the  reed  pipe. 
After  the  reed  haa  sounded  for  a  few  aecondi, 
atop  it,  and  we  shall  Had  that  all  of  the  forks 
are  in  vibration;  awl  thus  singing  together, 
thej  approxiraatelj  r>iproduce  the  sound  of 
the  reed.  This  eiperiment  requireB  the  reso- 
nant boxes,  the  forks,  and  the  harmonioB  of 
the  reed  to  be  in  exquisite  uniaon.  The  reader 
maj  oonrince  himself  of  the  ooniposite  nature 
of  the  sound  given  bj  a  piano  string,  bj  the 
following  simple  experiments.  If  we  sound 
on  the  piano  too  G  below  the  middle  or  treble 
C,  If  we  cbI!  this  note  Ci,  the  harmonioa  of  this 
'  sound  will  be  C,  G.,  C<,  E,,  G.,  Bi,,.  C,  Sk. 
Bat  the  seventh  harmonic,  or  B|^,  is  want- 
ing, because  the  hammers  of  the  piano  strike 
the  strings  at  paints  abont  one  seventh  of 
their  length,  and  hence  this  hsrmonio  cannot 
appear.  If  it  did,  it  wonld  oaase  harshnees  of 
timbre,  for  the  seventh  harmonic  forms  dis- 
sonant combinations  with  the  other  harmon- 
ica of  the  series.  To  show  that  all  of  the  re- 
maining harmonica  exist  in  the  sound  of  Ci, 
depresB  alowly  and  Srmly  the  kaj  of  Ci ;  the 
hammer  will  rise,  press  against  the  string,  and 
fdll  from  it,  but  Uie  damper  of  this  atring  will 
reniain  raised.  Now  strike  strongly  the  key 
of  C>.  and  after  holding  it  for  a  few  seconds 
stop  its  soand.  We  shJl  now  hear  the  sound 
of  C>  very  distinctly,  showing  that  it  has  been 
Bjt  into  vibration  by  the  vibrations  of  Ci  which 
exist  in  the  oomponnd  sound  designated  aa  Ci. 
In  tike  manner  one  oan  ahow  that  Gi,  C,  E„ 
G.,  Ci,  &c,  exist  as  components  of  the  com- 
p  >sit3  Bonnd  of  the  string  of  Ci.  The  reader 
who  deslree  further  information  on  the  subject 
of  Bonorona  analysia  will  And  descrtpttons  of 
six  experimental  methods  in  "Researohes  in 
.Vcooatics,"  paper  No.  6,  "  American  Journal 
of  Science  "  for  August  and  September,  1874, 
— Ratroduction  of  Sonomu*  Vibratiatu  /rum 
the  Curvet  made  hy  Vibrating  libditt.  Experi- 
ment has  established  that  the  sensation  of  a 
dimple  sound  is  alone  produced  when  the  aerial 
molecnlos  vibrate  with  the  same  reciprocating 
motion  as  pertains  to  a  freely  awinging  pendn- 
1am.  If  wo  obtain  the  sinooua  trace  of  a  vi- 
brating toning  fork  or  of  a  long  elastic  rod  on 
n  plate  of  smoked  glass,  fig.  10,  we  shall  find, 
on  making  measures  on  these  curves,  that  tbey 
are  sinusoids  or  cnrves  of  siucs,  and  hence  can 
alone  be  produced  by  pendulum  motions.  Bnt 
tbe  cnrve  produced  by  the  fork  can  be  made  to 
reproduce  the  motions  of  the  fork,  only  much 
slower,  in  the  following  manner:  Cut  a  line 
slit  in  a  piece  of  paper,  and  slide  it  over  the 
curve  from  right  to  left,  as  shown  in  fig.  10 ; 
then  we  ahall  aee  the  portion  of  the  curve  ex- 
posed in  the  slit  vibrating  upward  and  down- 
wwd  with  the  same  kind  of  motion  as  mles 
tile  OMillatioDS  of  a  pendulum.     The  af-rial 


molecolet  and  a  point  on  the  membrane  of  ths 
drum  of  the  ear  vibrate  thus  when  we  experience 
the  sensation  of  a  simple  Bonnd.    The  majority 


of  sounds,  however,  are  composite.  It  is  evi- 
dent Chat  a  molecule  of  air  or  a  point  on  the 
tympanic  membrane  oan  have  only  one  direc- 
tion of  motion  at  one  and  the  same  inatant, 
and  therefore  that  a  composite  sonorons  vibra- 
tion will  give  to  the  moleoule  of  air  a  motion 
which  must  be  the  resultant  of  the  combined 
motions  of  all  the  pendulum  motions  of  its 
simple  sonorous  components.  Hence  we  may 
suppose  a  molecule  of  air,  animated  with  a  re- 
sultant motion  like  the  above,  to  trace  a  curve 
whicli  evidently  wiil  be  the  reeultant  of  all 
the  simple  sinusoidal  curves  belonging  to  the 
sonorous  elements  of  the  composite  sonorons 
vibration.  We  can  obtain  this  resultant  curve 
as  follows,  and  then  we  can  reproduce  from  it 
the  motions  of  a  molecule  of  air,  or  of  a  point 
on  the  tympanic  membrane,  when  theae  points 
are  acted  on  by  a  compound  sonorous  vibra- 
tion. Draw  on  the  axis  a  h.  fig.  11,  sinnsoidal 
curves  having  lengths  related  to  each  other 
as  1:  2:  3:  4:  C:  6.  These  curves  will  then 
be  the  separate  traces  of  the  first  six  harmon- 
ics contamed  in  a  composite  vibration  which 
causes  a  musical  sound,  such  as  the  sound  of 
a  piano  string.  Another  axis e  d\a  now  drawn' 
bekiw  a  6,  and  600  equidistant  lines,  perpen- 
dicular U>  lib  and  c  d,  are  drawn  through  the 
carves  on  a  d  and  extended  below  the  line 


:  d.  The  algebrnio  sums  of  the  ordinates  of 
;he  curves  on  a  &  are  now  transferred  to  the 
;orreeponding  ordinates  on  e  d,  and  throngh 
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pointa  thus  found  is  drawn  the  curve  having 
the  line  e  d  for  its  aiis.  This  curve  may  he 
regarded  aa  the  trace  of  the  coinpoaite  vibra- 
tion of  a  molecule  of  air,  or  of  a  point  of  the 
tympanic  membrane,  on  a  surface  which  movee 
near  these  points.  Hence  if  we  slide  this  curve 
along,  in  the  direction  of  Its  axlB,  under  a  slit 
in  a  screen  which  allows  only  one  noint  of  the 
curve  to  appear  at  once,  we  ahall  reproduce 
in  this  slit  the  vibratory  motion  of  the  afirial 
molecule  and  of  the  point  on  the  tympanic 
membrane.  The  writer  has  eichibited  this  mo~ 
tion  in  a  continuous,  or  ratlier  recurring  man- 
ner, as  follows :  On  a  piece  of  Bristol  board 
he  drew  a  circle,  and  in  one  quadrant  of  this 
circle  he  drew  SOO  equidistant  radii.  Un  these 
radii,  as  ordinatea,  he  tranaferred  the  corre- 
aponding  values  of  the  same  ordinates  of  tho 
resultant  curve  of  fig.  1],  diminiahed  to  one 
fourth  of  their  lengths,  lie  thus  deflected  the 
axis  of  the  curve  of  tig.  11  into  one  fqurth  of 
a  circle  curve;  and  tliia,  repeated  tonr  times  on 


the  Bristol  board,  Tendered  the  curve  continu- 
ous and  fonr  times  recurring,  as  shown  in  tig. 
12.  He  now  cut  this  figure  out  of  the  board 
and  used  it  as  a  template.  He  placed  the  lat- 
ter centred  on  a  glass  disk  SO  in.  in  diameter. 
This  diak  was  coated  on  one  aide  with  opaque 
black  varniah,  and  with  the  template  and  the 
separated  points  of  n  pair  of  spring  dividera  he 
removed  from  the  glass  disk  a  sinuous  band,  ns 
shown  in  fig.  12.  The  glass  disk  waa  now 
mounted  on  a  horizontal  axis  and  placed  in 
front  of  a  lantern,  tlie  diameter  of  whose  con- 
densing Icna  was  somewhat  greater  thnn  the 
amplitude  of  the  curve.  The  image  of  tjiet 
portion  of  the  curve  which  was  in  front  of 
the  condenser  was  now  projected  on  a  screen, 
and  then  a  piece  of  cardboard  havinp  a  nar- 
row slit  cut  in  it  was  placed  close  to  the  disk, 
in  the  direction  of  one  of  its  radii.  On  re- 
volving the  disk  he  reproduced  on  the  screen 
the  vibratory  motion  of  a  molecule  of  air, 
or  of  a  point  on  the  tympanic  membrane, 
when  these  are  acted  on  by  the  joint  impulses 
of  the  first  si^t  harmonic  or  penduhim  vibra- 
tions, forming  a  musical  sound.    On  slowly 


rotating  the  diak  one  can  readily  follow  the 

compound  vibratory  motion  of  the  spot  of 
light;  but  on  a  rapid  revolution  of  the  dink, 
])er8istence  of  visual  impressions  causes  the 
vibrating  spot  to  appear  elongated  into  a  band. 
This  band  is  not  equally  illuminated;  it  has 
sii  distinot  bright  spots  in  it,  beantifuUy  re- 
vealing the  six  inBecti^na  in  the  carve.  By 
sticking  a  pin  in  the  centre  of  fig,  12,  as  an 
axis  about  which  revolves  a  piece  of  paper 
having  a  fine  slit,  the  reader  can  gain  some  idee 
of  the  complex  motion  we  have  described.  Of 
course  it  is  understood  that  in  the  above  ex- 
periment the  amplitudes  of  the  vibrations  are 
enormously  magnified  when  compared  with  the 
wave  lengths,  and  that  it  is  really  only  when 
the  amplitudes  of  the  elementary  pendulum 
vibrations  sre  infinitely  small  that  the  resnl- 
tant  curves  we  have  given  can  be  rigorously 
taken  aa  representing  what  tliej  pnrport  to; 
for  the  law  of  "the  superposition  of  displace- 
ments ''  depends  on  the  condition  that  the 
force  with  which  a  molecule  returns  to  its 
position  of  equilibrium  is  directly  proportional 
to  the  amount  of  displacement,  and  this  condi- 
tion only  exists  in  tbe  case  of  infinitely  small 
displacements;  yet  the  law  holds  good  for  the 
majority  of  the  phenomenaof  sound.     It  isals* 

\„     luma^lr^     1-V.a*     In      OrdOF   tO   aiTIiplify    th* 


to  he  remarked  that  L 


).  18.— Rsnltut  0 


■»  ftmMd  br  ooDibliiliic  Stt  a 


consideration  of  the  carves,  they  are  all  rep- 
resented with  the  same  phase  of  initial  vibra- 
tion.   Of  oonrse  the  resnltante  hara  ut  infinite 


Ftd.  14.— RptnlUnt  Cum  tonnfd  by  conblntaig  Um  cam 
or  ■  mostrnl  sdU  with  tbit  ot  Ita  Uth,    A :  A' : :  1 :  f 

variety  of  form,  depending  on  the  differences 
in  their  initial  phases,  and  on  the  amplitnde  ot 
the  harmonic  elements.     In  figs.  IS,  14,  and 
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15,  we  hare  dr««rti  tli«  rOTnltant  cnrres  formed 
bj  eombining  the  onrves  of  musical  sonads 
cornapoudhtg  to  the  various  ooDsonaot  in- 
Urvtl*  indioated  below  the  figures.    As  these 


_      _„  Um  enrr*  of 

■InMawith  that  arttsm^r  third.    A:A::l:|. 

curves  are  the  resaltants  formed  by  the  com- 
blnsUon  of  the  oarves  of  composite  musical 
somida,  it  f  oUowh  that  the  components  of  these 
curves  are  not  simple  aiaosoiaal  corves,  ss  in 
the  case  of  fig.  11,  bnt  are  derived  from  the 
resultant  of  fig.  11  hj  redacing  to  one  foarth 
the  amplitade  of  that  curve,  and  by  taking 
wave  lengths  correspondiag  to  intervals  indi- 
csted  helow  the  figures.  From  the  carves  of 
figs.  13,  14,  and  15  can  l>e  reproduced  their 
generating  motions  in  the  same  manner  as  we 
have  done  in  the  case  of  the  curve  of  flg.  11. 
As  a  periodio  or  recurring  vibration  can  alone 
prodace  in  the  cor  the  sensation  of  aound,  and 
as  the  duration  of  the  period  ia  always  equal 
to  the  least  common  lanlciple  of  the  periods  of 
the  pendnlnm  vibrations  of  the  components,  it 
follows  that  in  the  oa*e  of  a  sound  formed  of  a 
harmonio  series  the  pwriod  eqaals  the  time  of 
one  vibration  of  the  fundamental ;  but  in  the 
caaae  of  other  combinatdons  the  dnration  of  the 
period  increases  with  the  complexity  of  the 
ratio  of  the  times  of  vibration  of  the  compo- 
nents ;  thns,  tbe  dnrationa  of  the  periods  of  the 
following  combinationB  are  placed  after  them 
tn  fractions  of  asecond:  Oi-)-Ci=i4t!  Ci  +  Qi 
=Tfr;  C.  +  E,=A!  0,  +  E,  +  G,=^i,,;  0.+ 
£i-t'O)+04=A  of  a  second.  (Oi  stands  for 
the  treble  0 ;  0.  is  the  0  of  the  octave  above 
it) — TVannnittion  of  Sound.  If  air  were  in- 
eompressible,  a  motion  produced  at  any  point 
of  ita  mass  wonid  instantaneoDsly  be  trans- 
mittad  to  every  other  point  of  the  atmosphere. 
Ihos,  if  we  imagine  a  long  tnbe,  open  at  one 
•od  and  closed  at  the  other  by  a  piston  which 
moves  in  the  tube  without  friction,  it  is  evident 
(bat  if  this  piston  were  pushed  into  the  tnbe 
a  certain  distance,  the  sir  would  at  the  some 
time  move  out  of  the  tube  at  the  open  end. 
Bat  air  ia  compressible  and  elastic,  and  after 
tbe  piston  has  been  pnahed  into  tbe  cylinder, 
a  measnrable  interval  of  time  wiU  have  elapsed 
before  the  air  moves  out  of  tbe  open  end  of 
the  tabe.  This  interval  is  the  time  taken  by 
sound  to  traverse  the  length  of  the  tube.  Tbe 
vetocity  of  sound  is  1,090  ft.  in  a  second  at  82° 
F.,  and  it  increaam  almost  eiaotiy  one  foot  in 
Teloofty  for  each  degree  of  elevation  of  tem- 
pefstnre  above  82°.  Now  imagine  the  piston 
to  more  forward  into  the  tnbe  over  a  minute 
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fraction  of  an  inch,  and  that  it  occupied  ^  of 
a  second  in  making  this  forward  motion ;  tnen 
the  length  of  air  compressed  at  the  instaot  the 
piston  has  oome  to  rest  will  be  equal  to  -HI", 
or  109  ft.  If  the  piston  makes  its  movement 
in  ytir  and  in  -pfus  ^^  ^  second,  the  length  of 
mr  compressed  in  the  tube  will  be  respectively 
10-0  and  109  ft.  Bnt  auch  a  compreaied  por- 
tion of  air  cannot  remain  at  rest,  by  reason  of 
its  elasticity.  It  immediately  expands,  and  in 
so  doing  presses  forward  on  the  nndistnrbed 
ajr  in  front  of  it  and  on  the  interior  wall  of 
the  tube.  Tbe  column  of  compressed  sir  in 
thus  regaining  its  natoral  density  has  com- 
pressed an  air  column  of  equal  decth  in  front 
of  it;  this  in  ila  turn  reacts  on  the  bock  col- 
umn and  prevents  it  from  rarefying,  while  at 
the  same  time  it  has  compressed  another  col- 
nmn  of  eqnal  depth  in  front  of  it,  and  so 
on.  Thus  the  sonorous  pulse,  as  it  ia  called,  is 
transmitted  through  the  whole  length  of  the 
tnbe.  A  beautiful  illustration  of  the  manner 
in  which  a  sound  pulse  is  propagated  is  afford- 
ed by  attaching  to  a  sounding  board  a  long, 
elastic  spiral  spring  of  brass,  while  the  other 
end  is  held  in  the  hand.  On  separating  two 
of  the  coils  of  the  spring  with  a  finger  nail, 
and  then  allowing  them  suddenly  to  come  to- 
gether, a  pulse  or  compression  will  be  thrown 
throngh  the  whole  length  of  the  spring  to  its 
further  end,  where  striking  on  the  sounding 
board  it  will  cause  a  sharp  rap.  This  action 
against  the  board  will  be  reflected  from  the 
board  to  the  hand,  and  again  from  the  hand 
to  the  board,  and  so  on  several  times  in  succes- 
sion, When  the  piston  above  spoken  of  makes 
a  backward  movement,  it  creates  a  vacant 
apace  in  the  tube,  into  which  the  air  rushes 
by  virtue  of  its  elastidty,  and  thus  a  certain 
depth  of  air  is  rarefied;  this  first  cylinder  of 
rarefied  air  In  retracting  to  its  natural  dimen- 
sions causes  rarefaction  in  an  eqnal  depth  of  ur 
in  front  of  it;  this  second  rarefied  cylinder  of 
air  now  reacts  on  the  first,  brings  it  to  rest,  and 
causes  rarefaction  in  a  third  eqnal  column  of 
air,  and  so  on.  Thns  the  rarefaction,  like  the 
oompreirion,  is  transmitted  through  the  whole 
length  of  the  tn)>e.  When  a  compression  trav- 
erses the  tube  it  successively  brings  the  molfr- 
cuIm  of  air  nearer  together,  while  a  rarefac- 
tion in  its  progress  separates  tbe  atrial  mole- 
cules ;  hence,  if  we  imagine  the  piston  to  move 
backward  and  forward  with  a  regular  vibratory 
motion  wa  have  rarefaction  aucceeding  com- 
preaaion  in  regular  order,  and  the  effect  on  any 
one  molecule  of  air  is  to  give  it  a  like  reRular 
motion  backward  and  forward.  In  the  above 
discussion  we  have,  for  simplicity,  supposed 
tbe  piston  to  have  a  uniform  velocity  dnring 
its  motions;  bnt  this,  as  we  hare  already  seen, 
is  not  the  case  with  freely  vibrating  elastic 
bodies,  for  they  have  the  same  character  of 
reciprocating  motion  as  that  of  a  freely  swing- 
ing pendulum.  To  explain  what  will  be  the 
effect  on  the  air  of  auoh  a  motion,  we  will 
suppose  that  the  piston  vibrates  through  a 
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TKj  mull  dirtauM,  a  a',  fig.  16,  maUng  eqaal 
exconioiu  on  one  ude  and  the  other  ot  the 
poaitton  at  equihbrinm'tn  n>';  and  ai  the  pu- 
ton  vibrates  like  a  pendnlnm,  it  will  inoreaee 
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in  veloolt;  aa  it  goes  from  a  or  from  a'  to 
m  m',  and  diminish  in  velocity  as  it  goes  from 
m  Dt'  to  a  or  to  a'.  Let  T  be  the  Ume  taken 
by  the  piston  to  make  a  semi- vibration,  that 
is  to  saj,  a  motion  from  a  to  a'  or  from  a'  to 
a.  Divide  this  time  T  into  eiceedingl;  small 
and  equal  parts  t,  during  which  the  piston 
will  also  go  over  very  small  bat  nneqnsl  spaoes, 
inoreanng  with  the  velocity  from  a  to  m  tn', 
and  diminibhing  with  the  velocity  as  the  pis- 
ton goes  from  m  nt'  to  a'.  The  first  very  small 
dlspfaoement  of  the  piston,  accomplished  du- 
ring the  time  t,  will  prodnoe  in  a  very  thin 
layer  of  air,  which  tooohea  the  piston,  a  very 
feeble  degree  of  compression,  and  this  com- 
pression will  pn^cress  forward  into  the  wir  of 
the  tube.  The  very  small  succeeding  motion 
of  the  piston  during  the  neit  sno^eding  ( 
will  produce  a  slighUy  greater  condensation, 
which  will  travel  behind  the  former  conden- 
sation with  the  same  velocity.  The  third  dis- 
placement nt  the  piston  will  produce  a  still 
greater  condensation,  and  so  on,  until  the  dis- 
placement which  brings  the  piston  to  the  po- 
sition m  m',  which,  being  the  greatest  of  all, 
will  produce  the  greatest  condensation.  If 
the  piston  continues  its  motioa  to  a',  with  a 
velocity  which  is  now  gradually  decreasing,  a 
new  series  of  condensations  will  take  place, 
less  and  less  in  degree,  which  will  travel  be- 
hind those  of  the  first  series.  These  two  se- 
ries will  be  symmetrically  placed  on  one  side 
and  the  other  of  the  maximum  condensation, 
if  we  suppose  that  the  two  semi'Osoilladons 
of  the  piston  are  eooal,  and  if  we  neglect  the 
very  small  amptituae  of  oscillstion  a  a'.  It 
a  A'  is  the  space  through  which  the  first  con- 
densation progresses  in  the  time  T,  then  all 
the  condensations  which  have  succeeded  it 
during  the  movement  of  the  piston  from  a  to 
a'  will  be  distributed  in  the  space  a'  A'.  If 
we  represent  by  ordinates  these  condensations 
at  the  moment  when,  the  piston  having  ar- 
rived at  a',  the  first  condensation  is  at  A', 
we  will  form  a  curve  a'  a  A',  whose  maxi- 
mam  ordinate  H  a  will  represent  the  conden- 
sation produced  by  the  piston  at  the  moment 
of  its  passage  through  m  m'.  Let  ns  now  sup- 
pose that  the  vibrating  piston  returns  on  its 
path,  it  will  prodoce  by  this  motion  a  series 
of  increasing  dilatations  during  the  time  ^T, 
and  then  decreasing  dilatations  until  the  in- 
stant when  the  piston  reaches  a.    These  dila- 


taticns  will  travel  behind  the  condensaUont, 
and  when  the  piston  hai  rotnmed  to  a,  In 
which  case  the  series  of  oondenaations  will 
have  reached  the  position  A'  a  A,  these  dila- 
tations will  be  distributed  in  the  space  a  A', 
and  the  diminution  of  density  of  the  lay- 
ers of  air  can  be  represented  b*  the  nega- 
tive ordinates  of  the  curve  a  p  A',  below  Uie 
axis  of  the  curve  a  A'.  The  state  of  air  in 
the  tube  at  the  instant  when  the  vibrating 
piston,  departing  from  a,  arrives  at  n  «,  m  m, 
n' d',  a',  is  Indicated  by  the  carves  n  N,  m  M, 
n'N',  a'A'.  If  the  piston  makes  another  oom- 
plete  vibration  from  a  to  a'  and  from  a'  to  a, 
a  new  series  of  condensation*  and  of  dilata* 
tions,  distributed  in  a  space  equal  to  a  A,  will 
travel  behind  the  first  series  already  described. 
The  dilatation  and  condensstion  contained  in 
a'  A,  and  prodnced  by  a  complete  vibration 
of  tlJe  body  at  the  origin  of  sound,  i.  e.,  br 
an  oeoillating  motion  from  a  to  a'  and  bau 
from  a'  to  a,  is  oalled  a  sonorons  wave.  A 
BonorouR  wave  Is  always  formed  of  two  porta, 
one  half  of  sir  in  a  state  of  condensation,  tb« 
other  half  of  rarefied  air.  The  sum  of  all  tb« 
condensaUons  in  the  condensed  half  of  tb« 
wave  is  represented  by  the  area  of  the  cnrvd 
a'  a  A';  and  if  we  divide  this  by  the  interval 
T  of  a  half  vibration  of  the  body,  we  have  the 
mean  condensation  of  the  half  wave.  This 
mean  condensation  can  he  calculated,  and  it 
has  been  found  that  for  the  aoond  given  by 
260  vibrations  per  second,  which  corresponds 
nearly  with  the  lowest  0  of  the  violin,  this 
compression  gives  for  the  compressed  half  of 
the  wave  an  mcrease  of  i|f  to  the  ordinary 
density  of  the  atmosphere.  The  length  of  a 
wave  is  evidently  the  distance  through  which 
the  air  has  been  affected  the  moment  after  the 
first  complete  vibration  of  the  sonorons  body 
hss  been  made.  If  we  designate  this  length 
by  1,  we  can  celcniote  the  wave  length  by  di- 
viding the  velocity  e  of  sound  in  a  second  by 
n,  the  number  of  vibrations  the  sounding  body 
makes  in  a  second  ;  or,  (=j.  By  a  sonorous 
wave  surface  is  understood  thst  surface  which 
is  at  snch  a  distance  from  the  point  or  points 
of  origin  of  the  sound  that  all  points  in  that 
surface  have  the  some  phase  of  vibration  at 
the  same  instant  of  time.  Thus,  it  is  evident 
that  if  we  have  a  small  sphere  of  air  which 
successively  and  rapidly  increases  end  dimin- 
ishes its  vo'lnme,  we  shall  have  alternate  spher- 
ical shells  of  compressed  and  of  rarefied  air 
surrounding  the  vicrating  sphere.  If  we  view 
a  surface  in  one  of  these  snelis,  in  every  part 
of  which  surface  the  particles  of  air  are  mov* 
ing  in  the  same  direction  with  the  same  ve- 
locity, we  shall  have  the  sonorous  wave  sur- 
face. The  acousljc  wave  lengths  and  wave 
surfaces  are  not  mere  creations  of  the  imagi- 
nation, but  have  a  real  existence.  The  author 
of  this  article  first  devised  a  method  by  which 
one  can  readily  detect  the  phases  of  vibratiop 
in  the  air  surrounding  a  sounding  body,  and 
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thereby  has  saooeeded  tn  mmsnriiig  direotlj  in 
the  TibrUiug  air  the  lennb  of  sonoroQB  wavee, 
and  has  determined  in  the  air  surronnding  tfae 
Tthrating  bod^  the  form  of  the  wave  anrfaoe. 
0*  Amerioan  Jouma]  of  Science,"  November, 
1ST3.)  It  u  evident  that  the  ultimate  effect 
of  the  passage  of  sonorous  waves  through  the 
■tmoaphere  nil!  be  lo  canse  the  molecules  of 
the  air  to  swiag  to  and  fro  with  the  motions 
of  pendulama.  It  is  alio  apparent  that  all  the 
characteristics  of  the  perioflio  motion  at  the 
Boarce  of  the  soand  will  be  impressed  on  the 
snrronnding  air  and  transmitted  through  it 
to  a  distance.— £«;I«etion  of  SauTid.  It  fol- 
lowa  from  the  very  nature  of  sound  palses  that 
if  a  sonoroDB  wave  meet  a  hard  smooth  sur- 
face, or  enoonnter  the  snrfaoe  of  separation  of 
two  media  of  unequal  elasticit;,  reflection  of 
aonnd  will  take  place,  and  the  laws  of  reflec- 
tion will  be  the  same  as  in  the  ease  of  light, 
vix. :  the  angle  of  reflection  will  eqaal  the  an- 
gle of  incidence,  and  both  the  incident  and 
reflected  raj  will  lie  in  the  same  plane,  which 
is  at  right  angles  to  tbe  reSecting  enrface. 
These  laws  admit  of  a  re^id;  eiperimental 
proof.  If  two  concave  parabolic  mirrors, 
formed  of  metal  backed  witb  hard  wood  or 
plaster  of  Paris,  be  placed  opposite  each  other 
at  a  distance  of  10  or  IS  ft.  witb  the  axis  of 
th«  mirrors  in  the  same  line,  and  a  watch  be 
placed  in  the  focus  of  one  of  the  mirrors,  it 
will  be  foand  that  the  sonorous  pulses  emana- 
ting from  the  watch  will  be  reflected  from  the 
first  mirror  upon  the  surface  of  the  second 
mirror,  and  here  bj  a  second  reflection  will 
be  conveyed  to  tbe  focus.  This  fact  can  be 
ttioertAtned  b;  leading  to  the  focus  a  tubc'ter- 
minated  at  one  end  by  a  small  fnnnel,  while 
the  ear  is  applied  to  the  other  end  of  the  tabe. 
In  the  article  Oi^ioa  it  has  been  shown  that 
the  action  jost  described  is  a  aeoeiaaiy  conse- 
qpanoe  of  the  laws  of  reflection  given  above. — 
B^raelion  of  Sound.  Sonnd  waves  are  also 
refracted,  and  their  refraction  is  due  to  the 
BAme  caose  which  prodnoas  refraction  of  the 
rays  of  light ;  t.  «.,  to  the  chantte  in  velocity 
which  oecnra  when  the  sonoroas  beam  enters 
a  refracting  medium.  When  the  sonorons 
wave  surface  falls  upon  tiie  refracting  medi- 
n:n  so  that  it  is  parallel  to  the  refracting  sur- 
face, there  wiU  be  no  refraction,  or  change  in 
the  direction  of  tiie  sound,  but  only  a  change 
of  vdocity.  Bat  when  the  sonorous  wave 
surface  funns  on  angle  with  the  surface  of 
the  refracting  medium,  the  change  in  velo- 
eity  causes  the  refraction  of  the  sonorous 
beam,  so  that  if  the  velocity  of  the  sound  is 
less  in  the  refracting  medinm  than  it  was 
before  it  entered  it,  the  sound  will  be  re- 
fracted toward  the  perpendicular  to  tbe  re- 
fracting BOrfaoe.  The  refraction  will  be  away 
from  the  perpendicular  when  tbe  velocity  of 
the  soand  is  greater  in  the  refracting  medium 
thxa  it  was  before  it  entered  it.  It  follows 
from  the  above  action,  that  for  the  same  me- 
dic there  vill  be  a  constant  ratio  eiisting  be- 


tween the  sines  of  the  angles  of  incidence  and 
refraction,  and  also  that  the  incident  and  re- 
fracted ray  will  be  in  the  same  plane  at  right 
angles  to  the  refracting  surface.  (Sue  Lioht, 
vol.  X.,  p.  4Si^.)  The  eiperimental  verification 
of  these  laws,  however,  u  not  so  easy  as  in  the 
similar  pbeoomena  of  light.    Tbe  experiment 


best  adapted  for  this  parpose  is  one  devised 

by  Bondhaus  and  represented  in  flg.  IT.  He 
constraoted  a  lens,  L,  of  sheets  of  collodion, 
having  tbe  form  of  portions  of  a  sphere,  and 
united  these  sheets  to  the  opposite  sides  of  a 
metal  ring.  On  inflating  the  envelope  thus 
formed  with  carbonic  acid  gas,  a  lenticular 
form  was  given  to  it.  A  watch  was  placed  at 
W,  on  the  axis  of  tbe  lens,  and  it  was  found 
that  the  sonnd  waves  were  refracted  to  the 
conjugate  focus  of  tbe  lens  at  F.  If  at  F  we 
place  a  bent  pipe  with  a  funnel-shaped  mouth, 
and  replace  the  watch  at  W  by  a  small  organ 
pipe,  the  refraction  is  detected  hj  seeing  gruns 
of  a  light  powder  dance  on  ttie  membrane  clo- 
sing the  upper  month  of  the  bent  pipe  at  e. 
— Intwftrmiee  qf  So^ind.  Another  neoeesary 
consequence  of  the  nature  of  sound  vibrations 
and  of  the  manner  of  their  propagation  is, 
that  if  the  condensed  half  of  a  sonorons  wave 
meet  the  rarefied  half  of  another  sonorous 
wave,  and  these  waves  have  the  same  length 
and  the  same  energy  of  vibration,  there  can  be 
no  vibratory  motion  at  their  place  of  meeting, 
for  the  directions  of  the  vibrations  in  the  two 
half  waves  are  opposed,  and  the  intendties  of 
these  opposed  vibratory  motions  ero  e<jual. 
These  conditions  are  fulfilled  In  various  well 
known  experiments,  and  it  is  one  of  the  best 
established  facts  in  acoustics  that  two  sound 
vibrations  taay  meet  and  produce  silence  at 
tbe  place  of  their  meeting ;  this  is  known  as 
the  phenomenon  of  the  interference  of  sound. 
Dr.  Thomas  Yonng  studied  this  phenomenon 
attentively,  and  its  contemplation  led  to  his 
great  discovery  of  the  similnr  phenomena  of 
the  interference  of  light,  which  formed  the 
basis  of  his  reasoning  in  establishing  the 
undulatory  theory  of  light.  To  Dr.  Yonng  we 
owe  one  of  the  simplest  known  means  of  ex- 
hibiting And  studying  the  phenomena  of  inter- 
ference of  sonnd.  If  a  vibrating  tuning  fork 
be  held  in  a  vertical  position  at  a  short  dis- 
tance from  the  ear,  and  then  rotated  around 
its  vertical  axis,  it  may  be  observed,  when  the 
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sartaceB  of  the  prongs  of  the  fork  are  oppo- 
site the  ear,  that  eooDd  will  be  perceived;  bat 
when  tlie  edges  of  the  foi'k  formed  by  the 
meeting  of  those  surfaces  are  opposite  the 
ear,  it  will  be  found  that  no  sound,  but  entire 
silence,  oconrs.  This  pheiiomenou  is  readily 
ezpltuned.  First,  it  is  necessary  to  know  tliat 
the  prongs  of  a  vibrating  fork  alternately  ap- 
proach to  and  recede  from  each  other,  as  is 
readily  seen  when  we  obtain  on  a  piece  of 
smoked  glass  the  trace  of  two  delicate  wires 
attached  to  tbe  ends  of  the  prongs  of  tlie  vi- 
brating fork.  A  trace  thus  made  is  accurate- 
ly shown  in  flg.  IB.    When  the  prongs  recede 


Fio.  K 

from  each  other,  condensations  will  be  pro- 
duced in  the  air  opposite  the  faces  c  e'  (see  6g. 
19,  which  represents  a  plan  of  the  ends  of  the 
prongs) ;  bnt  while  these  ooadeosations  are  thus 
formed  rarefactions  are  produced  in  the  air  op- 
posite the  opening  between  the  prongs  at  r  r. 
The  reverse  of  these  actions  occurs  when  the 
prongs  approach  each  other.  The  restdt  of 
the  actions  will  be  evident  from  the  flgnre, 
where  the  full  lines  show  tbe  centres  of  shells 


of  condensed  air,  and  the  dotted  lines  the  cen- 
tres of  shells  of  rarefied  air.  These  shells  al- 
ternate, and  meeting  along  the  planes  7i,^,/i,p, 
passing  through  the  vertical  edges  of  tlie  fork, 
they  neutralize  each  other's  action.  W,  Weber 
has  shown  that  the  points  of  qniescence  in  this 
O.ise  must  lie  in  hvperbolic  sheets.  This  must 
be  so,  for  the  difference  in  the  distance  of 
every  point  of  quiescence  from  two  fliod  points 
most  be  a  constant  quantity,  which  in  this  es- 
periment  wili  be  equal  to  the  half  of  the  wave 
length  given  by  the  fork.  The  writer  has  used 
this  enperiment  of  Young  to  show  the  reflec- 
tion of  sound  from  flames  and  from  sheets  of 


cold  and  heated  gases,  sneb  a*  oarbonio  add 
gas  and  hydrogen.  Two  resonators  were  plaoed 
as  in  &g.  20  with  ttie  planes  of  their  months  at 


B  right  angle,  and  in  this  angle  was  fimly  fixed 
the  fork  to  whose  note  the  resonator  resound- 
ed. The  broad  face  of  one  of  ita  prongs  faced 
the  mouth  of  one  resonator,  while  the  space 
between  the  prongs  faced  the  mouth  of  the 
other  resonator.  By  trial  the  two  planes  of 
the  fork  are  plaoed  at  such  distances  from  the 
resonators  that  complete  interference  of  the  vi- 
brations issuing  from  their  months  is  obtained, 
and  the  only  sound  that  reaches  the  ear  is  the 
faint  one  given  by  the  action  of  the  fork  on  the 
air  outside  the  angle  included  by  the  mouths  of 
the  rasonators.  If  in  these  circumstances  we 
place  before  the  mouth  of  one  of  the  resona- 
tors a  flat  coal-gas  flame,  we  ahall  find  that  this 
flame  reflects  part  of  the  sound  wfaioh  falls 
upon  it,  and  thus  partially  screens  the  resona- 
tor, so  that  sonorous  vibrations  of  diminhihed 
intensity  now  enter  this  resonator,  and  there- 
fore the  balance  of  interference  no  longer 
exists,  and  a  sound  issues  from  the  resonator 
which  has  not  the  gas  flame  opposite  its  month. 
But  if  a  piece  of  French  tracing  paper  be  placed 
before  tue  month  of  the  latter  resonator,  the 
balance  of  interference  will  be  restored,  thnii 
showing  that  the  reflecting  power  of  a  gcs 
flame  is  equal  to  that  of  tracing  paper.  In  a 
similar  manner  the  writer  has  shown  and  ap- 
proximately measured  the  ruflecting  power  if 
sheets  of  cold  carbonic  acid  and  hydrogen  gcs- 
es. —  Change  ef  Pilch  cavted  fiy  TTontiatien  i\f 
the  Sounding  Body.  One  of  the  most  remark- 
able phenomena  is  the  change  in  pitch  caused  by 
the  motion  of  a  sounding  body  to  or  from  the 
ear ;  or,  what  is  the  same,  by  tbe  motion  of  the 
ear  to  or  from  the  source  of  sound.  Wlien  tbe 
sounding  body  and  the  ear  approach,  we  per- 
ceive arise  in  the  pitch;  when  to ey  recede  from 
each  other,  a  fall  in  pitch  occurs.  This  is  a  fact 
known  to  all  who  nave  listened  to  the  rapid 
change  in  pitch  of  a  looomotive  whistle  wbioh 
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ooonrs  at  the  instant  it  passes  ns ;  the  same  phe- 
nomenon ie  yet  more  marked  when  the  Uatener 
is  (HI  a  trwn  whioh  passes  another  going  in  the 
opposite  direction  while  the  whistle  of  the  latter 
is  Bonnding.  If  we  suppose  eaoh  train  to  be 
moTing  at  the  rate  of  80  m.  an  honr,  and  the 
pitch  of  the  whistle  while  the  traios  are  ap- 
proaching each  other  tu  be  that  of  the  0  nest 
above  the  treble,  the  pitch  will  fall  about  a  tone 
while  the  trains  are  receding  from  each  other. 
The  following  simple  considerations  will  sfFord 
the  means  of  calcnlaling  the  change  in  wave 
length  produced  by  a  known  velocity  given  to 
a  soanding  bodj  of  a  ^ven  pitch,  and  will  also 
serve  to  solve  the  inverse  problem,  viz.,  the 
Telocity  ot  the  sounding  body  which  oanses 
aa  observed  change  in  its  pitch.  If  the  sound- 
ing body  moves  toward  the  ear  over  a  space 
S  in  one  seoond,  it  Is  evident  that  in  these  oon- 
ditioQB  more  vibrations  or  wave  lengths  will 
enter  the  ear  by  the  Dnmber  of  wave  lengths 
contained  in  B.  If  I  represent  the  wave  length 
produced  by  the  vibrating  body  when  it  is  sta- 
tionary, and  I'  the  wave  length  when  it  moves 
toward  the  ear,  N  the  number  ot  vibrations 
per  seoond  of  the  sounding  body,  and  V  the 
velocity  of  sonnd  per  second,  we  shall  have 
N=y,  and  I'^l  („—=j;  and  S,  the  velocity 
of  the  sonnding  body  per  second,  will  be  S=V 
^^y~PerceptU)n  of  Sound*  and  ihdr  Anal- 
j/tii  by  the  Ear.  The  ear  may  be  divided  into 
three  portions:  the  outer,  the  middle,  and  the 
inner  ear.  (See  Eab.)  The  or^an  of  CortJ  is 
enclosed  in  the  ductus  coohlearis  of  the  inner 
ear,  a  canal  of  triangular  section  which  forms 
•O  ascending  spiral  of  two  and  a  half  turns 
aronnd  the  modiolus.  It  is  bounded  on  two 
ot  its  sides  by  the  scale,  and  on  its  third  by 
the  membranes  lining  the  outer  W:i]l  of  the 
cochlea.  The  npper  wall  of  the  ductus  ooch- 
learis  is  formsd  Of  the  membrana  Reisineri, 
which  separates  it  from  the  seals  vestibnli, 
sod  its  lower  wall  is  the  lamina  soiralis  and 
the  alastio  membrana  bnailsris,  wnich  sepa- 
rate it  from  the  scala  tympani.  The  ductus  is 
dosed  at  its  upper  end,  and  at  its  lower  end  it 
conunnnioatas  with  the  sacculus  hemisphericus 
by  s  fine  dnot  The  arch  of  Corti  rests  npon  tho 
membrana  basilsris,  which  extends  beyond  the 
base  of  the  arch  to  the  membranous  outer  wall 
of  the  cochlea;  and  over  the  arch  spreads  the 


ing  the  oater  portion  of  the  elastic  membrana 
iNunlaris  exposed.  Tlie  effect  of  these  anatom' 
ical  relations  is  to  bring  the  sound  vibrations 
to  act  with  the  greatest  advantnge  on  the  hair- 
cell  cliords,  which  are  supposed  to  be  the  parts 
ot  the  inner  ear  that  are  tuned  to  the  range  ot 
sounds  appreciated  as  musical  by  the  human 
ear.  If  a  simple  sonorous  vibration  enter  the 
inner  ear,  then  one  of  these  chords,  vibrating 
synchronously  with  it,  will  shake  the  serve 
fibril  attached  to  this  chord,  and  thus  give  the 
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sensation  of  a  simple  sound ;  but  if  a  oom- 

posite  BODorons  vibration  enter  the  ear,  sereral 
chords  will  enter  into  vibration,  each  vibrating 
to  one  of  the  definite  simple  vibrations  form- 
ing the  components  of  the  compound  sonnd. 
These  hsir-cel]  chords  may  be  compared  to  the 
tuned  strings  in  a  pianoforte,  which  readily 
respond  to  a  note  sung  over  them.  If  the  note 
he  formed  of  a  simple  sound,  then  only  one 
string  of  the  piano  will  answer  batk.  If  the 
sound  be  composite,  the  strings  will  decom- 
pose it  into  its  simple  component  sounds,  and 
the  position  of  tliese  simple  sounds  in  the 
musical  scale  can  be  determined  by  observing 
which  of  the  strings  of  the  piano  have  en- 
tered into  vibration.  Tliis  experiment  shows 
how  the  ear  is  supposed  to  appreciate  a  sim- 
ple sound,  and  to  decompose  a  compound 
sonnd  into  its  simple  sonorous  sensationii.  The 
relation  of  the  vuious  parts  uf  tlie  inner  ear 
is  such  as  to  cause  the  chords  of  the  organ 
of  Ck>rti  and  their  attached  nerve  filament* 
to  make  half  as  many  vibrations  in  a  g^ven 
time  as  are  made  in  tho  same  time  by  the 
membrane  of  the  drum  of  the  ear.  The  rela- 
tjous  which  tlio  form  ot  the  scalie  bears  to  tho 
sonorous  waves  traversing  them  will  be  modi- 
fied according  to  the  existence  or  non-existenco 
of  a  communication  between  the  scalffl.  On 
this  point  there  seems  to  be  some  difference  of 
opinion ;  but  in  explaining  the  functions  of  the 
scalffi,  first  on  the  supposition  that  the  scalo 
are  continuous,  and  then  on  the  assumption 
that  they  are  not  oootinnous,  but  closed  at  tho 
place  where  the  passage  called  the  helicotrema 
i«  enppoBcd  to  exist,  it  will  be  made  highly 
probable  that  no  communication  exists  between 
the  Bcshe,  or  at  least  if  one  exist  it  must  be  by 
a  very  contracted  passage.  E.  Wehec  was  tlio 
Urst  to  point  out  tho  peculiar  molecular  actions 
which  exist  when  the  dimensions  of  a  body  are 
very  small  compared  with  the  length  of  tho 
sonorous  waves  wbich  traverse  it;  and  Helm- 
holtz  bssed  his  investigations  on  "The  Llecb- 
anism  of  the  Ossicles  of  the  Ear  "  on  tho  thoor; 
of  Weber,  which  Helmholtz  ^ves  in  these 
«■  ords :  *■  The  diSerenoe  in  displacement  ot  two 
oscillating  particles,  whose  distsnce  from  ono 
another  is  injinitely  small  compared  with  tho 
wave  length,  is  itself  infinitely  small  compared 
with  the  entire  amplitude  of  displacement." 
It  is  evident  that  the  sonorous  compresdons 
and  dilatations  which  may  exist  in  any  body 
depend  entirely  on  the  differences  intiie  phases 
of  the  vibrations  constituting  the  sonorons 
wave,  and  when  the  body  has  a  depth  eqnal  h> 
half  a  wave  length  it  can  embrace  the  maximum 
amounts  of  condensation  end  of  rarefaction. 
But  condensation  and  rarefaction  can  alono 
produce  lateral  action  on  the  walls  of  a  strught 
canal  traversed  by  sonorous  vibrations ;  and 
hence,  if  the  length  of  the  canal  be  but  a  small 
fraction  of  the  wave,  there  exists  throughout 
the  canal  but  little  difference  in  phase  of  vibra- 
tion, and  therefore  bnt  little  lateral  action. 
The  united  length  ot  the  scsln  is  but  a  small 
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fraction  of  the  meao  length  of  the  lonorons 
waves  which  traverae  it;  for  if  we  take  4^- 
metres  as  the  mean  length  of  the  waves  which 
are  propagated  through  the  acaln,  and  69  mil- 
limetres as  the  length  of  the  nnited  Boalte,  it 
follows  that  the  latter  is  odIj  ^  of  the  mean 
wave  length.  Now  if  we  imE^iiiDe  the  soalsB 
Btrughtened,  and  as  forming  one  cuntinnous 
tube  with  a  free  communication  at  the  helico- 
trema,  then  the  mean  wave  traveraing  them 
will  canse  onlj  ^  of  the  lateral  action  which 
this  same  wave  would  produce  if  the  scalre  had 
the  length  of  one  half  of  the  wave ;  and  it  fol- 
lows that  tlie  whole  liqaid  of  the  ecalie  will 
vibrate  forward  and  backward  almost  ob  an 
incompressible  mass,  approaching  in  character 
the  oBcillatione  of  a  hdIlo  piston  in  a  cylinder; 
therefore,  the  action  against  the  walls  of  the 
ductue  cochlearis  will  be  very  alight.  But  now 
oonatder  the  change  in  effect  on  the  ductus 
which  takes  place  when  it,  together  with  the 
BCahe,  U  wound  up  into  sncE  an  aiKcndiog 
spiral  OS  really  esista  in  the  cur.  The  mole- 
cules of  the  lii^nid  in  the  scgIio,  thrown  forward 
sad  backwnrd  by  the  vibrations  of  the  atirnip 
bone,  tend  to  move  in  straight  lines,  but  the 
carved  form  of  the  scaln  caasca  them  to  press 
against  the  outer  or  peripheral  part  oi  the 
upper  wall  (raembrana  Retssneri)  of  the  dao- 
tua  cochlearis  and  against  the  outer  part  of 
the  lower  wall  (memhrana  basilaris)  when  the 
stirrup  hone  movea  inward,  and  when  it  moves 
outward  tills  action  of  compression  is  relieved 
from  the  two  opposite  walls  of  the  ductna. 
But  these  actions  on  tho  wnlls  of  the  ductus, 
produced  by  the  vibrations  of  tho  stirrup  bone, 
are  opposed  to  each  other,  and  since  they  take 

filaoe  simultaneoDsly  nnd  witl)  about  the  same 
Qtensity  (by  reastn  of  tho  assumption  of  the 
free  commanication  of  the  scolte),  tho  hair-cell 
chords  cannot  vibrate,  but  will  only  experience 
compressions  and  dilatations  like  the  fluid  in 
which  they  are  immersed.  Therefore,  there 
oppears  a  physical  basis  for  the  opinion  thnt 
either  there  ia  no  communication  between  the 
Bcalse,  or  if  one  exist  it  must  he  through  a  very 
constricted  passage.  Indeed,  if  we  aiiopt  the 
latter  view,  then  everything  works  to  produce 
the  maximum  effect  upon  the  co-vibrating 
chords  of  the  organ  of  Corti;  for,  when  the 
fltirmp  bone  moves  inward,  the  pressure  is 
thrown  upon  the  outer  border  of  the  upper 
wall  or  roof  of  the  ductus,  thence  across  to  the 
periphernl  portion  of  the  basilar  membrane. 
This  action,  we  may  sny,  takes  place  aimnlta- 
neoualy  thronghont  tlie  whole  length  of  the 
ductus,  moves  downward  the  floor  of  the  basi- 
lar membrane,  nud  thus  presses  the  fluid  of 
the  scala  tympeni  nfrainst  the  sound  membrane 
and  moves  tiiis  membrane  outward.  Bnt  when 
the  stirrup  bone  moves  outward,  the  pressure 
is  relieved  from  the  elastic  boailnr  membrane 
which  is  now  moved  upward,  while  the  round 
membrane  moves  inward.  There  are  also 
other  anatomical  facta  besides  the  inclination 
of  the  membrona  Reisaneri  to  the  plane  of  the 


membrana  batilatia,  and  the  inclination  of  both 

these  membranes  to  the  plane  perpendicular  to 
the  axis  of  the  cochlea,  which  favors  an  opinion 
that  the  outer  or  peripheral  part  of  the  basilar 
membrane  receives  the  main  part  of  the  vibra- 
tions which  enter  the  ductus  cochlearis.  The 
auditor;^  nerve  tibrila  are  not  attached  to  tho 
Corti  rods  or  pillars,  as  was  formerly  imagined ; 
and  hence  these  bodies  cannot  he  the  co-vibra- 
ting parts  of  the  ductus;  but  the  Corti  pillars 
appear  to  act  as  supports  for  the  lamina  reticu- 
laris, between  which  end  the  basilar  membrane 
are  ateadily  and  tensely  stretched  the  hair-cell 
chords,  and  to  these  chords  are  attached  the 
auditory  nerve  fibrils.  The  very  fact  that  the 
number  of  these  hmr-cell  chords  increases  with 
the  higher  development  of  the  ear,  shows  their 
important  functions;  for,  while  in  man  they 
are  arranged  alternately  in  five  rows  and  num- 
ber 18,000,  in  other  mammalia  tliere  are  only 
two  or  three  rows.  These  hair-cell  chords  are 
more  perpendicular  to  the  basilar  membrane 
than  tne  C<<rti  rods,  and  ore  also  different  in 
their  forma,  having  swellings  in  the  middle  of 
their  lengthe.  These  swellings  mast  cause  them 
to  act  like  loaded  strings,  and  thus  each  hair- 
cell  chord  is  pecaliarly  well  adn|,tcd  to  co-vl- 
brate  with  only  one  special  sound.  And  theso 
hair-cell  chords  are  so  directed  in  reference  to 
the  sound  pulses  which  enter  the  ductus  that 
their  lengtha  are  in  the  direction  of  these 
pulses,  and  tiierefore  they  cannot  be  directly 
sot  la  motion  by  these  vibrations.  Indeed, 
they  appear  to  hold  the  same  relation  to  those 
vibrations  as  the  antenaol  fibrils  of  the  moe- 
quito  bear  to  sonnd  vibrations  which  exist  in 
the  directions  of  these  fibrils.  The  writer  has 
shown  by  direct  experiment  ("American  Jour- 
nal of  Science,"  August,  tkT4)  that  in  these 
conditions  the  fibrils  of  the  mosquito  remain  at 
rest,  although  when  the  same  sonnd  pulses  fall 
athwart  the  fibril  it  may  be  set  into  energetic 
vibrntiocs.  The  hair-cell  chords,  therefore, 
cannot  be  act  into  vibration  by  the  action  of 
the  feeble  pulses  whiehmay  reach  them  direct- 
ly through  the  membrane  Reissneri  from  the 
scala  vestibnli ;  and  furthermore,  the  shielding  - 
infiuenoe  of  the  membrana  tectoria  tends  to 
prevent  thla  direct  action  on  the  chords.  If 
this  view  bo  correct,  Ihst  these  chords  receive 
their  vibrations  from  the  basilar  membrane,  to 
which  their  ends  are  attached,  and  not  directly 
from  the  impnlaes  sent  into  the  ductus,  it  ne- 
cessarily follows  that  these  chords  bear  to  the 
membrane  to  which  they  ore  stretched  the  same 
relation  as  stretched  strings  bear  to  the  vibra- 
ting tuning  forks  to  which  they  are  stretched  in 
directions  perpendiculor  to  the  lengths  of  the 
forks.  Ilence  it  follows  that  a  chord  in  the 
ductus  will  vibrate  only  half  as  often  as  the 
basilar  membrane  to  which  it  is  fastened.  At 
the  basilar  membrane,  the  tympanic  membrane, 
nnd  the  air  cGutiguous  to  the  latter  vibrate  to- 
gether, it  follows  that  the  auditory  nerve  fibrils 
vibrate  as  frequently  as  the  tympanio  mem- 
brane and  the  molecules  cf  air  outside  of  the 
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head.  The  followuig  exneriment  illnstratM 
TeTj*  well  theloregoingexplBiistion  ot  the  mode 
of  inditioo.  A  membnuie,  loosely  stretched 
on  a  frame,  is  placed  in  a  vertical  poeition  near 
a  reed  pipe,  which,  aa  we  have  alreadj  seen, 
pvaa  a  highly  composite  aoand.  Strings  of 
Tariona  lengths  and  diameters,  londad  at  their 
centres,  are  fastened  to  tlie  membrane  and 
■tretehed  to  a  fixed  stipport.  On  sonnding 
the  reed  pipe,  only  those  strings  in  time  with 
the  harmonios,  or  simple  sonndi,  existing  in 
the  Bound  ot  the  raea  pipe,  will  enter  into 
vibration ;  similarlj,  when  the  sound  of  the 
a&me  reed  pipe  enters  the  ear  and  vibrates  the 
basilar  memorane,  the  onlj  h^r-cell  chords 
vhich  enter  into  vibration  are  those  which 
■re  in  tone  with  the  olemantarj  vibrations 
existing  in  the  oomposite  sonorons  vibration 
produced  by  the  reed  pipe.  And  it  is  to  be 
observed  that  as  the  loaded  string  makes  one 
vibration  to  two  of  the  membrane,  so  the  hair- 
cell  chord  makes  only  one  vibration  to  two 
of  the  basilar  membrane  or  of  the  membrane 
of  the  drum  of  the  ear.  If  it  be  trne  that 
whan  simple  vibrations  impinsa  on  the  ear 
the  tympanic  and  b^ilar  meoibranea  vibrate 
twice,  while  the  co- vibrating  body  only  vibrates 
oac«,  it  follows  that  if  the  same  simple  vihra- 
tions  be  sent  directly  to  the  co-vibrating  parts 
ot  the  ear,  without  the  intervantioa  of  the 
basilar  membrane,  we  shall  perceive  a  sound 
which  is  the  octave  of  the  one  experienced 
whan  tha  aame  simple  vibrations  entered  the 
ear  tbrongh  the  tympaDlo  membrane.  Hence 
it  appairs  that  this  bypathesie  can  be  bronght 
t}  the  test  of  experiment  in  the  following 
manner;  If  we  vibrate  a  foric  near  the  ear, 
and  closely  apprehend  tha  oharaotar  of  Its 
•onnd,  we  experienee  a  sensation  which  cer- 
tainly does  not  oont^n  that  corresponding  to 
the  higher  octave  of  the  fork.  Now  press 
the  toot  of  tha  fork  firaily  a;jainst  the  tygo- 
mitic  process,  clusa  to  the  ear,  directing  it 
somewhat  backward,  and  we  shall  distinctly 
hear  the  higher  octave  of  the  fork  sin^g  in 
concert  with  its  real  note.  If  the  auditory 
eanil  be  now  closed  by  gently  placing  the  tip 
of  the  finger  over  it,  we  shall  perceive  the 
hi^er  octave  with  an  intensity  almost  eqaal 
to  that  of  the  fnndimental  note.  The  same 
sensation,  though  less  intense,  may  be  obtained 
by  placing  the  fork  on  any  part  of  the  tem- 
poral bone.  One  can  also  perceive  distinctly 
the  higlter  octive  when  the  fork  is  placed  on 
the  parietal  bone,  abont  two  inches  in  front 
and  an  inch  or  so  to  the  aide  of  the  foramen, 
with  its  Coot  directed  toward  the  opposite  in- 
ner ear,  while  the  andltory  canal  of  this  ear 
is  gently  closed  with  the  finger.  In  these  oir- 
camstancea  the  higher  octave  is  often  heard, 
with  some  persons,  to  the  almost  entire  ei- 
elmion  of  the  lower,  or  of  the  proper  note  of 
Uie  fork,  Theee  experiments  have  been  made 
on  the  ears  of  several  accomplished  musicians, 
and  the  rasolts  have  invariably  agreed  with 
tho«e  described  tbove.— Duration  of  retidual 
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SoTtorout  Setuatiotu,  For  a  long  time  it  has 
been  known  that  the  sensation  of  light  en- 
dures an  appreciable  time  after  the  cessation 
of  the  entrance  of  light  inter  the  eye.  The  dn- 
rations  of  the  residual  sensations  correspond- 
ing to  lights  of  difilerent  colors  and  intensi- 
ties have  been  generally  determined  by  find- 
ing the  number  of  flashes  of  a  given  light  in 
a  second  required  to  blend  and  produce  a  con- 
tinooas  sensation.  The  dnrations  of  the  resid- 
ual sonorous  sensations  had  never  been  made 
the  Bubiect  of  investigation  ontil  the  writer 
began  tne  study  of  these  phenomena,  and  sno- 
oe^ed  in  determining  the  law  connecting  the 
pitch  of  a  sound  with  the  duration  of  its  re- 
sidnal  sonorous  sensation.  The  manner  of 
determining  the  data  of  this  law  is  simitar  to 
the  method  employed  in  the  study  of  the  ana- 
logical phenomena  of  light.  Intermittent  so- 
norous pulses  were  sent  into  tlie  ear  by  means 
of  perfcratad  revolving  disks,  and  the  rota> 
tion  of  the  disk  was  brought  jast  to  that  ve- 
locity required  to  blend  the  separated  poises. 
It  was  thus  found  that  if  we  represent  by  N 
the  number  of  vibrations  per  second  producing 
a  given  sound,  and  by  D  the  duration  of  the 
residual  sonorous  sensation  of  tliis  sound,  then 
the  law  connecting  the  pitch,  or  number  of 
vibrations  per  second,  with  the  duration  of 
the  sonorous  sensation,  wilt  be  expressed  by 
D=(^~  +  24)  0001.  This  is  the  expression 
of  the  law  given  in  the  article  IIabhoitt. 
Besides  the  application  of  this  law  to  the  eln- 
cidadon  of  the  fundamental  facts  of  musical 
harmony,  there  are  other  and  new  olaasea  of 
phenomena  which  It  has  served  to  point  out. 
For  instance,  ss  the  duration  of  the  reaidoal 
sonorous  sensation  Is  less  as  the  pitch  of  the 
sound  is  higher|  it  follows  that  at  the  instant 
of  the  cessation  of  the  a&rinl  vibration,  pro- 
ducing a  given  composite  sound.the  timbre  of 
this  sound  must  instantly  begin  to  change;  for 
the  residaot  sensations  of  the  higher  harmonics 
will  disap|>ear  one  after  another,  in  the  order 
of  descending  pitch,  until  there  remains  in  the 
ear  only  tlie  seosatlon  corresponding  to  that 
of  the  lowest  or  fundamental  harmonic.  The 
knowledge  of  the  law  given  above  led  to  a 
new  method  of  analyzing  a  composite  sound 
by  means  of  a  perforated  rotating  diak.  Thus, 
on  rotating  with  Kreac  velocity  a  large  diak, 
with  sections  out  out  of  it,  before  a  reed  pipe, 
and  placing  the  ear  dose  to  the  disk,  we  nave 
the  composite  sound  reaching  the  ear  In  a  series 
of  impacts  which  snocoed  each  other  eo  rapidly 
that  even  those  of  the  highest  harmonic  ot  the . 
reed  blend  into  a  continuous  sensation ;  but  on 
gradually  lowering  the  veloeity  of  rotation, 
the  impacts  of  this  highest  harmonic  can  no 
longer  blend,  and  we  perceive  this  hsrmonio 
beating  alone  on  the  ear.  This  fact  can  more 
readily  be  oonfirmett  by  the  aid  of  the  resonator 
corresponding  to  this  harmonic,  A  further 
slight  lowering  of  the  velocity  of  rotation 
brings  out  the  beats  of  the  next  lower  bar- 
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monio,  and  so  on,  until  the  velocity  has  been 
Ba  diminished  tW  the  beats  of  the  lowest  or 
fundamental  harmonio  are  perceived.  Then 
all  the  ooiDponeDt  Boanda  of  the  reed  are  beat- 
ing on  the  ear  in  unisno,  but  the  effects  thej 
severally  produce  on  the  ear  are  verj  differ- 
ent; for  the  higher  harmonics,  notwithBtanding 
their  feebler  inteaHities,  inust  be  heard  more 
distinctly,  because  their  intermitleaces  are  the 
farthest  removed  from  the  number  that  cause 
the  blendiDg  of  their  separate  impulses.  In 
other  words,  the  number  of  impacts  of  the 
highest  barmoDicB  approaches  nearer  than  the 
lower  to  the  number  of  beats  required  to  cause 
them  to  give  their  greatest  diBsonant  effects ;  it 
having  been  determined  that  it  rei^uires  about 
A  of  the  number  of  Honorous  impacts,  which 
blend  into  a  continuous  sound,  to  produce  the 
most  dissonant  sensutioti  that  can  be  ubtuned 
by  B  series  of  separated  beats  falling  on  the 
ear.^The  followiua  are  the  most  important 
works  on  sound:  Chladni,  TraiU  d'aeoiuCiqve 
(Paris,  1809);  Peirce,  "An  Elementary  Trea- 
tise on  Sound  "  (Bostou,  ISSS),  which  contains 
an  eioellent  catalogue  of  works  and  memoirs 
on  the  subject;  Airy,  "  On  Sound  and  Atmos- 
pherio  Vibrations,  with  the  Mathematical  Ele- 
ments of  Husiu"  (London,  1868);  Donkin, 
"Acoustics"  (Oiford,  1870);  Aemutigue,  in 
Daguin'a  TraxU  da  ph^nqtie  (Paris,  1870) ; 
AkiutiJc,  in  vol.  i.  of  WQllner's  Lehrhuek  der 
Ezperimentalphytik  (Leipsic,  1670);  Helm- 
hoftE,  Die  Lehr«  «on  den  Tonempfindwtgen 
(Brunswick,  3d  ed.,  1870 ;  English  translation, 
by  A.  J.  Ellis,  1875);  Sedley  Taylor,  "Sound 
and  Harmony  "  (1873) ;  Tyndall,  "On  Sound" 
(new  ed.,  1876) ;  and  A.  Giiillemin,  Le  ton :  no- 
tioni  d'aomatigue  phf/ngtie  tt  mvaieale  (18T5). 

SOVKD,  Ito,  a  narrow  strait,  forming  one  of 
the  passages  between  the  Oatte^t  and  the  Bal- 
tic, And  separaljng  the  Danish  island  of  See- 
land  from  the  coast  of  Sweden.  In  its  larg- 
est sense  it  extends  N.  and  S.  B6  m.,  and  oppo- 
site Oopenhagen  it  is  about  IS  m.  wide.  But 
the  name  is  properly  confined  to  the  narrowest 
part  of  the  passage,  which  between  Ebinore 
and  Helsingborg  is  not  more  than  S  m.  wide. 
The  Great  Belt  gives  a  wider  and  deeper  oom- 
munication  between  the  Cattegat  and  tlie  Bal- 
tdc,  bnt  the  Sound  is  most  frequented  becanne 
shorter  and  favored  with  better  winds.  The 
depth  ranges  from  4  to  20  fathoms.  The 
Danish  kings  formerly  owned  the  territory  on 
both  sides  of  tlie  strait,  and  from  time  im- 
memorial levied  duties  ou  ail  vessels  passing 
through  it;  bat  this  is  done  no  longer,  the 
right  having  been  bought  off  by  other  nations, 
nnder  treaties  concluded  in  18S7. 

SOCHDIirG.  See  Atlaktio  Ocban,  vol.  ii.,  p. 
09,  and  Dbedoino,  Dekp-Sb*.. 

SOCB  on.    See  Tupelo. 

MSTH,  Babot,  an  English  clergyman,  born  at 
Hackney,  Middlesex,  in  1GS3,  died  in  London, 
July  8,  1716.  He  graduated  at  Christ  Church 
college,  Orford,  in  1655,  was  ordained  in  1666, 
was  elected  public  orator  of  the  uuiversity  in 
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1680,  soon  afterward  became  chaplun  to  the 
chancellor  Clarendon,  and  was  made  a  pre- 
bendary of  ^Yestminster  in  1663,  and  a  canon 
of  Ohriat  church,  Oxford,  in  1670.  He  was 
a  zealous  champion  of  passive  obedience  and 
the  divine  right,  and  was  opposed  alike  to 
Protestant  dissent  and  to  Roman  Catholicitm. 
When  Sherlock  published  his  "  Vindication  of 
the  Holy  and  Ever  Blessed  Trinity,"  South 
attacked  him  for  inculcating  tritheiem  (1698). 
His  sermons  tiave  passed  through  many  edi- 
tions (6  vols.,  1692 ;  6  vols,  additional,  1744 ; 
4  vols.,  London,  184S  ;  2  vols,  royal  Svo,  Ed- 
inburgh, 184S ;  abridged,  London,  1851  and 
18GB) ;  and  a  volume  of  his  posthumous  works 
appeared  in  1717< 

SOVIH  iDiMB.    See  Adavs,  Mass. 

BOPIB  AHBICl.    Bee  Amkbioa. 

SOmSUPIOll,  a  B.  E.  county  of  Virginin, 
bordering  on  North  Carolina,  bounded  E.  by 
the  Blackwater  river  snd  S.  W.  by  the  Meher- 
rin,  and  intersected  by  the  Nottaway  ;  area, 
800  »q.  m-i  pop,  in  J870,  12,886,  of  whom 
6,796  were  colored.  The  surface  is  nearly 
level  and  diversified  by  large  forests  of  cjprese 
and  pine,  and  the  soil  is  tolerably  productive. 
Tar  and  turpentine  are  largely  exported.  It 
is  traversed  by  the  Seaboard  and  Roanoke  and 
the  Atlantic,  Uissiadppi,  and  Ohio  railroads. 
The  chief  prodnctions  in  18T0  were  218,868 
bushels  of  Indian  corn,  13,683  of  oats,  24,927 
of  sweet  potatoes,  8,687  lbs.  of  wool,  and  18,- 
660  of  butter.  There  were  90S  horses,  1,^65 
milch  cows,  8,308  other  cattle,  2.576  sheep, 
and  12,978  swine.    Capital,  Jerusalem. 

BOTTHIMPTON,  a  seaport  town  of  Hamp- 
shire, England,  and  a  county  of  itself,  on  the 
feninsiUa  formed  by  the  estuary  of  the  river 
tchen  and  the  larger  estuary  of  the  Test, 
called  the  Southampton  water,  70  m,  S,  W,  of 
London;  pop.  in  1871,  6S,T4I,  The  South- 
ampton water  varies  in  breadth  from  1}  to  2 
m.,  and  extends  inland  from  Calshot  ca&tle,  7 
m.  below  Southampton,  to  Red  Bridge,  4  m, 
above.  The  entrance  is  well  sheltered  by  the 
isle  of  Wight,  and  the  channel  is  deep  and 
straight,  with  good  anchorage.  It  has  the  ad- 
vantage of  four  tides  in  the  24  hours ;  a  pecu- 
liarity caused  by  the  isle  of  Wight  intercept- 
ing a  portion  of  the  tidal  ware  in  its  progreea 
both  ways  through  the  English  channel.  The 
mean  rise  of  the  spring  tides  is  18  ft,,  snd  of 
the  ne«p  tides  8  ft.  The  town  is  well  built, 
and  supplied  with  pure  spring  water  from  an 
artesian  well  910  ft.  deep.  It  has  a  welL 
wooded  park  of  866  acres,  6  parish  churches, 
13  other  churches,  a  public  library  and  ma- 
seum,  and  several  charitable,  literary,  and  sci- 
enUfic  institutions.  Among  the  noteworthy 
public  buildings  are  the  custom  house,  the 
ordnance  survey  office,  the  royal  Victoria  hos- 
pital for  1,200  invalid  soldiers,  and  the  royal 
southern  yacht  club  house.  For  mnny  years 
Southampton  was  mainly  a  watering  place, 
but  since  the  opening  of  the  docks  in  1848  it 
has  become  the  principal  port  of  departure 
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tor  aeveral  East  and  West  India,  Chins,  Ao*- 
tniii&.  North  Gerraui,  aad  AmerioBn  stoatn- 
sUif>  ImeA,  besides  hsTing  a  largo  trade  coaat- 
wise  and  with  the  continent.  Tbere  are  five 
Aocks,  paved  with  granite  and  lined  with  ware- 
hooses,  viz. :  one  of  10  acres,  two  of  IS  acres 
each,  and  two  of  22  acres  each ;  and  further 
sbipping  accommodationi,  begun  id  18TS,  in- 
elade  a  qaa;  1,500  ft.  long  on  the  right  bank 
of  the  Itohen,  whioh  is  ultimately  te  form  the 
H.  arm  of  a  dock  of  80  acres.  The  entronoaa 
in  1B7S  were  6,920  British  veasela,  tonnage 
852,461,  and  578  foreign  veasela,  tonnage  876,- 
9Ij4-  clearances,  6,8<tB  BritiBh Tessela,  tonnage 
B3a,S17,  and  548  foreign  vessels,  tonnage  347,- 
710.  The  total  value  of  exports  was  £l  1,469,- 
889.  The  principal  indaatries  are  brewing, 
S3gar  refiQiDg,  iron  casting,  ooach  building, 
and  ship  bailding;  manj  large  steantships  have 
been  built  here.  The  annaid  oattte  fair  is  im- 
portant.— Sontbanipton  is  a  verf  ancient  place. 
Remains  of  the  Roman  camp  Claasentum,  1 
m.  N.  E.  of  the  present  town,  are  still  seen. 
The  bar  across  High  street  and  the  W.  and  S. 
gates,  now  standing,  are  parts  of  the  Saion 
walls  aroond  the  old  town.  Id  B30  the  Danes 
sacked  the  plaoe.  After  1016  it  was  the  oc- 
casional reudenoe  of  Canute,  and  the  shore  is 
aiid  to  be  the  scene  of  his  rebnke  to  bis  cour- 
tiers. The  town  was  destrojed  bj  French, 
Spaniab,  and  Genoese  allies  in  1838,  was  re- 
built and  fortified  b;  Kiohard  II.,  and  was 
erected  into  a  conntj  of  itself  hj  Ilenr;  VI. 

SWIHUPnUI,  Hnit  WiMkcdsT,  third  earl 
of,  an  English  statesman,  born  Oct.  6,  1578, 
died  in  Holland,  Nov.  10, 1684.  When  he  was 
20  Tears  old  Shakespeare  dedicated  to  him  his 
pHMm  of  "  VenoH  and  Adonis,"  and  in  the  next 
jrear  "  The  Rape  of  Laerece."  8ir  Edwin  Son- 
djs  converted  him  to  Protestantism.  In  1699 
be  took  part  in  the  expedition  of  the  earl  of 
Essex  against  CaAiz.  In  1599,  accompanying 
Esses  to  Ireland,  he  was  made  general  of  horse. 
From  that  command  he  was  reoolled  by  the 
queen,  and  went  speedily  into  the  Netherlands. 
On  his  recall  from  that  conntry  he  confeder- 
ated with  Essei  and  appeared  with  him  in  the 
iosnrrection  which  he  then  made  in  London. 
On  his  trial  for  treason  be  protested  tliat  he 
had  never  entertained  a  thonght  against  the 
qneen;  sentence  of  death  and  attainder  was 
pasMd  against  him,  bnt  he  was  immediately 
relieved  of  the  former  by  the  qneen,  and  in  the 
Srst  year  of  James  I.  the  attainder  was  re- 
moved by  act  of  parliament,  Aa  an  assign  of 
Sir  Walter  Raleigh  he  took  part  in  ooloninng 
America,  and  in  1602  sent  out  the  Concord  nn> 
der  Gosnotd.  He  interested  those  connected 
with  bim.  Lord  Arandel,  his  brother-in-law, 
and  Cecil  Calvert,  afterward  Lord  Baltimore, 
who  was  Lord  Arandel's  son-in-law.  la  1605, 
in  oODJnnction  with  Lord  Arandel,  be  de- 
spatdied  Waymouth  to  New  England.  The 
secretary  of  Virginia  ascribes  to  him  the  prin- 
cipal part  in  obtaining  the  first  charter  for  the 
londoQ  company  of  Virginia,  though  liis  name 
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does  not  appear  in  the  charter  itself.  In  the 
secoud  charter  his  name  stands  next  to  those 
of  the  high  officers  of  state.  The  firm  friend  of 
Sir  Edwiu  Sandys,  when  the  latter  retired  from 
the  office  of  treasurer  (povernor)  of  the  oom- 

Sany,  Bonthampton  was  unaninioasty  chosen  in 
is  stead,  and  he  remained  in  the  chair  till  the 
charter  was  taken  away.  In  parliament  he  was 
one  of  the  firmest  supporters  of  liberty.  In 
June,  1621,  he  was  committed  to  close  custody 
by  the  king,  and  he  asked  to  know  the  charges 
against  bim  and  to  see  his  accusers.  The  ten- 
dency of  his  mind  in  religions  affairs  appears 
from  the  charge  made  against  bim  of  corre- 
sponding with  the  Independents.  The  duke  of 
Buckingham  visited  him  in  prison  and  caused 
him  to  be  set  free,  but  he  was  watched  till 
near  the  end  of  Auguit,  when  by  the  king's 
direction  Sir  George  Calrert  as  secretary  of 
state  gave  him  his  liberty.  After  the  suppres- 
sion of  the  Virginia  company  he  went  to  the 
Netherlands  to  fight  for  Batch  indopendenoe, 
and  took  command  of  a  regiment.  In  their 
winter  quarters  at  Rozendaal  he  and  his  son 
were  both  seized  with  burning  fever.  The 
son  died ;  the  father  recovered  enough  to  de- 

Eart  from  Kozendaal  with  the  intention  to 
ring  his  son's  body  to  England,  but  died  at 
Bergen-op-Zoom.  He  is  the  only  man  from 
whom  Bhakeapesre  acknowledges  having  re- 
ceived a  benefit. 
SOmUMPTDIffiHIKi:.  See  HAUPemss. 
80C1H  UfSnULU,  a  British  colony  in  Aus- 
tralia, comprising  all  of  the  continent  between 
the  139th  and  138th  meridians  of  E.  lon^tnde 
N.  of  Int.  26*  8.,  and  between  the  129th  and 
141st  meridians  S.  of  that  latitude,  bounded 
N.  by  the  gulf  of  Carpentaria  and  the  Indian 
ocean,  E.  by  Qoeenaland,  New  Sooth  Wales, 
nnd  Victoria,  8.  by  the  8.  Pacific  ocean,  and 
W.  by  Western  Australia ;  area,  according  to 
latest  estimates,  about  900,000  sq.  m. ;  pop. 
(exclnsivo  of  about  8,000  aborigines)  in  1S71, 
136,626;  in  1S74  (estimated),  202,186.  Capi- 
tal, Adelaide.  In  the  article  Adstbaua,  Bonth 
Australia  and  the  Northern  Territory  are  treat- 
ed as  distinct ;  but  the  latter  is  now  an  inte- 
gral port  of  South  Australia,  or  rather  a  sub- 
colony,  as  it  is  governed  directly  by  the  execu- 
tive of  that  colony  and  has  no  representation 
in  its  parliament.  It  embraces  the  larger  and 
almost  uninhabited  half  of  thecolony,  N.of  lat 
24°.  Within  the  limits  of  South  Australia  are 
included  Kangaroo  island,  about  100  m.  long 
and  SO  broad,  on  the  8.  coast,  and  Melville 
island,  1,300  sq.  m.,  and  neveral  smaller  islands, 
on  the  N.  coast.— The  8.  coast,  whioh  forms  tbe 
E.  and  a  part  of  the  N.  shore  of  the  Great 
Australian  bight,  has  a  general  N.  W.  and  6.  E. 
direction.  Its  principal  inlets  are  Encounter 
bay,  St.  Vincent  gulf,  in  tbe  mouth  of  which 
lies  Kangaroo  island,  and  Spencer  gulf,  which 
extends  more  than  200  m.  inland.  It  has  many 
good  harbors,  of  whioh  Port  Lincoln  on  Spencer 
gulf  is  tbe  beet.  The  N.  coast,  as  f ar  aa  Cape 
Arohem,  forms  the  W.  shore  of  the  gulf  of 
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OarpenUria.  B«jond  that  the  chief  inlets  ore 
Arnhem  baj,  Caatlereagh  hej,  Ut.  Vorris  baj, 
Port  Gsrington,  Van  Dienien's  galf,  Port  Dar- 
win, Anson  bay,  and  Qaeeo's  channel.  Sonth 
Anutralia  contains  a  great  varietj  of  soils  and 
BCenerj,  almost  ever/  kind  of  landscape  being 
fonnd  witbin  its  limits.  Uuoh  of  it,  particn- 
lorly  in  the  north,  is  sterile  and  uninviting,  con- 
sisting largely  of  scmb  and  rock,  bnt  at  least  a 
third  of  its  surface  is  agricDltural  and  pas- 
toral land,  and  another  tlurd  wooded  ranges 
suitable  for  paatcrage.  The  scmb  land  is  vala- 
able  onlj  fur  its  mineral  wealth,  some  of  the 
richest  mines  having  been  discovered  in  it 
The  principal  chain  of  monntains  is  the  Flin- 
ders range,  which  extends  from  Cape  Jervis 
northward  to  the  vicinit/  of  Lake  Blanche, 
about  lat.  29° ;  its  highest  peak  is  Hi.  Re- 
markable, 8,170  ft.  The  Gawler  range,  in  the 
peninsula  W.  of  Spenoer  gulf,  baa  a  height  in 
Its  W.  part  of  about  2,000  ft.  N.  of  this  are 
the  Warburtun  and  Staart  ranges,  and  there 
are  many  others  stretching  across  the  continent 
to  the  N.  coast. — The  Murray  river  enters  the 
colon;  about  lat.  Si"  S.,  and  after  a  oonrse  of 
about  SGO  in.,  all  of  which  is  navigable,  flows 
into  Lake  Alexandrina,  and  thence  into  En- 
counter bay  by  a  narrow  opening  called  the 
MiuTBy  month.  The  Wakeneld  and  Gawler 
rivers  flow  W.  into  the  g:nlf  of  St.  Vincent. 
From  the  Torrens,  wliich  loses  itself  in  reed 
swamps,  the  city  of  Adelaide  derives  its  sup- 
ply of  water.  On  the  N.  coast  the  principal 
rivers  are  the  Liverpool,  the  East  and  the 
Sonth  Alligator,  the  Adelaide,  the  Baly,  and 
the  Victoria.  The  Roper,  which  flows  into 
the  gnlf  of  Carpentaria,  is  navigable  for  large 
vessels  for  nearly  100  m.  There  are  many 
lakes,  particularly  in  the  S.  E.  part,  which  is 
called  the  lake  district.  Lakes  £yre,  Torrens, 
and  Gairdner  are  large  bodies  of  salt  water, 
each  more  than  160  m.  long.  Lake  Eyre  is 
only  70  ft.  above  the  sea,  while  Gairdner, 
which  lies  N.  of  the  Gawler  range,  is  866  ft. 
high.  Lake  Alexandrina  is  about  80  m.  long 
and  15  m.  wide.  From  its  K  side  a  narrow 
lagoon,  called  the  Coorong,  extends  about  86 
m.  parallel  to  the  coast,  from  which  it  is  sepa- 
rated by  a  narrow  strip  of  land. — Sonth  Aus- 
tralia Is  rich  in  mineral  resoarces.  Iron  ore 
abounds,  but  copper  constitutesits  chief  wealth. 
The  famous  Burra-Bnrra  mine,  near  Kooringa, 
about  100  m.  N.  by  £.  of  Adelaide,  was  dis- 
covered in  1S44  and  opened  in  the  same  year. 
From  10,000  to  18,000  tons  of  ore  are  raised 
annually,  yielding  about  2,S00  tons  of  pore 
copper.  In  1890  the  Wailaroo  mines  were 
opened  near  Kadino.  on  the  shore  of  Spencer 

Sdf,  91  m.  N.  W.  of  Adelaide.  In  ISSl  the 
oonta  mines,  about  12  m.  distant,  were  dis- 
covered. Tbey  yield  26  per  cent  of  pore 
copper;  in  the  first  half  of  1BY4  11,000  tons 
of  ore  were  raised  from  them.  In  1872  61 
copper  mines  were  worked,  giving  an  aggregate 
annual  yield  of  more  than  160,000  tons.  Gold 
baa  been  discovered  in  several  places,  and  488 


reefs  were  registered  in  1B70,  giving  an  annual 
yield  of  10,500  oa.  Many  small  diamonds  have 
been  found  near  Eohunga;  and  jasper,  chal- 
cedony, and  opal  abonnd.  Silver,  lead,  acd 
bismuth  have  also  been  fonnd,  and  ealt  is 
abundant. — The  climate  of  the  inhabited  part 
of  the  country  is  very  fine,  bnt  that  of  the 
scrub  land  in  the  north  is  exceedingly  hot  and 
dry.  In  the  southeast  the  seasons  are  the  wet 
and  the  dry ;  the  latter  begins  about  the  end 
of  August  and  continnes  till  the  end  of  March. 
In  December  and  Jannary  the  heat  is  very 
great,  and  when  the  wind  blows  from  the  north 
the  thermometer  often  rises  to  115°,  These 
winds  are  accompanied  by  clouds  of  dust,  bnt 
seldom  last  more  than  a  few  hours,  when  they 
shift  to  the  southwest  and  south,  and  the  tem- 
perature falls.  The  average  temperature  ia 
S7°,  and  the  lowest  in  the  level  country  44°. 
The  average  annual  rainfall  is  about  21  inches. 
Between  March  and  August  heavy  rdn  falls, 
and  the  country  becomes  covered  with  luza- 
riant  verdure;  bnt  during  the  summer  months 
the  ground  is  completely  parched  and  the  grata 
withered.  The  settled  parts  of  South  Austra- 
lia, however,  are  not  subject  to  the  long  con- 
tinued droughts  which  are  sometimes  so  dc- 
etrncUve  In  Kew  Sonth  Wales.  No  epidemio 
diseoaes  prevail,  affections  of  the  lungs  are 
infrequent,  and  serofnions  complaints  are  rare ; 
but  diseases  of  the  eyes  are  common  in  summer. 
— The  forest*  contain  much  large  timber,  bnt 
wood  for  cabinet  and  other  fine  work  is  im- 
ported. There  are  many  species  of  etiealwti 
and  acacias,  and  the  pandanns,  oycas,  and  Adati- 
totiia  or  gouty  stem  tree,  the  fruit  of  the  last  of 
which  is  eaten  by  the  natives.  In  the  northern 
parts  three  kinds  of  wild  fig,  a  spedes  of  wild 
grape,  and  wild  yama  have  been  fonnd.  Native 
wheat  and  oats,  rye  grass,  and  rice  grass  also 
grow  in  the  north.  AH  the  fruits  common  to 
temperate  climates  succeed  remarkably  well, 
and  particularly  the  grape,  many  varieties  of 
which  are  cultivated.  Agricultore  has  made 
great  advances  of  late,  and  the  colony  prom- 
ises to  become  a  large  grain-prodncing  ccun- 
try,  enough  wheat  being  grown  in  some  years 
to  supply  the  nei^boring  colonies  and  to  ship 
many  caraoee  te  England,  where  it  brings  high 
prices.  The  extent  of  land  under  cultivation 
in  the  year  ending  March  SI,  1878,  was  1,164,- 
946  acres,  an  increase  of  120,190  acrea  over 
the  preceding  year.  The  number  of  acres  in 
wheat  in  the  same  year  was  760,811,  and  in 
the  year  ending  in  March,  1874,  7B4,784 ;  the 
product  in  the  last  named  year  was  6,178,616 
bushels.  In  1879  there  were  6,424  acres  of 
vineyards,  and  2,901  in  orchards.  The  return 
of  live  stock  in  1873  was:  sheep,  4,000,687; 
cattle,  161,S6S ;  horses,  82,215 ;  goats,  17,493; 
pigs,  98,48S;  poultry,  618,888.  The  kangaroo 
dog,  a  cross  between  the  greyhound  and  the 
English  bulldog,  often  exoeeding  8  ft.  in  height, 
is  valuable  to  the  inhabitants  of  this  as  well  as 
the  other  Australian  colonies.  Much  damage 
ia  sometimes  done  to  the  green  crops  by  locnsta. 
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For  tbe  indigenoos  faana  we  Austbalu. — The 
gorernment  of  Sonth  Anstraiia  oonsista  of  & 
governor  ^pointed  by  the  crown,  un  eiecn- 
tivo  council,  and  two  honsea  of  legislatare,  one 
called  tbe  legialatiTe  oonncit  end  the  other  the 
hoose  of  Bssembly.  The  le^sletlve  oouacil  ie 
composed  of  18  members,  elected  hy  general 
vote  for  twelve  years,  one  third  retiring  every 
foor  yeare.  The  president  is  elected  by  the 
members.  The  goTemor  bas  no  power  to  di»- 
solre  the  oonnoiL  The  honse  of  assembly  baa 
now  4/B  members,  who  are  elected  for  three 
yoara.  This  body  is  liable  to  dissolution  by 
the  execntive.  The  revenue  of  the  colony  in 
1873  was  £9T9,S1S,  end  the  expenditure  £889,- 
163.  Tbe  colonial  debt  on  Dec.  SI,  18TS,  waa 
i8,lT4,9O0.— In  18T1  there  were  8,872  abo- 
rigines, who  are  of  the  same  general  type  ss 
those  of  other  parts  of  Australia,  but  four 
different  dialects  are  spoken  by  them  within 
the  limit*  of  the  colony,  three  of  which  are 
not  intelli^ble  to  the  natives  of  the  constry 
«bont  the  month  of  the  Hurray  river.  The 
tribes  within  the  settled  districts  are  inof- 
fensive, and  some  of  the  boys  are  employed  oa 
herdsmen.  The  leading  reli^ons  denomina- 
tionainlSTI  were:  Chnrcbof  England,  SD,849; 
Roman  Oatfaolios,  28,668 ;  Wesleyans,  17,075 ; 
Lathenna,  16,413;  Presbyterians,  13,871 ;  Bap- 
tiata,8,78l;  Primitive  Methodiata,  9,207;  Con- 
gre^onalists,  7,969;  Bible  Christians,  7, 7S6i 
■ad  several  others  were  represented.  The  ag- 
gregate number  of  chnrches  aad  chapels  in  the 
eolonj  in  1872  was  607,  with  seats  for  119,087 
persons.  The  edacational  system  is  under  the 
control  of  a  central  board  consisting  of  seven 
members.  The  total  namber  of  licensed  schools 
at  the  close  of  1879  wai  807 ;  the  number  of 
scholars  on  tbe  rolls  was  lfi,123.  A  nniversity 
ia  abont  to  be  established  at  Adelaide. — The 
exports  of  Sonth  Australia  consist  of  grain, 
floor,  wool,  tallow,  bark,  fruit,  wine,  spirits, 
hides,  beef,  copper  ore,  copper,  lead,  and  gold ; 
tbur  valne  in  1S78  was  £4,2SS,191.  The  im- 
ports eODsiat  principally  of  mannfactared  gooda 
and  artioles  of  luxury  ;  they  amounted  in  the 
same  year  to  £3,829,881.  The  entrances  in 
1873  were  4S7  vessels  of  190,036  tons,  and  the 
durances  868  vessels  of  160,414  tons.  In 
1878  abont  SCO  m.  of  rulway  had  been  com- 
[Asted,  tbe  principal  line  being  the  north  line 
from  Adelaide  to  fiurr^  about  100  m.,  with  a 
branch  line  of  49  m.  to  Kapunda.  A  line  con- 
necting Kvracaorte  with  Kingston  is  now  con- 
stnicting,  and  several  others  (one  from  Kadina 
to  Port  Wakefield,  82  m.)  are  authorized.  There 
is  tdegrapbio  communication  with  the  princi- 
pal pUcea  in  Victoria,  New  South  Wales,  and 
Qneenaland,  and  by  the  great  overland  line 
with  Port  Darwin  on  the  N.  coast,  which  is 
MNinected  with  Java  by  a  submarine  cable. 
The  aggregate  leugth  of  tbe  lines  in  1873 
vas  1,718  m.— In  188S  a  company,  styled  the 
"  South  Australian  Oolonization  Association," 
obtained  a  grant  from  the  British  government 
ot  the  great  tract  of  land  which  forms  tbe  col- 
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ony  of  Sonth  Australia,  and  their  first  settle- 
ment was  formed  in  December,  1836.  Their 
operations  gave  rise  to  speculation  in  the  lands 
of  the  colony,  both  there  and  in  England,  town 
allotments  which  had  been  originally  sold  at 
£3  lOt.  an  sore  soonrising  to  £2,000  or  £8,000, 
and  country  sections  from  £1  to  £100  on  acre. 
Building  speculations  eqnslly  extravagant  were 
carried  on,  and  laborers  wages  rose  to  16*.  and 
£1  a  day.  In  1939  a  reaction  took  place  which 
brought  abont  the  ruin  of  the  land  owners  and 
moBt  of  the  small  moneyed  settlers.  Emigra- 
tion turned  to  the  other  colonies,  and  Sonth 
Australia  became  greatiy  depressed ;  but  soon 
afterward  the  discovery  of  copper  caused  a 
reaction,  and  the  colony  prospered  till  1851, 
when  the  discovery  of  gold  in  Victoria  drew 
ofi  thousands  of  its  papulation  and  again  re- 
tarded its  growth.  Since  1866  it  has  gradually 
recovered,  and  it  is  now  once  more  proaperoua. 

SOim  ^ID,  a  city  and  the  county  seat  of 
St.  Joseph  CO.,  Indiana,  on  the  B.  bank  of  the 
St.  Joseph  river,  at  ite  most  southern  bend, 
180  m.  N.  of  Indianapolis  and  86  m.  E.  by  S. 
of  Chicago ;  pop.  in  1860,  1,662  ;  in  1860, 
8,833;  in  1870,  7,206;  in  1975,  estimated  by 
local  authorities  at  11,000.  It  is  regnlarly  laid 
out  and  Bubstentially  built,  and  is  noted  for  its 
salubrity.  It  is  well  droned,  and  lighted  with 
gas,  and  has  water  works  and  a  good  fire  de- 
partment. The  court  house  is  one  of  the  finest 
buildings  in  the  state.  The  river  is  navigable 
to  this  point,  and  affords  good  water  power. 
The  Lake  Shore  and  Michigan  Southern,  the 
Michigan  Central,  and  the  Chicago  and  Lake 
Huron  railroads  meet  here.  An  active  trade 
is  carried  on  in  produce,  lumber,  and  manu- 
factured articles.  Manufacturing  is  the  chief 
interest;  there  were  2,1SS  hands  employed 
in  1874,  producing  articles  to  the  value  of 
$4,818,723.  The  principal  items  were:  flour, 
t886,0O0;  carriages,  wagons,  &«.,  $1,366,000; 
farm  machinery,  $146,600 ;  furniture,  $366,- 
000  ;  doors,  sash,  and  blinds,  $163,000;  foun- 
dery  products,  $440,620  ;  sewing  machines, 
$1,100,000;  woollens,  $80,000;  paper,  $330,- 
403 ;  brictc,  $76,000.  The  city  has  two  nation- 
al banks,  a  savings  bank,  and  a  life  insurance 
company.  There  are  six  public  school  houses, 
with  a  high  school ;  attendance  in  1874,  about 
1,400.  Other  educational  institutions  are  the 
university  of  Notre  Dame  and  St.  Mary's  acad- 
emy in  the  outskirts,  and  St.  Joseph's  acad- 
emy within  the  city  limits;  these  are  Roman 
Catholic  institutions,  the  last  two  for  females. 
Three  daily  and  four  weekly  (one  German) 
newspapers  and  a  monthly  periodical  are  pub- 
lished. There  are  11  churches.  Sonth  Bend 
was  Md  out  in  1881, 

MiriB  ClBOLINl,  one  of  the  original  states 
of  the  American  Union,  lying  between  lat.  82* 
and  86°  10'  N.,  and  Ion.  78°  26'  and  83°  19'  W. 
It  has  tbe  form  of  an  irregular  triangle,  with 
the  coast  line  for  ite  base,  and  Georgia  and 
North  Carolina  for  its  converging  sides.  Ite 
length,  from  Little  River  inlet  on  the 
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eiat  to  Chattooga  rirer  on  the  west,  is  abont 
3TS  m.,  and  its  gretUtist  breadth,  from  the  mouth 
of  Bavanaah  river  on  the  south  to  the  North 
Carolina  line  on  the  north,  about  2]0  m. :  area, 
about  84,000  eq.  m.  It  is  hounded  N.  and  N.  E. 
bj  North  CaroWi,  6.  E.  hy  the  Atlantic  ocean. 


and  S.  W.  hj  Georgia,  from  which  It  ia  sepa- 
rated by  the  Savannah  river  and  its  upper 
branches.  It  is  divided  into  32  counties  (called 
diatricta  prior  to  1868),  viz.  r  Abbeville,  Ai- 
ken, Anacrson,  Barnwell,  Beaufort,  Oharles- 
ton,  Chester,  ChesterSeld,  Clarendon,  Colle- 
ton, Darlington,  Edgefield,  Fairfield,  George- 
town, Greenville,  IIotTy,  Kershaw,  Lancaster, 
Laurens,  Lexington,  Marion,  Marlborough, 
Newborrj,  Oconee,  Orangeburg,  Pickens,  Rich- 
land, Spartanburg,  Sumter,  Union,  Williams- 
burg, and  York.  Tlio  chief  city  is  Charles- 
ton, which  had  48,S56  inhabitants  in  18T0 
and  66,543  in  1876.  Colnmhia  (pop.  in  1870, 
9,293;  in  1876,  14,449)  is  the  capital.  The 
chief  iowm  having,  according  to  the  census  of 
1870,  from  1,000  to  8,000  inhabitants  are  Abbe- 
viile,  Greenville,  Aiken,  Georgetown,  Newber- 
ry, Sumter,  Beaufort,  Anderson,  Pickensville, 
Winnsborough,  Spartanburg,  and  Camden. 
Other  less  important  towns  are  Rock  Hill, 
Cheraw,  Cokesbury,  Conwayboroagh,  Edge- 
field, Greenwood,  Lancaster,  Marion,  Pendle- 
ton, Walterboro,  and  Walhalla.  The  popula- 
tion of  the  state  at  decennial  periods  since 
1790,  according  to  the  federal  census,  and  in 
1875  as  reported  by  the  state  censns,  and  its 
rank  in  ttie  Union,  have  been  as  follows: 
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Included  in  the  nggregste  of  ISflO  were  68  In- 
dians, and  in  that  of  1870  124  Indians  and  1 
Chinaman.  Of  Che  total  population  in  1870, 
848,902  were  males  and  361,704  females;  697,- 
082  were  of  native  and  8,074  of  foreign  birth. 
Of  the  natives,  678,708  were  bom  in  the  state, 
8,282  in  North  Carolina,  8,264  in  Virginia  and 
West  Virginia,  2,874  in  Georgia,  and  S46  in 
New  York;  246,066  persons  born  in  the  state 
were  living  in  other  parts  of  the  United  State*. 
Of  the  foreigners,  8,262  were  bom  in  Ireland, 
2,704  in  Germany,  617  in  England,  and  810  in 
Scotland.  The  density  of  populstton  was  30-76 
to  a  square  mile.  There  were  161,106  families, 
with  an  average  of  4*67  persons  to  each,  and 
148,486  dwellings,  with  an  average  of  4'92  to 
each.  There  were  288,915  persons  from  6  to 
18  years  of  age,  120,100  males  from  18  to  4fi, 
and  146,614  male  citizens  21  years  old  and  up- 
ward. The  increase  of  population  from  1860 
to  1870  was  -27  per  cent.  There  were  266,692 
persons  10  years  old  and  over  who  could  not 
read,  and  290,879  unable  to  write ;  of  the  lat- 
ter, 55,167  were  white  and  236,364  colored, 
187,246  males  and  103,080  femalea,  and  179,- 
146  were  31  years  old  and  over.  The  number 
of  paupers  supported  during  the  year  ending 
June  1,  1870,  was  2,348,  at  a  cost  of  1224,805. 
Of  the  total  number  (2,071)  receiving  snpport 
at  the  end  of  the  year,  965  were  white  and 
1,106  colored.  The  number  of  persons  con- 
victed of  crime  dnring  the  year  was  1,899.  Of 
the  783  persons  in  prison  at  the  end  of  the 
year,  148  were  white  and  684  colored.  The 
state  contained  461  blind,  212  deaf  and  dumb, 
883  insane,  and  466  idiotic.  Of  the  total  pop- 
ulation (603,763)  10  years  old  and  over,  tbere 
were  engaged  in  all  occupations  268,801;  in 
agriculture,  206,664,  of  whom  163,528  were 
laborers  and  42,046  farmers  and  planters;  in 
professional  and  personal  services,  34,888,  in- 
cluding 653  clergymen,  16,214  domestic  ser- 
vants, 10,654  laborers  not  specified,  887  U>w- 
yers,  789  physicians  and  surgeons,  and  1,074 
teachers  not  specified ;  in  trade  and  transporta- 
tion, 8,470;  and  in  mannfoctures  and  mechan- 
ical and  mining  industries,  18,704.  The  total 
number  of  deaths  from  all  causes  was  7,880, 
being  105  per  cent,  of  the  entire  population; 
from  consumption,  667,  there  being  11-2  deaths 
from  all  causes  to  one  from  this  disease.  There 
were  266  deaths  from  cholera  infantum,  278 
from  measles,  709  from  pneumonia  (or  10'4 
deaths  from  all  causes  to  one  from  this  dis- 
ease), 867  from  intermittent  and  remittent 
fevers,  516  from  enteric  fever,  and  687  from 
diarrhoea,  dysentery,  and  enteritis. — The  topog- 
raphy of  the  state  resemWes  that  of  North 
Carolina  and  Georgia.  The  coast  for  about 
100  m.  inward  is  flat  and  sandy,  with  a  light 
soil,  covered  by  pitch-pine  forests,  traversed 
by  sluggish  streomi,  and  interspersed  with  nu- 
merous swamps.  Tbis  portion  of  the  state  ia 
of  alluvial  formation.  Beyond  this  plain  ia  a 
belt  of  low  sand  hills  called  the  middle  coun- 
try, which  is  moderately  prodntstive.    Weat  of 
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ftt«  middle  ooootrj  is  a  belt  called  tbe  ridge, 
where  the  l««id  rises  abrnptly,  and  thenoe  oon- 
tinnes  to  ascend,  exbitHting  beautiful  altema- 
tioQB  ot  hill  and  dale,  till  It  termiUBWH  at  the  ex< 
tr«in«N.  W.  port  of  the  state  in  the  Bine  Ridge, 
the  highest  peak  of  whioh  in  Sonth  Oftrolina 
is  Table  moontain,  4,000  ft.  abora  the  Atlantio. 
The  coast  line  extends  from  Little  Kiver  inlet, 
in  a  8.  W.  direction,  to  the  mouth  of  the  Ba- 
Tsnnah  river,  ahont  SOOm.  The  coast  presents 
nomerans  inlets,  bays,  shollov  soonds  and  la* 
goons,  and  a  few  good  harbors.  Wiayaw  bay, 
the  easternmost  harbor  of  any  note,  is  14  m. 
long  and  about  2  m.  wide.  Georgetown  is  at 
the  head  of  this  bay,  to  which  vessels  of  light 
draught  ascend.  Passing  8.  W.,  Boll's  bay  is 
next  in  order,  then  Cborleetoa  harbor,  St. 
Helena  sonnd,  and  Beanfort  harbor,  or  Port 
Boyal  entranoc,  besides  a  number  of  small  in- 
lets. Baaafort  harbor,  which  admits  vessels 
of  S4  ft.  dranglit,  is  one  of  the  best  in  the 
•onthem  states.  Stono  inlet,  a  few  miles  S. 
of  Oharleston,  odmita  veewls  drawing  0  or  10 
fL  of  water.  BL  Helena  aonnd  is  a  spooions 
opening  10  m.  long  and  8  m.  broad.  Small 
islands  skirt  the  B,  portion  of  the  coast,  shot 
off  from  the  mainland  by  narrow  chaonels, 
which  afford  inland  steamboat  oommnnicstion 
between  Charleston  and  Savannah.  These  isl- 
ands are  low  and  flat,  and  produce  sea  island 
oottoa.  Rice  is  also  here  produced  in  lai^ 
qoantities,  and  tropical  tmits  flonrlsh. — Savan- 
nah river,  which  forms  the  bonndary  between 
South  Carolina  and  Georgia,  is  formed  by  the 
oonBnenoe  of  the  Tngaloo  and  Keowee,  which 
rise  in  the  moDntains  near  the  line  of  North 
Carolina  and  nnite  at  Anderson,  in  the  W. 

r-t  of  South  Carolina ;  flowing  thenoe  in  a 
B.  E.  direction  450  m.,  it  emptiee  into  the 
Atlantic  18  m.  below  Savannah,  near  lat  83° 
'S,  and  Ion.  81"  W.  The  Barannah  is  navi- 
gable for  large  vessels  to  the  city  of  Savannah, 
and  for  steamers  of  150  tons  to  Aagusta,  280 
m.  further,  and  by  means  of  a  oanal  round  the 
falls  a,  Augusta  smaller  boats  ascend  ISO  m. 
fartber.  The  other  principal  rivers  are  the 
Great  Pedee,  the  Santee,  and  the  Edisto.  The 
first,  which  rises  in  the  Blue  Ridge,  flows  E. 
S.  £.  and  8.  B.  E.  through  North  Carolina, 
-where  it  Is  called  the  Yadkin,  passes  tbrongh 
the  E.  portion  of  Booth  Oarolina,  receives 
the  Black  river  and  Lynoh's  creek  on  the 
right,  and  the  Little  Pedee  and  Woocamaw 
on  the  left,  and  empties  into  Winyaw  bay. 
It  is  navigable  for  steambaats  to  Oheraw,  a 
distance  of  abont  160  m.,  above  which  navi- 
gation is  obstructed  by  a  fall.  The  Santee  is 
formed  by  the  junction  of  the  Congaree  and 
Wateree,  which  by  their  taribntaries  rise  in 
the  Bine  Ridge  (W.  part  of  North  Oaro- 
lioa).  flow  S.,  and  unite  in  the  central  part  of 
Sontn  Carolina ;  the  stream  thus  formed,  flow- 
ing upward  of  ISO  m.  in  a  S.  E.  direction, 
reaches  the  Atlantic  by  two  months.  North 
and  South  Santee,  a  few  miles  B.  W.  of  Win- 
yaw  bay.     Tbe  principal  tribntariea  of  the 


Congaree  are  the  Baluda  and  Broad  rivtm. 
The  Santee  is  navigable  for  its  entire  length, 
and  its  tribntariea,  the  Wateree  and  Oongaree, 
by  aid  of  canals,  are  navigable  for  small  boata 
nearly  to  the  mountdns,  about  300  or  800  m. 
from  the  ocean.  The  Ediito  and  Oomt>ahee 
rise  in  the  interior,  and  flowing  B.  reach  the 
Atlantic  near  the  soutbemmost  point  ot  tba 
state.  These  streams  are  navigable  for  very 
small  boats.  The  state  is  remarkably  weU 
watered,  and  almost  every  ooanty  abounds  in 
good  water  power. — Geologitsally  Sonth  Caro- 
lina is  nearly  equally  divided  between  the 
primitive  and  the  alluvial  formations ;  the  for- 
mer  prevailing  in  the  upper  portion,  the  latter 
along  the  coast.  Among  the  beautiful  gran- 
ites of  the  state,  the  porpbyritio  granite  ot 
Camden  and  Buffalo  creek,  and  the  red  gran- 
ite near  Colnmbia,  are  conspicnona.  Of  tbe 
syenites,  those  found  in  Abbeville,  Fairfletd, 
and  lieiiiigton  counties  are  the  most  beaati- 
fid.  The  first  reeemblee  the  Qnincy  granite, 
and  the  last  la  remarkable  for  its  white  feld- 
spar, contrasting  so  strikingly  with  the  block 
crystals  of  hornblende.  White  and  variega- 
ted marbles  are  found  in  Spartanburg  and 
Laurens.  Gneiss,  sofficientiy  slaty  to  be  split 
into  flagging  stones,  has  been  disoovered  in 
Pickens  and  in  the  lower  part  of  Turk.  Por- 
celain earth  abounds  through  the  primary 
regiouB,  wherever  the  feldepathio  granite  ia 
fonnd  in  a  state  of  disintegration.  Soapstone 
of  fine  quality  exists  in  several  looalitjes.  Red 
and  yellow  ochres  abound  in  Chesterfield  oo. 
Limestone  is  most  abundant  in  Laurens  and 
Spartanburg,  while  the  white  feldspathic  sand- 
stone, buhrstone,  and  flagstone  are  found  in 
many  of  the  upper  counties.  Manganese  oc- 
curs in  nearly  every  county  N.  of  Columbia. 
Ooal  is  found  in  Ohosterfleld  and  Marlboro, 
The  gold-bearing  rocks  of  the  Atlantic  slope 
extend  through  the  N.  W.  comer  of  South 
Carolina,  the  metal  being  found  in  Abbeville, 
Edgefield,  Lancaster,  Pickens,  Spartanburg, 
Union,  and  York  counties.  There  are  minea 
in  Abbeville,  Edgefield,  and  Union.  Tbe  first 
mint  deposits  from  Bouth  Carolina  were  |8,- 
600  in  1837;  the  aggregate  of  euch  deposita 
to  June  80,  1874,  was  (1,879,077.  In  several 
oases  largo  nuggets  of  pure  gold  have  been 
found,  and  gold-bearing  veins  have  been  anc- 
oeesfnlly  worked ;  but  the  largest  quantitjea  of 
gold  have  been  obt^ned  from  surface  wash- 
ings. Copper  oocnrs  in  some  counties,  while 
iron  ore  is  found  in  the  N.  part  of  the  state, 
above  the  King's  monntain  range,  bat  no  ex- 
tensive efforts  have  been  made  to  develop  the 
deposits.  Lead  ia  found  in  Pickens  co.,  blS' 
math  in  Chesterfield  and  Lancaster,  and  black 
lead  in  Spartanburg  and  nckens.  The  lime- 
atones  of  the  Blue  Ridge  may  be  nsed  as  fertil- 
isers, while  the  richest  deposits  of  bone  phos- 
phates on  the  continent,  if  not  in  the  world, 
have  recently  been  discovered  in  Oharleston 
00.,  near  the  Ashley  and  Cooper  rivers.  These 
depodta  underlie  many  square  mites  of  inrfaoe 
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fiontinaoiulj,  at  a  depth  ruiging  from  6  in. 

to  12  ft.,  and  exigt  in  saoh  qnantitieB  tliat  from 
600  to  1,000  tons  onderlie  each  acre.  In  fact,  it 
Bwnis  there  are  no  rocks  in  this  section  which 
are  not  phosphatea.  In  13T0  it  woe  officially 
estimated  that  t2,5O0,OOO  oapital  was  invested 
in  the  bnMDeBS  of  oonvertinK  the  phosphates 
into  forms  available  to  ^ncnltnrists.  The 
prodnctiou  of  crade  phosphatea  from  1867  to 
1S72  was  valued  at  about  |1, TOO,  000.— -Among 
the  nataral  eurioaities,  the  most  prominent  Is 
Table  monntain,  20  m.  from  Greenville,  4,000 
ft.  above  the  sea,  which  looms  np  perpendion- 
larlj  on  one  of  its  faces  1,100  ft.  above  the 
aniTonnding  oonntry.  "  OEeaar's  Head,"  a  rook 
projection  resembling  a  human  sknll,  near 
Table  monntain,  is  a  place  of  snmmer  reaort. 
Glenn's  Spring,  the  waters  of  which  are  im- 
pregnated wiUi  magneaia  and  sulphur,  is  a 
watering  place  of  some  note  in  Bpartanbnrg. 
The  falls  of  the  Salnda  among  the  mountains 
have  a  descent  of  from  SOO  to  400  ft,  and  the 
region  presents  mnch  grand  and  picturesque 
acenerr.  Aiken  has  since  the  war  become  a 
plooe  of  resort  for  oonsumptiveB  and  other 
invalids,  on  account  of  its  comparatively  dry 
and  equable  climate.  The  mean  temperature 
of  Charleston  (lat.  32°  «',  Ion.  79°  670  "= 
flpring,  SB'B";  summer,  80'6°'  autamn,  B8'l°; 
winter,  BI'7° ;  year,  6S-6°.  The  average  rain- 
fall is:  spring,  8*60  inches;  summer,  18'S8; 
autumn,  11'61 ;  winter,  9-40 ;  year,  4fi'28.  Pre- 
Talling  wind,  8.  W.  The  foUowing  tables  ex- 
hibit Uie  result  of  observstiotis  taken  at  Aiken, 
Aiken  co.,  ISO  m.  N.  W.  of  Oharleaton,  in  lat. 
88°  80',  Ion.  81°  40',  and  Gowdeysville,  Union 
CO.,  daring  the  year  1870 : 
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The  maximum  temperature  at  Aiken  was  SS° 
in  Jnly ;  minimum,  10°  in  December  and  16° 
in  February ;  maximum  at  Gowdeysville,  S4° 
in  July  and  August ;  minimum,  7°  in  Decem- 
ber and  18°  in  February.  Yellow  fever  occa- 
aionally  occurs  as  an  epidemic  at  Charleston. 
— South  Oarolina  has  very  little  waste  land, 
and  produces  cotton,  rice,  tobacco,  maiie,  oats, 
rye,  barley,  sweet  and  Irish  potatoes,  peas, 
beans,  Ac  The  soil  comprises  six  varieties: 
1,  tide  swamp,  approprit^ed  to  the  onltnre 
of  rice  ;  S,  inland  swamp,  to  rice,  cotton, 
com,  peas,  Ao. ;  S,  salt  msrsh,  to  long  cotton ; 
4,  oak  and  pine,  to  long  cotton,  com,  pota- 
toes, Ac ;  6,  oak  and  hickory,  to  short  cotton, 
corn,  &0. ;  S,  pine  barren,  U>  fruits,  vegetables, 
Ac  The  pine  lands,  embracing  about  6,000,- 
000  oorei,  aro  perbqw  the  most  ne^eoted  sec- 


tion of  the  state.    The  awamps,  oovering  8,000 

am.  (1,280,000  acres),  of  inexhaastibte  fer- 
ty,  are  capable  of  drainage.  The  soil  of 
much  the  larger  portion  of  ue  state  is  clay, 
which,  except  in  the  immediate  vicinity  of  the 
ocean,  is  almost  the  universal  substratum.  Jn 
the  N.  part  of  the  state,  particularly  that  por- 
tion bordering  on  the  Blue  Ridge,  corn,  wheat, 
oats,  and  barley  flourish,  while  cotton  is  liable 
to  suffer  from  early  frosts.  This  region  is 
also  well  adapted  to  the  production  of  applea, 
pears,  peachea,  plnms,  grapes,  and  other  small 
fruita.  The  central  and  lower  portions  of  the 
state  are  better  fitted  to  the  culture  of  cotton, 
corn,  and  rice.  Strawberries  are  abundant. 
The  English  walnut  and  Spanish  mavson  chest- 
nut bear  good  crops,  beginning  to  produce  six 
or  seven  years  after  planting.  On  the  sea  isl- 
ands grow  the  live  oak  and  palmetto.  In  1870 
the  state  contained  in  farms  8,010,689  acres 
of  improved  land,  6,448,861  of  woodland,  and 
8,660,890  of  other  unimproved  land.  The 
total  number  of  farms  was  61,889;  average 
size,  SSS  acres.  There  were  10,286  contun- 
ing  from  8  to  10  acres,  9,146  from  10  to  SO, 
18,415  from  20  to  50,  8,148  from  60  to  100, 
7,112  from  100  to  600,  466  from  600  to  1,000 
and  418  of  1,000  and  over.  The  cash  value  of 
farms  was  144,808,768 ;  of  farming  implements 
and  machinery,  $2,282,946;  totd  amount  of 
wages  paid  during  the  year,  including  value 
of  board,  t7,404,297;  total  (estimated)  value 
of  all  farm  productions,  including  betterments 
and  additions  to  stock,  $41,909,402;  orchard 
products,  $4T,  960 ;  produce  of  market  gardena, 
$127,469;  forest  producta,  $167,268;  home 
manufactures,  $819,191  ;  animals  alanght«red 
or  sold  for  slaughter,  $2,607,149 ;  value  of  live 
stock,  $12,448,610.  Therewere  44,106  horses, 
41,827  mules  and  oases,  S8,6S8  milch  cows, 
1Y,686  working  oxen,  182,925  other  cattle^ 
124,694  sheep,  and  895,999  swine.  The  pro- 
ductions were  317,700  bushels  of  spring  and 
486,910  of  winter  wheat,  86,165  of  rye,  7,614,- 
207  of  Indian  com,  618,593  of  oats,  4,762  of 
barley,  460,878  of  peas  and  beans,  88,262  of 
Irish  and  1,842,166  of  sweet  potatoes,  6,880 
of  clover  seed,  10,666  tons  of  hay,  SS4,50O 
bales  of  cotton,  82,804,826  lbs.  of  rice,  84,805 
of  tobacco,  1,461,980  of  butter,  194,258  of 
honey,  11,404  of  wax,  1,055  hogsheads  of  cane 
sugar,  18,179  gallons  of  wine,  241,816  of  milk 
sold,  486,882  of  cane  and  188,686  of  sorghum 
molasses.  The  production  of  cotton  in  1878 
-'4  amounted  to  488,194  bales  of  468  lbs.  each, 
including  6,T6S  bales  of  sea  island. — The  total 
number  of  manufacturing  establishments  in 
1870  was  1,684,  having  210  steam  engines  of 
4,687  horse  power,  and  700  water  wheels  of 
10,896  horse  power,  and  employing  8,141 
hands,  of  whom  7,099  were  males  above  16, 
678  females  above  16,  and  464  youth.  The 
capital inTest«d amounted to$6,400,418;  wage« 
paid  during  the  year,  $1,648,716  ;  value  of  ma- 
terials used,  $6,856,786  ;  of  products,  tS,868,- 
981.    The  leading  industries  were  as  follows : 
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The  namber  of  oottoQ  mills  in  1874  iru  18, 
h«riiig  1,2S8  looms  and  62,87S  spindles;  the 
MnooDt  ol  cotton  nted  during  the  jesr  was 
T.lH'Sae  lbs.  BonthOaroliQBfa&s  three  United 
States  ODstoms  districts,  indicated  in  the  fol- 
lowing statement  of  foreign  commerce  for  the 
jeai  andiog  Jnne  SO,  16T5,  witli  the  nnmber  of 
vessels  registered,  enrolled,  and  licensed: 
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The  ohief  article  of  export  is  cotton.  Darlnc 
the  fiscal  year  309,069  bales  were  ezportea 
from  Oharlestott,  valued  at  $17,930,603,  be- 
sides 6,867  bales  of  sea  island,  valned  at  $77Q,- 
84S.  The  shipments  of  cotton,  rice,  naval 
stores,  phosphstea,  and  lumber  to  porte  of  the 
United  States  constitute  an  eitensive  trade. 
The  amount  of  shipping  in  1676  was  as  (oUows : 
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The  state  had  204  m.  of  railroad  in  1846,  7C9  [  following  table  shows  the  rMlroadslTiugwhol- 
in  1856, 1,007  in  1666,  and  1,3S8  in  1876.    The  |  Ij  or  portly  within  the  state  i 
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The  Saatee  oanal,  23  m.  long,  connects  Oharlee- 
tOD,  throngh  Ocioper  river,  with  the  Santee. 
Ther«  are  also  several  short  canals,  having  an 
aggregate  length  of  abont  30  m.  At  ^e  ban- 
ning of  1876  there  were  12  national  banks  in 
operation,  with  a  capital  stock  of  |S, 136,000; 
cironlation,  $2,167,420;  circalation  per  capita, 
$>  07;  ratio  of  oinmlation  to  the  wealth  of 
the  state,  1  per  cent. ;  to  bank  capital,  69'1  per 
cent. — The  government  is  admiid^ered  under 


the  oonstitntioii  adopted  In  1868,  which  pro- 
vides that  slavery  shall  never  exist  in  the  state ; 
that  every  oitiMn  owes  paramount  ellenance 
to  the  United  States ;  that  the  state  shall  ever 
remain  a  member  of  the  Amerioan  Union ; 
no  property  qnaliBoation  shall  be  necessary  to 
eligibility  to  office ;  distinotions  on  aoconnt 
of  raoe  or  color  shall  be  prohibited,  and  all 
citizens  shall  enjoy  all  oommon  publio,  legal, 
and  poUtioal  privileges ;  no  debt  oontraoted  by 
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the  state  in  behalf  of  the  rebellion  shall  ever  be 
paid;  presidential  electors  shall  be  elected  bf 
the  people  ;  the  diBttnotion  between  actions  at 
law  and  gaits  in  equit;  is  abolished.  The  right 
of  suffrage  is  bestowed  upon  every  male  citi- 
len  of  the  United  8tat«a,  21  ;ears  old  and  up- 
ward, who  has  resided  in  the  Btste  one  year, 
and  in  the  county  where  lie  sh&U  offer  to  vote 
60  days  preceding  the  election.  Elections  are 
by  ballot,  and  a  plurality  only  of  the  votes 
cast  is  neoessary  to  a  choice.  Qualified  elec- 
tors, who  acknowledge  the  existence  of  the 
Supreme  Being,  are  entitled  to  bold  office, 
with  unimportant  eicepttona.  The  lefcialative 
power  is  vested  in  a  general  assembly,  con- 
Biating  of  a  senate  composed  of  one  member 
from  each  county  except  Charleston,  wbtoh 
elects  two  senators,  and  a  house  of  124  repre- 
sentadves  apportioned  among  the  ooanties  ac- 
cording to  population,  each  county  having  at 
least  one.  The  senators  hold  office  for  fonr 
years  and  the  representatives  for  two.  They 
reoeive  $S  a  day  during  the  ses^on,  and  20 
cents  a  mile  for  travel  to  and  from  the  aapital. 
The  sesaions  of  the  legislature  are  annnai,  be- 

¥'Dning  on  the  fourth  Tuesday  of  November. 
lie  state  election  is  held  on  the  third  'Wednes- 
day of  October  in  even  yesfs.  The  executive 
power  is  vested  in  a  governor  (annnai  salary 
|8,600  with  a  furnished  residence)  and  a  lien- 
tenant  governor  (|2,500),  o!  officio  president 
of  the  senate,  who  hold  omce  for  two  years;  a 
comptroller  general  (13,000),  treaBarer(t3,S00), 
secretary  of  state  (tS.OOOl  and  attorney  gen- 
eral ($3,000),  who  hold  o&ce  for  four  years ;  a 
superintendent  of  education  (t2,GO0),  and  an 
adjutant  and  inspector  general  (t2,G00).  These 
officers  are  elected  by  the  people.  The  gover- 
nor and  lieutenant  governor  innst  have  been 
two  years  resident  in  the  state.  The  gover- 
nor'a  veto  may  be  overcome  by  a  two-thirds 
vote  of  the  legiBlature.  The  judicial  power  is 
vested  in  a  supreme  court,  circuit  courte  (each 
of  which  Ib  subdivided  into  a  conrt  of  com- 
mon pleas  with  civil  juriBdiction,  and  a  court 
of  general  sessions  with  orimioal  jurisdiction), 
probate  conrta,  and  oonrtB  of  justices  of  the 
peace.  The  supreme  court  oonaistB  of  a 
chief  and  two  associate  justices,  elected  by 
Joint  vote  of  the  two  houses  of  the  legialatnre 
for  aix  years.  The  chief  justice  receives  au 
annual  salary  of  |4,000,  and  the  associates 
f8,600  each.  The  state  is  divided  into  eight 
oircnits,  for  each  of  which  a  jndge  ia  elected 
by  joint  vote  of  the  legislature  for  four  yeare; 
eact  receives  a  salary  of  (8,600  a  year.  The 
supreme  court  bns  in  general  appellate  juria- 
diotion  only.  The  courte  of  common  pleas 
have  exclusive  jurisdiction  in  matters  of  di- 
vorce, exdumvo  original  jurisdiction  in  civil 
oases  not  oognizahle  by  juBtices  of  the  peace, 
and  appellate  jnrisdiction  in  cases  provided 
for  by  law.  The  oonrts  of  seBsions  have  ex- 
clusive jurisdiction  in  criminal  oases  not  other- 
wise provided  for  by  Jaw.  A  judge  of  probate 
ia  elected  for  eaoh  county  by  the  people  for 


two  years.  Trial  iuBtloefl  appointed  by  the 
governor  have  jnrisdictton  of  civil  eases  where 
the  amount  involved  does  not  exceed  $100,  aud 
of  criminal  proceedings  for  minor  offences.  A 
homestead  not  exceeding  $1,000  in  value  is 
exempt  from  sale  under  execution,  to  every 
head  of  a  family.  A  poll  tax  not  exceeding  $1 
may  be  levied  for  school  purposes.  Provision 
is  made  for  taking  decennial  censases,  beginning 
in  18TG.  The  property  of  a  married  woman  is 
not  liable  for  the  debta  of  her  husband,  and 
she  may  deal  with  it  in  all  respects  as  if  un- 
married. Before  the  adoption  of  the  present 
conatitutioD,  divorce  waa  unknown  in  the  state. 
Divorces  ore  now  granted  for  adultery  or  de- 
sertion for  two  years;  and  the  one  deaerting 
may  obtain  a  divorce  if  the  desertion  is  justi- 
fied by  cruel  treatment,  or  by  neglect  of  the 
buBhand  to  provide  maintenance.  The  death 
penalty  is  abolished,  except  in  cases  of  wilful 
marder.  Arson  and  rape  are  puniahable  by 
imprisonment  for  life  or  for  a  period  not  letv 
than  10  years;  the  penalty  of  maoalan^ter 
and  of  burglary  is  imprisonment  tor  a  period 
not  eiceediog  80  years.  The  legal  rote  of  in- 
terest, in  the  abBence  of  agreement,  is  7  per 
cent.,  but  any  rate  may  be  contracted  for.  A 
convention  to  revise  the  couBtitution  may  be 
called  by  vote  of  the  people,  the  question  bsv- 
ing  been  snbmitted  to  them  by  a  two-thirdi 
vote  of  each  house  of  the  le^elature.  Bped£c 
amendments  moat  be  proposed  by  two  thirds 
of  each  houae,  voted  for  by  a  majority  of  the 
people  at  the  next  general  election,  and  after- 
ward ratified  by  a  two-thirda  vote  of  each 
house  of  the  next  general  assembly.  The  state 
has  two  senators  and  five  repreaentetives  in 
congress,  and  is  therefore  entitled  to  seven 
votes  in  the  electoral  college. — The  atete  debt 
on  Nov.  1,  1874,  was  reported  at  $17,017,661, 
including  $9,640, 7S0  bonded  debt,  $2,679,263 
floating  debt,  and  $4,707,608  contingent  liabili- 
ties. Not  included  in  this  statement  are  boode 
to  the  amount  of  $A,SS6,000  issned  under  the 
act  of  Uarch  28,  18flS,  for  the  conversion  of 
state  securities,  which  have  been  declared  by 
the  legislature  to  have  been  issued  without  au- 
thority, and  to  be  therefore  null  and  void ;  but 
the  statement  includes  interest  on  these  bonds, 
amounting  to  $894,760,  which  it  is  asserted  ia 
illegal  and  should  be  deducted  from  the  atete'g 
liabilities.  The  bonded  debt  falls  doe  at  differ- 
ent dates  between  1677  uid  189S;  tberateof 
interest  on  most  of  it  is  6  per  cent  The  float- 
ing debt  conaista  of  nnpaid  appropriations  and 
over-due  interest.  The  contingent  liabilitiea 
were  created  by  the  indorsement  by  the  state 
of  the  following  railroad  bonds,  the  state  being 
secured  by  mortgages  on  the  roada : 
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The  reotipla  from  aU  •onrces  during  the  jear 
ending  Oct  81, 1ST4,  amounted  to  (1,712,268, 
and  the  expenditores  to  |1,Q99,232.  The  ae- 
soBsed  valuation  of  taxable  propert;  in  1874 
waa  |UI,e24,B69,  yiz.:  real  estate,  t87,TB4,- 
S05;  psraonalpropert;,  $43,B44,0T0;  railroad 
property,  $9,836,577.  The  total  valuation  in 
1873  waa  tl78,»56,602.  The  rate  of  the  tax 
loTj  for  atate  purposes  in  1674  waa  lOjfl  mills. 
— The  conatitation  of  1868  provides  for  a  uni' 
form  ayatem  of  free  common  sohoola  to  he  sup- 
ported by  a  tax  on  property  and  polla,  and  for 
th«  establiahment  of  a  state  normal  school,  a 
atate  reform  school,  a  state  university,  and  ed- 
acationel  institutiooa  for  the  deaf  and  dumb 
and  the  btiad.  It  also  declarea  that  all  public 
•obools,  ooUegas,  and  oniversities,  supported 
wholly  or  partly  by  the  public  funds,  shall 
be  free  to  ^1  the  children  of  the  state  without 
legard  to  color ;  bnt  separate  schools  are  gener- 
ally provided.  Provision  was  made  for  the 
oompulsory  attendance  upon  public  or  private 
schools  of  all  children  between  the  ages  of  S 
and  16  years,  but  no  law  for  this  purpose  has 
jet  (1S76)  been  passed  by  the  legislature.  The 
Btata  superintendent,  who  is  elected  by  the 
people  for  four  years,  has  general  sapervision 
of  the  public  schools.  The  state  board  of  edu- 
cation consists  of  the  superintendent  and  the 
■everal  county  school  commissioners.  There 
■re  33  of  the  latter  ofBcers  (one  in  each  county), 
dected  for  two  years  by  the  people,  at  an  an- 
nual salary  of  $1,000,  eioept  in  Oharleston 
oonnty,  where  the  salary  ia  $1,200.  Each 
oonnty  has  a  board  of  school  examiners,  com- 
posed of  the  commissioner  and  two  members 
appointed  by  him;  their  chief  duties  are  the 
examinatioii  of  teschera  and  the  appointment  of 
diatriot  tmatees.  There  are  no  graded  schools 
except  in  Oharleston.  The  sonroes  of  school 
rerenne  are:  I,  state  school  tax;  2,  poll  tax; 
S,  district  taxes.  The  common  school  statis- 
tics for  18T3-'4  were  aa  follows: 
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^le  state  somud  sohool  was  opened  in  Oolum- 
tria  in  September,  1874,  with  two  inatmotora 
and  83  etedents.     The  course  of  study  oo- 


cnpies  two  years.  In  1874  there  were  ten 
teachers'  institutes  held  in  eight  counties.  The 
university  of  South  Carolina,  in  Columbia,  has 
preparatory,  academical,  law,  and  medical  de- 
partments, which  are  open  to  white  and  col- 
ored pupils.  Id  1874-'S  there  were  166  atn- 
dents,  viz. :  IT  in  the  law,  4  in  the  medical, 
and  70  in  the  prepai'atory  sohool,  64  In  the 
academical  departaient,  and  2  in  a  special 
course.  State  acholarships  were  established 
in  the  university  in  1874,  and  $6,400  appro- 

Sriated  for  that  purpose.  In  1874-'5  57  stu- 
enta  were  holding  state  scholarships.  The 
state  appropriations  for  the  university  during 
the  year  ending  Oct.  81,  1874,  amounted  to 
$41,7B0.  The  library  of  the  university  in 
1876  had  80,000  volumes.  Claflin  university, 
at  Orangeburg,  was  opened  is  1B70  for  Uie 
education  of  colored  persons  of  both  sexes. 
In  1672  the  state  college  of  agricnltore  and  the 
mechanic  arte  was  established  in  conneotiott 
with  this  institution,  which  was  then  named 
"  Claflin  University  and  South  Carolina  Agri- 
cultural College  and  Meahanical  Institute."  The 
departments  whioh  have  been  organized  are : 
1,  common  Sngliah;  2,  classical  preparatory 
and  higher  English;  8,  agricultural  and  scien- 
tific. In  18T4-'6  there  were  G  instructors  and 
188  stadents,  including  66  pnrauing  acientiflo, 
agricultural,  and  military  studies.  Furman 
university  (Baptist),  opened  in  1851  at  Green- 
ville, in  1874-'6  had  6  professors  and  56  stu- 
dents in  the  collegiate  department.  The  in- 
stitntion  has  an  endowment  of  $200,000,  con- 
tributed by  the  Baptists  of  South  Carolina; 
and  for  ten  years  from  Jan.  1,  1676,  tuition  ia 
to  be  free.  Newberry  college  (Lntheran),  at 
Walhalla,  Oconee  co.,  opened  in  18G6,  in  1874 
^'6  bad  9  instractors  and  101  pupila,  including 
70  in  the  preparatory  department.  WoSora 
college  (Methodist  Episcopal  church.  South), 
opened  in  1863,  ia  at  Spartanbarg  Oourt 
Honae;  it  has  collegiate  and  preparatory  de- 
partments, and  in  1874-'6  there  were  7  tn- 
stmotors.  The  principal  institudons  for  the 
higher  instruction  of  women  are  Oolnmhia 
female  college  in  Columbia,  which  in  1874-'6 
had  7  teachers  and  B7  students;  Due  West 
female  college,  at  Ihie  West,  Abbeville  co., 
withe  teachers  and  118  pupils;  the  Oreenville 
Baptist  female  college,  at  Greenville,  with  10 
teachers  and  llTpQpils;  and  the  WiUiamatOU 
female  college,  at  Williamston,  with  8  instruc- 
tors and  lis  pupils.  The  Southern  Baptist 
theological  seminary  at  Greenville,  estabtiahed 
in  1866,  in  1874-'6  had  6  professors  and  M 
stadents.  The  theological  seminary  of  the 
general  assembly  of  the  Preebyterlan  chorch 
in  the  United  States  waa  opened  at  Lexington, 
Oa.,  in  1829,  and  was  removed  to  Columbia, 
ita  present  seat,  in  1880.  It  has  a  library  of 
about  19,000  volumes,  and  endowments,  not 
including  buUdings  and  library,  amounting  to 
$184,000.  In  1878-'4  there  were  6  instructors 
and  67  students.  The  medical  college  of  the 
state  of  Sonth  Oarolina,  in  Charleston,  was 
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opened  in  1683,  ttwl  In  187B  had  8  inatrnctors 
and  SO  atadenta. — The  state  uuititution  for  the 
edaoation  of  the  deaf,  dumb,  and  blind  is  at 
Cedar  Springa  in  Spartanburg  co. ;  but  it  is 
sow  (18TS)  suspended.  The  state  orphan  asy- 
lum, in  ColumbiB,  hod  in  1BT4  an  average  of 
80  inmates,  of  whom  38  were  girls.  The  legis- 
lature appropriated  (2G,000  for  this  iustitn- 
tion  in  1874;  the  ezpenditurea  amounted  to 
$18,600.  The  state  lunatic  aaylnm,  in  Colnm- 
bia,  opened  in  1828,  had  an  average  of  B12 
patients  doring  the  year  ending  Oct.  81,  1874, 
and  Ell  at  the  end  of  the  year.  The  average 
annual  cost  of  maintenance  is  tS^O  for  each 
patient ;  tSS,000  was  appropriated  for  it  in 
1874,  and  the  eipenditares  were  971,590.  The 
state  penitentiary,  in  Oolnmbia,  had  in  1874 
an  average  of  2G0  prisonera,  who  were  chief- 
ly employed  upon  public  buildings  on  aooonnt 
of  the  state;  uieir  eamings  amounted  to  |23,- 
774.  The  expenses  of  the  institution  were 
$69,838;  the  sUte  appropriation  was  $60,000. 
KeligioQS  exercises  are  held  on  Sunday.  There 
is  a  day  school  for  all  convicts,  and  a  reforma- 
tory school  forthoseunder  18  years  of  age,  who 
are  kept  separate  from  tbe  other  convicts. — 
The  total  unmher  of  libraries  reported  by  the 
census  of  1870  was  1,663,  containing  G4S, 244 
volumes.  Of  these,  622  with  897,020  volumes 
were  private,  and  741  with  149,224  volnmes 
other  than  private ;  among  the  latter  were  one 
state  library,  with  3,700  volomea;  3  conrt  and 
law,  6,824 ;  4  school,  college,  &c.,  20,800 ;  647 
Sunday  school,  93,200;  84  church,  25,100; 
and  2  circulating,  1,100.  The  total  number 
of  newspapers  and  periodicals  was  S5,  having 
an  aggregate  circulation  of  80,900  and  issuing 
anniudty  6,901,400  copies.  Of  these,  6  were 
daily,  with  an  aggregate  otrcalation  of  16,100; 

4  tri-weekly,  droulation  9,600;  42  weekly, 
44,000;  8  monthly,  10,000;  and  1  quarterly, 
1,200,    In  1876  there  were  reported  7  dwly, 

5  tri-weekly,  8  semi-weekly,  62  weekly,  1  bi- 
weekly, 2  semi-monthly,  4  monthly,  and  2 
(Quarterly ;  total,  84.  The  total  number  of  re- 
li^ous  organizations  in  1870  was  1,4&7,  hav- 
ing 1,808  edifices,  with  491,426  sittings  and 
property  valued  at  $3,276,882.  The  denomi- 
nations were  represented  as  foUows : 
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— The  first  attempt  to  colonize  the  territory 
now  comprised  in  South  Carolina  was  made 
by  Jean  Ribanlt,  a  Frenchman.  (See  Bi- 
BATTLT.)  The  province  of  Carolina  was  created 
by  Charles  II.  in  1663.  (See  Koarn  Cakiu- 
VA..)  The  first  permanent  settlement  in  South 
Carolina  was  made  on  the  banks  of  the  Ash- 
ley river  in  1670  by  English  colonists,  who  re- 
moved in  1680  to  the  present  site  of  Charles- 
ton. Under  the  name  of  Oarolina,  botix  die 
present  states  of  North  and  Booth  Carolina 
were  held  as  a  proprietary  government,  nomi- 
nally under  the  celebrated  model  constitution 
prepared  by  John  Locke,  till  July,  1729,  when 
the  king  bought  out  the  proprietora,  and 
formed  uie  Carolinas  into  two  royal  colonies. 
In  168S  a  large  number  of  French  Huguenots 
settled  in  South  Carolina,  and  snbseqnently 
there  were  considerable  settlements  of  Swiss, 
Irish,  and  German  emigrants.  The  colony  at 
various  times  suffered  severely  from  Indian 
depredations,  and  with  Geor^a  was  engaged 
under  Oglethorpe  in  a  contest  with  the  Spui- 
ish  settlements  in  Florida.  South  Carolina 
was  the  scene  of  severe  warfare  during  the 
revolutionary  strnggle,  holly  contested  b«t- 
ties  being  fought  at  Fort  Uoultrie,  Charleston, 
Camden,  king's  Monntain,  Cowpens,  Entaw 
Springs,  &0.  The  British  held  the  coantryfor 
the  greater  part  of  the  years  1780  and  1761. 
The  battle  of  Eutaw  Springs,  September,  1781, 
between  Gen.  Greene  and  Col.  Stuart,  in  which 
both  sides  claimed  the  victory,  wot  the  list 
engagement  of  any  importance  during  tbe  rev- 
olution. A  state  constitution  was  first  adopt- 
ed on  March  26,  1776;  the  constitution  of  the 
United  States  was  ratified  by  South  Carolina 
on  May  23,  1788.  Immediately  ofter  tbe  pTe»- 
identi^  election  of  1882,  a  convention  of  tbe 
people  of  South  Oarolina  was  called  to  meet  st 
Columbia,  to  take  action  on  the  high  tariff  of 
182B  and  1882.  The  convention  met  on  Nov. 
19,  unanimously  adopted  the  "  nnllifioation  or- 
dinance," whidi  pronounced  the  tariff  "null, 
void,  and  no  taw,  nor  binding  on  this  state, 
its  officers  and  citizens,"  and  prohibited  tbe 

Eayment  of  duties  on  imports  imposed  by  that 
iw  within  the  state  ^ter  Feb.  1  ensuing. 
The  ordinance  contemplated  an  act  of  the 
legialature  nullifying  the  tariff,  and  declared 
that  no  appeal  should  be  made  to  the  supreme 
court  of  the  United  States  against  the  validity 
of  such  act.    It  was  also  dedared  that  should 


the  foreign  commerce  of  the  state,  tbe  peo- 
ple of  South  Oarolina  would  "hold  them- 
selves absolved  from  all  further  obligation  to 
maintain  or  preserve  their  political  oonneo- 
tion  with  the  people  of  the  other  states." 
This  action  was  approved  by  tbe  governor, 
Robert  Y.  Hayne,  in  his  message  to  the  legis- 
lature, and  messurea  were  adopted  by  tbat 
body  to  give  practical  effect  to  tne  ordinance. 
In  view  of  the  threatened  eme^ency,  Presi- 
dent Jackson  ordered  Oen.  Soott  to  Gharles- 
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ton  for  the  pnrpose  of  "  ■uperintending  the 
Mfe^  of  the  portB  of  the  United  States  in 
that  Ticiiutj,"  snd  aoaa  after  the  meeting  of 
oongrest  in  December  Imued  a  proclamation 
in  which  he  held  that  aullification  was  treason 
and  should  be  puniahed  as  snoh.  Dnring  the 
session  ot  this  congress  the  compromise  tariff 
was  passed,  which  being  sooepUble  to  South 
OaroUna,  the  coarse  threatened  hj  that  state 
was  not  pnraaed.  In  April,  1B60,  the  South 
Carolina  aetegates  to  the  national  demooratio 
convention  in  session  at  Oharleston  withdrew 
from  that  bodj  becaose  the  convention  did  not 
expreaalj  denj  in  ita  platform  "  the  power 
eitlier  of  the  federal  government,  or  its  agent, 
the  territorial  government,  to  abolish  or  lepa- 
lata  against  property  in  siares  by  either  direct 
or  indirect  legislation."  Sonth  Carolina  was 
tiie  first  of  the  aonthem  states  to  institute 
active  measures  for  withdrawing  from  the 
Union  on  the  election  of  Mr.  Lincoln,  and  the 
first  to  pass  an  ordinance  of  seoession.  On 
Nov,  7,  1890,  an  act  was  passed  by  the  legisla- 
ture calling  a  state  convention.  On  the  same 
day  the  United  States  officials  in  Oharleston 
reaigned,  and  on  the  10th  the  Booth  Carolina 
■enators  withdrew  from  the  United  States  sen- 
ate. An  election  of  delegates  having  been  held 
on  Deo.  6,  the  convention  assembled  in  Charles- 
ton on  the  18th,  end  passed  the  ordinance  of 
•eceadon  on  the  20th  without  a  dissenting 
vote.  Commissioners  were  appointed  to  go  to 
Washington  te  treat  with  President  Buchanan 
(Or  the  possession  of  federal  property  within 
the  limits  of  Soath  Carolina,  wnile  others  were 
sent  to  the  slaveholding  states  to  invite  their 
cooperation  in  the  formation  of  a  southern 
confederacy.  On  the  24th  the  representatives 
in  oongress  withdrew  from  that  body,  and  on 
the  same  day  Gov.  I^ckens  proclaimed  the 
diaolntion  of  the  union  between  Soath  Caro- 
lina and  the  other  sUtds.  On  the  STth  Fort 
ICooltrie  and  Goatie  Hnckney  were  seized 
by  the  atat«.  The  bombardment  and  cap- 
ture of  Fort  Sumter,  April  13,  18,  by  Gen. 
Beaoregard  (see  Suvter,  Fokt),  was  the  be- 
ginning of  open  hostilities,  and  caused  great 
excitement  throughont  the  country.  The  ports 
of  the  seceded  states  were  declared  blockaded 
by  President  Lincoln  on  April  16.  Hilton 
Head  and  Bay  Point  were  captured  on  Nov. 
7  by  an  expedition  under  Admlrd  Du  Pont 
ud  Gen.  T.  W.  Sherman.  On  April  7,  186S, 
Admiral  Da  Pont  made  an  unsuooessfal  at- 
tempt to  reduce  the  defences  of  Charleston 
harbor,  losing  one  of  his  vessels  in  the  engage- 
ment. A  laud  attaok  was  made  in  July  by 
Gen.  Q.  A.  Oilfanore,  who  took  poaseemon  of 
Uorris  island,  but  was  repnlBed  witbgreat  loss 
in  an  asaanlt  upon  Fort  Wagner.  That  work 
was  rednced  by  bombardment,  Sept.  7,  and 
shells  were  thrown  into  the  city  itself.  In  the 
latter  part  of  January,  ISeS,  Oen.  W.  T.  Sher- 
man's army  began  its  marob  from  Savannah 
throngb  Soath  Carolina,  baving  Goldsboro, 
K.  0.,  u  an  objective  point,  and  Uveateoing 


Oharleston  and  Angnata  at  the  same  time. 
Columbia  was  anrrendered  on  Feb.  17,  and 
Charleston  and  all  its  defences  were  evacuated 
on  the  same  day.  (See  Ohablsston,  and  Cocmf  • 
Bu.)  Gen.  Sherman,  resuming  his  march  from 
Columbia,  and  destroying  railroads,  bridges, 
&0.,  reaclied  Gberaw  on  the  Great  Pedee,  March 
8,  whence  he  moved  to  Fayetteville,  N.  0.  B. 
F.  Perry  was  appointed  provision^  governor 
of  South  Carolina,  June  SO,  1886.  On  Sept.  4 
delegates  were  chosen  to  a  oonvention,  wnich 
assembled  in  Columbia,  Sept.  IS,  repealed  the 
ordinance  of  seceasion,  and  declared  alavery 
abolished.  James  L.  Orr  was  chosen  governor 
at  a  general  election  betd  on  Oct  18.  At  the 
same  time  a  legialatnre  was  elected,  irhich  met 
before  the  close  of  the  month.  Gov.  Orr  as- 
anmed  the  dnties  of  hia  office  on  Nov.  29,  but 
it  was  not  till  Deo.  25  that  the  provisional 
governor  was  relieved  and  the  authority  in  the 
state  restored  to  the  officers  elected  by  the 
people.  This  government  continned  in  force 
until  supplanted  by  the  military  government 
provided  by  congress  in  March,  18S7,  when 
Gen.  Sickles  was  appointed  to  the  oommand  of 
the  second  raiUtary  district,  embraoiug  North 
and  South  Oaroliua.  He  was  snooeeded  In  the 
beginning  of  September  by  Gen.  Canby,  A 
registration  of  voters  was  now  held,  prelim- 
inary to  an  election  to  ascertain  the  will  of 
the  people  in  reference  to  calling  a  atate  con- 
vention to  frame  a  constitution  and  civil  gov- 
ernment, and  78,662  colored  and  46,846  wliite 
voters  were  registered.  At  the  election,  held 
on  Nov.  19  and  90,  88,876  colored  and  130 
white  persons  voted  fur  a  convention,  and 
2,081  whites  against  it.  Of  the  delegates 
chosen,  94  were  white  and  S8  colored.  The 
oonvention  assembled  on  Jan.  14,  18B8,  and 
adopted  a  conatitntion,  which  was  ratified  by 
the  people,  April  14,  15,  and  16,  by  a  vote  of 
70,758  to  S7,S88.  At  the  same  time  state 
officers,  members  of  the  legislature  (of  whom 
72  were  white  and  85  colored),  and  representa- 
tivea  to  congress  were  chosen.  The  legialatnre 
assembled  on  July  6,  and  on  the  Sth  Gov.  Scott 
was  inaugurated.  The  state  became  entitled 
to  representation  in  congress  by  the  ratifica- 
tion (108  to  10)  of  the  fourteenth  amend- 
ment to  the  federal  constitution,  and  recon- 
struction was  practically  completed  by  the 
withdrawal  of  the  militery  authorities  on  the 
ISth.  The  fifteenth  amendment  to  the  fed- 
eral conatitution  was  ratified  by  the  legisla- 
ture on  March  11,  1859,  by  a  vote  of  18  to 
1  in  the  senate  and  BB  to  8  in  the  house. 
At  the  presidential  election  in  186B,  52,910 
votes  were  cast  for  Grant  (republican)  and 
45,237  for  Seymonr  (democrat).  Thia  was 
the  first  time  in  the  history  of  the  state  that 
the  people  had  voted  for  president  and  vice 

E resident ;  previously  the  presidential  electors 
ad  been  ODoeen  by  the  legislature.  During 
1868  and  subsequently  diaorders  alleged  to 
have  been  committed  by  masked  ontlaws  called 
"En-Unx"  were  reported  in  this  state,  eepe- 
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foaUj  in  the  N.  W.  conaties.  lo  the  latter  put 
of  1871  and  tbe  b^inntDg  of  1S72  nnnerom 
uresta  were  made  under  ui  act  of  congreea  for 
the  spppreasion  of  these  ontragea,  and  many 
pereooa  were  convicted  in  the  United  8tat«a 
oourta  and  pnniabed.    (See  Hnpplement.) 

MMrnKVIT,  Jmui,  an  Engh^  religiooB  en- 
thoaiaat,  born  &t  GittishHin,  DeTonahire,  about 
1760,  died  in  London,  Deo.  27,  1914.  Until 
nearly  40  yeara  of  age  she  was  a  domestio 
servant,  and  for  some  jeaxa  wu  a  member 
of  the  eatabUsbed  chnrch,  bnt  ahortly  before 
promolgating  her  peculiar  notion*  she  anited 
with  the  Woaleyans.  In  1792  she  began  to  at- 
tract attention  bj  claiming  Bnpomatnral  pow- 
ers and  narrating  remarkable  revelations  made 
to  ber  in  dreams.  She  published  prophecies 
and  warnings  in  extravagant  prose  and  rade 
doggerel,  challenged  the  olerg^  to  inTeEtig&- 
tion  and  discussion,  and  labored  with  so  mnch 
energy  and  zeal  that  her  seet  at  the  time  of 
her  death  was  estimated  at  100,000  persons. 
When  opward  of  60  years  old  she  announced 
that  she  was  pregnant  and  wonld  give  birth 
to  a  second  Shtloh.  Shortly  before  ber  deatb 
she  expressed  the  conviction  that  "if  she  waa 
deceived,  she  had  at  all  events  been  misled  by 
some  spirit,  good  or  eviL"  A  poit  raertem  ex- 
amination disclosed  the  fact  that  dropsy  was 
mistaken  by  her  for  pregnancy.  Before  her 
death  a  oommnnication,  smd  to  be  from  her, 
directed  her  followers  to  hold  no  more  meet- 
ings until  after  the  birth  of  Shiloh.  Little  was 
heard  of  the  sect  till  1826,  when  a  man  named 
Twort  professed  to  be  the  Shiloh  promised. 
One  George  Tnrner  made  a  like  claim.  In 
the  oensos  of  18S1  there  were  reported  in 
England  foor  congregations  of  her  followers. 
John  Wroe  became  tneir  leader  in  182S,  and 
In  1S67  opened  a  mansion  at  Wenthorp  for  a 
oommnnity  of  SonthcottianB. 

HOirraEKN,  IfesMS,  a  British  dramatist,  bom 
at  Oimaotown,  Ireland,  about  1660,  died  in 
Westminster,  Hay  26,  1746.  After  ^>ending 
two  years  at  Trinity  college,  Dublin,  he  en- 
t«red  in  1678  tbe  Middle  Temple,  London,  but 
soon  gave  np  the  law  for  literatnre.  Of  the 
ten  pUys  which  he  wrote,  the  best  known  are 
"  Isabella,  or  tbe  Fatal  Uarriaee,"  in  which 
Mrs.  Siddons  won  her  first  lanrus,  and  "  Oro- 
nooko,"  in  which  he  denounced  slavery  and 
tbe  slave  trade.  A  complete  edition  of  his 
works  appeared  in  1774  (8  vols,  12mo), 

BOimuatMWOOD.    see  Abtzmisia. 

HVIUKI.  I.  Bstcrt,  an  English  author,  bom 
in  Bristol,  Aug.  12,  1774,  died  at  Greta  hall, 
near  Keswick,  March  91,  184S.  In  bis  14th 
year  he  was  placed  at  Westminster  school,  tbe 
expenses  being  borne  by  amatemainncle.  For 
publishing  in  "  The  Flagellant,"  a  periodical 
started  by  him  and  his  associates,  a  satirical 
article  on  corporal  punishment,  he  was  ex- 
pelled inl7a2.  He  ent«red  Balliol  oollege,  Ox- 
ford, in  January,  1793,  accepted  vith  enthn- 
aiasm  the  liberal  ideas  to  which  tbe  French 
revolatacHi  bod  given  onrrenoy,  and  began  his 
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career  of  unparalleled  indnatry  aa  a  man  of 
lett«rs.  He  wrote  in  1708  the  dramatic  poem 
of  "Wat  Tyler,"  first  pnblisbed  surreptitioaBly 
in  1817,  which  was  aaaaited  in  tbe  honae  of 
commons  as  seditious.  With  Coleridge  and 
Lovell  be  formed  tbe  abortive  plan  of  a  ponti- 
aooracy,  or  perfect  society,  on  the  boiikB  of  the 
Susquehanna.  He  left  the  university  in  17M, 
published  in  oonnection  with  Lovell  a  volums 
of  "Poems"  (1794),  and  received  from  Cottle 
60  guineas  for  his  "Joan  of  Are"  (1796),  an 
epic  poem,  which  waa  favorably  received.  In 
17B6-'G  he  spent  six  montba  with  his  uncle  In 
the  Peninsula,  and  pnblished  "Letters  written 
during  a  Short  Kesidenoe  in  Spain  and  Porto- 
gal  "  (1797).  In  1797  be  went  to  London  to 
study  Jaw,  but  soon  took  lodgings  for  moat 
of  the  time  in  the  country,  and  continned  his 
literary  pursuits.  He  was  the  editor  and  prin- 
cipal writer  of  the  "  Annnal  Anthology  "  for 
1799  and  1600.  His  health  fwling,  he  again 
visited  Portugal  in  1800,  and  collected  mate- 
rials for  a  history  of  that  country.  For  his 
second  epio  poem,  "Thalaba,  the  Destroyer" 
(S  vols.  12mo,  1801),  be  received  100  guineas. 
The  poet  of  secretary  to  tbe  chancellor  of  the 
exchequer  for  Ireland  was  offered  to  him  witti 
a  salary  of  £860,  but  he  soon  resigned  what 
he  termed  "  a  foolish  office  and  a  good  salary." 
In  1804  be  settled  at  Greta,  near  Keswick, 
where  Ooleridge  was  living,  and  about  14  m. 
from  Wordsworth  at  Grasmere.  From  this 
time  he  appears  in  bis  writinga  ss  an  nncotu- 

Siromising  monarchist  and  churchman,  and  Ma 
Ife  was  marked  by  untiring  and  cheerful  labor, 
and  by  repeated  acts  of  generosity.  He  re- 
ceived as  permanent  inmates  of  bis  house  tbe 
wives  of  Lovell  and  Coleridge,  sisters  of  hie 
own  wife,  assisted  in  editing  tbe  works  of 
Ohatterton  for  tbe  benefit  of  the  sister  of  that 
poet,  and  extended  liis  kindness  t«  several 
unfortunate  poets,  among  whom  was  Henry 
Kirke  White,  whose  "Remains"  he  edited 
with  a  biography.  He  visited  and  formed  a 
life-long  intimacy  with  Sir  Walter  Scott  in 
1805 ;  became  an  occasional  contributor  to 
the  "Qnarterly  Review;"  received  in  180?  a 
pension  of  £160 ;  undertook  in  1809  the  his- 
torical department  of  the  "  Edinburgh  An- 
nual Register;"  was  appointed  poet  laureate 
in  1818;  received  the  degree  of  LL.  D.  from 
the  university  of  Oxford  in  18S1 ;  visited  Hol- 
land in  1826,  and  remained  three  weeks  at 
Leyden  in  the  house  of  Bilderdijk ;  declined 
the  offer  of  a  baronetcy  in  1886,  but  accepted 
an  addition  of  £800  to  his  pension ;  and  made 
a  tour  in  Normandy  and  Brittany  in  1887. 
His  intense  and  protracted  activity  had  now 
resnlted  in  mental  prostration;  his  memory 
failed,  and  his  reot^itjou  of  time  and  place 
gave  way,  and  during  the  last  year  there  waa 
an  utter  extinction  of  his  faculties.  He  left 
at  his  death  one  of  the  moat  remarkable  pri- 
vate libraries  in  England,  which  was  sold  by 
auction  in  London.— There  is  scarcely  a  de- 
partment of  literature  in  whioh  Sonthey  did 
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aot  engage.  Bia  three  beat  poems  &re  "Tha- 
UtoiL,  the  DeBtTOTer"  (1801),  bd  Arabian  tale, 
"TbftOnrse  of  Kehama"  (1810),  fonnded  upon 
ttbles  ot  th«  Hindoo  mjibologj;  and  "Bod- 
orick,  the  Last  of  the  Goths"  (1814),  the  aab- 
jftct  of  which  is  the  fall  of  the  Oothie  domin- 
loa  mSpaJii.  "  Madoc,"  one  of  hu  longer 
poemB,  is  founded  on  traditioDS  of  Welsh  voy- 
ages to  America.  His  prinoipal  prose  works, 
bMides  his  translations  of  "  Amadis  de  Gsnl " 
and  the  "  Ohronicle  of  the  Oid  "  from  the  Span- 
iab,  and  of  "  Falmerin  of  England "  from  the 
Portngaese,  are:  "Historr  of  Braril"  (8  toIs. 
«o,  ]810-'19);  "Life  of  Nelson"  (2  vols.  8to, 
1818) ;  "  Life  of  John  Wesley  "  (2  vols.,  1820) ; 
"  Hiatory  of  the  Peninsular  War"  (8  vols.  4to, 
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the  Progress  (ud  Prospects  of  Society  "  (2  toIs., 
1829);  " life  of  John  Bunysn"  (1830);  "Es- 
says, Moral  and  Political "  (2  7oU.,  18S2) ;  and 
"Th»  Doctor"  (T  vols.,  1834-'T;  best  ed.,  1 
ToL,  London,  1866).  His  canons  emdition  ie 
happiIysbowninthelBBt,andalaoiahiB  "Oom- 
monplace  Book,"  of  whioh  fonr  Tolamea  were 
edited  after  bis  death  by  his  son-in-law,  the 
B«T-  J.  W.  Warter.  Sonthey  collected  his  poet- 
ical works  (10  ToU.,  1S8T-'S),  and  Mr.  Warter 
has  published  fonrTolomea  of  his  "Letters" 
(1836).  His  life  was  written  by  hia  son,  the 
K«T.  C.  0.  Bontbey,  in  which  js  interwoven 
hia  oorrespondenoe  with  many  distinguished 
men  of  his  time  (6  vols.,  ISIQ-'SO).  IL  Can- 
■■>  iiM  BmlM,  second  wife  r>t  the  preceding, 
bom  at  Bnokland,  Hampshire,  Dec.  6,  1T8T, 
died  Jaly  £0,  1864.  She  was  the  only  child 
of  O^t.  Oharles  Bowles,  a  retired  offioer.  She 
published  "  Ellen  Fita- Arthur,"  a  poom  (1820) ; 
••  The  Widow's  Tale,  and  other  Poems  "  (1822) ; 
"  Solitary  Hours,  Prose  and  Verse"  (18S6) ;  and 
"Chapters  on  Ohnrohyards"  (2  vols.,  1829). 
In  I88S  she  married  Robert  Southey,  between 
irhoin  and  herself  a  long  friendship  had  existed. 
They  had  planned  to  write  many  works  to- 
gether ;  but  only  two  or  three  fragmentary 
TOlnmes  appaared  as  their  joint  prodnction. 

80BTB  BEi  8CBESE  (often  called  the  South 
sea  babble),  a  finandaJ  delusion  of  the  early 
Wtttof  thelSlboentnry.  lulTll  Eobert  Har- 
ley,  earl  of  Oxford,  then  lord  treasurer,  pro- 
posed to  f  and  a  Soating  debt  of  about  £10,000,- 
000,  the  interest,  about  £600,000,  to  be  seQnred 
by  rendering  permanent  the  duties  upon  wines, 
tobacco,  wrought  silks,  &o.  Purchasers  of  this 
fond  were  to  become  also  shareholders  in  tlie 
Sonth  sea  company,  a  corporation  to  have  the 
monopoly  of  trade  with  Spanish  Sooth  Ameri- 
ca, a  part  of  the  capital  stock  of  which  was  to 
be  the  new  fund.  After  the  peace  of  Utrecht, 
however,  Spain  refnsed  to  open  her  corameroe 
to  Englind,  and  the  privileges  of  the  South  sea 
oompany  beoame  worthleas.  As  many  men  of 
wealth  were  among  its  shareholders  and  direc- 
tors, the  corporation  oontinned  to  flourish  sa 
a  monetary  institution.  The  bad  snoceas  of  its 
trading  operations  was  concealed,  and  aooounta 


of  the  riches  of  Ohili  and  Peru,  together  with 
false  reports  of  intended  concessions  by  the 
king  of  Spain,  were  skilfully  used  to  increase 
its  credit.  The  breaking  out  of  the  Spanish 
war  in  1T18  did  not  shake  the  popular  conS- 
dence  in  its  promises.  The  stock  of  the  com- 
pany was  in  great  roqnest,  and  the  directors 
determined  to  enter  upon  the  same  career  that 
John  Law  was  then  running  in  France.  In 
April,  1720,  parliament  by  large  majorities  in 
both  houses  accepted  their  plan  for  paying  the 
national  debt,  that  of  the  bank  of  England  be- 
ing rejected.  Watpole  was  almost  the  only  emi- 
nent man  who  protested  against  the  measure. 
The  South  sea  oompany  took  upon  itself  the 
whole  debt  of  the  state,  £30,631,712,  in  con- 
sideration of  6  per  cent,  per  annum  secured 
to  them  for  four  years,  after  that  to  be  re- 
deemable by  tiie  government,  and  the  interest 
to  be  4  per  cent.  Hereupon  a  frenzy  of  specu- 
lation seiied  the  whole  nation.  Shores  of  the 
South  sea  company,  which  at  the  passing  of 
the  bill  sold  at  £800,  soon  began  to  rise  rapidly ; 
and  an  enormous  treffio  in  them  sprung  up,  in 
which  all  classes  engaged.  By  May  29  two 
thirds  of  the  government  annuitants  had  ex- 
changed the  securities  of  the  government  for 
those  of  the  company.  Not  even  the  collapse 
of  Law's  scheme  at  the  end  of  May  checked 
the  popular  infatuation ;  Sonth  sea  stock  kept 
on  rising  until  early  in  August,  when  it  reached 
its  maximum,  £1,000.  Sooa  afterward  it  be- 
came known  that  Sir  John  Blunt,  the  chair- 
man, and  some  others  had  sold  out,  and  the 
stock  began  to  fall.  Toward  the  close  of  Sep- 
tember, in  spite  of  great  efforts  both  of  the 
government  and  of  the  bank  of  England  to 
save  its  credit,  the  company  stopped  payment, 
and  thousands  were  b^gared.  An  investiga- 
{  tion  ordered  by  parliament  disclosed  much 
i  fraud  and  corruption,  in  which  many  promi- 
1  nent  persons  were  implicated.  Some  of  the 
directors  were  imprisoned,  and  all  of  them 
were  fined  to  an  aggregate  amoimt  of  over 
£2,000,000  for  the  benefit  of  the  stockhold- 
ers. A  great  part  of  the  valid  assets  of  the 
oompany  was  also  distributed  among  them, 
yielding  a  dividend  of  abont  88  per  cent — See 
Coxe's  "  Memoirs  of  Walpole  "  (3  vols„  1798), 
and  "  Memoirs  of  Extraordinary  Popular  De- 
lusions," by  Oharles  Mackay  (London,  18S0). 

SOininrHX,  or  Satwtl,  llatbasM,  an  Enghsh 
scholar,  bom  in  the  coonty  of  Norfolk  about 
1600,  died  in  Rome,  Dec.  2,  1076.  He  was 
educated  in  the  English  college  at  Rome,  be- 
came a  Jesuit,  and  in  1624-  was  sent  as  a  mis- 
sionary priest  to  England.  He  returned  to 
Rome  in  lflS7,  and  from  1687  to  1666  was  sec- 
retary general  of  hii  order.  He  revised,  re- 
edited,  and  completed  the  Sibtiothtea  Seripto- 
rum  Soeietatu  Jetu,  begun  by  Ribadeneira  and 
continned by  Alegambe (f ol,,  Rome,  1678;  new 
ed.  by  the  Jesuit  Oudin,  Rome,  1746 ;  with 
snpplements,  Rome,  1814, 1816).  He  was  also 
the  author  of  "A  Jonmid  of  Meditationi  for 
Every  Day  in  the  Tear  "  (London,  1669). 
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[i,  Isbot,  an  English  anthor,  born 
at  Horeham  St  Faith's,  Norfolk,  in  1660,  eie- 
oated  at  Trbarn,  Feb.  21,  ISBS.  He  was  eda- 
oated  at  Doqm,  became  a  Jesuit  at  Rome  in 
1678,  was  appointed  rector  of  the  English  col- 
lege there  in  IGSS.  and  ia  1G8B  naa  sent  as  a 
misaionary  to  England.  He  ministered  secret- 
Ij  to  the  scattered  Koman  Oatbolica,  residing 
principallj  as  ehaplain  in  the  hoasehold  of  the 
conntiss  of  Arundel.  In  1699  he  was  impris- 
oned in  the  tower,  and  was  ten  times  snbject- 
«d  to  the  tortnre  to  make  him  disolose  a  plot 
against  Qneen  Elizabeth.  Eo  was  much  re- 
vered among  Roman  Oatholics  for  his  gentle- 
ness and  parity  of  life,  and  Ms  cause  has  boen 
lately  introdnced  for  oanonization  in  the  Ro- 
man eciciesiastioal  courts.  Ilis  most  important 
poems  are  contained  in  "  St.  Peter's  Complaint 
and  other  Poems  "  (4to,  London,  1696 ;  last  ed. 
with  sketch  of  his  life  bj  W.  J.  Walter,  1817), 
and  "Mcenoniffi,  or  Oertaine  eioellent  Poems 
and  Spiritnall  Hymnes  "  (4to,  1GS6).  His  chief 
prose  works  are ;  "  The  Triumph  ovar  Death  " 
(169S):  "Epistle  of  Comfort  te  those  Oatho- 
lics who  lie  under  Restraint"  (8to,  1806); 
and  "Uarie  Magdalen's  Funeral  Teares"  {ito, 
1609;  new  ed.,  1823).  CollactiTe  editions  of 
his  works  were  published  in  1620,  1680,  1(134, 
1687,  and  1828 ;  and  a  complete  edition  of  tiis 
poetical  works  in  18BB, 

SOPraWMlH,  ^wa  D.  E.  (Nbtitt),  an 
American  anthoress,  born  in  Washington,  D. 
0.,  Dec.  26,  1818.  She  was  married  in  1841, 
and  two  years  later,  being  thrown  upon  her 
own  resources,  she  resorted  to  her  pen  for  sup- 
port. She  wrote  for  the  "  National  Era,"  a 
newspaper  published  in  Washington,  and  in 
1849  republished  from  it  her  first  noTcl,  "  Rel^ 
ribution."  Her  later  works  are  very  numer- 
ous, including  "The  Deserted  Wife,"  "Shan- 
nondale,"  "  The  Corse  of  Clifton,"  "  The  Lost 
Heiress,"  "  The  Discarded  Daughter,"  "  Cruel 
as  the  Grave,"  "Tried  for  her  Life,"  "A  Beau- 
tiful Fiend  "  (1873),  and  "The  Spectre  Lover" 
(1876).  An  edition  of  her  works  waa  pub- 
lished  at  Philadelphia  in  1872,  in  86  vols. 

SOlFTISnE,  iaile,  a  French  author,  bom  in 
Uorleii,  April  IC,  1806,  died  in  Paris,  July  5, 
1864.  After  failing  to  get  his  first  drama  per- 
formed in  Paris,  he  become  in  1820  a  pubush- 
er's  clerk  at  Nantes,  and  finally  a  journalist  and 
litterateur,  settling  in  Paris  about  1886.  After 
the  revolution  of  1846  he  received  a  professor- 
ship in  the  new  school  of  adiniuistratjve  sci- 
ence, and  delivered  popnlar  lectures  there  and 
■nbsequently  in  Switzerland,  which  were  pub- 
lished under  the  title  of  Oataeria  hittorique* 
4t  littiraire*  (2  vols.,  1864).  He  excelled  as  a 
writer  of  didactic  novels  and  tales.  His  Philo~ 
tophe  unit  la  toitt  received  in  1861  an  academi- 
cal prize.  Shortly  after  his  death  the  Lambert 
prize  for  the  most  beneficent  works  was  given 
00  his  behalf  to  his  widow,  who  also  wrote 
and  translated  various  works.  His  sketches 
of  life  in  Brittany  inolode  Let  denUtrt  Bre- 
t<m»  (4  T0I&,  1886-'7).     In  1868  an  EngUsh 
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translation  of  hie  "Legends  of  Brittany"  ap- 
peared in  New  York,  and  one  of  "Pleasure 
of  Old  Age  "  in  London. 

SOWmiT.  I.  Jawa,  an  English  naturalist, 
bom  in  Lambeth,  Uarch  21,  1767,  died  Oct 
25,  1622.  In  early  life  he  was  a  painter  of 
portraits  and  miniatures,  and  later  took  up 
natural  history  in  connection  with  his  art  He 
published  "  English  Botany,  or  colored  Figures 
of  all  the  Plants  Natives  of  Great  Britain," 
with  descriptions  by  Sir  J.  E.  Smith,  M.  D. 
(86  vols,  roysl  Bvo,  1792-1807;  supplement  by 
his  son  James  De  Oarle  Sowerby,  4  vols., 
181B-'49;  new  ed.  by  J.  T.  B.  Syme,  10  vols., 
186S-'70);  "  Colored  Figures  of  English  Fungi 
or  Mushrooms,  with  Deecriptdons  "  (8  vols,  fol., 
1797-1809);  "British  Mineralogy"  (5  vols. 
8vo,  1804-'17)  ;  "  Exotic  Mineralogy  "  (2  vola. 
roy.  Bvo,  1811-'17);  "British  Misoellany" 
(animal  subjects,  12  parts,  1804-'6) ;  and 
"  Mineral  Oonchology  of  Great  Brittdn "  (S 
vols.,  600  colored  plates,  1812-'41 ;  vols.  v.  and 
vi.  by  his  son  James  De  Carle).  He  was  a  fel- 
low  of  the  Linnsaon  and  geological  societies. 
IL  fiearge  BntOi^aB,  son  of  the  preceding, 
bom  in  Lambeth,  Aug.  12,  1788,  died  July  26, 
1864.  He  assisted  his  fatiier  in  the  entomo- 
logical portion  of  his  works,  and  published 
"  Genera  of  Recent  and  Fossil  Shells"  (42  parts 
8vo,  264  colored  plates,  1822''84:  drawings 
and  engravings  by  his  father  and  his  brother 
James  De  Carle),  and  "  Species  Conchylio- 
rum,  or  Original  Descriptions  and  Observations 
of  ail  the  Species  of  Recent  Shells  with  their 
Varieties"  (4to,  18S0,  unfinished).  MIL  Ctwge 
?^"*Mlj*«",  son  of  the  preceding,  bom  March 
2fi,  1812.  He  has  published  "  Manual  of  CoQ- 
chology,"  with  upward  of  650  figures  of  shells 
on  24  copper  plates  (Svo,  1839 ;  4th  ed.,  re- 
vised,  1852) ;  "  Oonchological  Illustrations"  (6 
vols.  8vo,  1841);  "Thesaurus  Oonchjliorum, 
or  Figures  and  Descriptions  of  Shells"  (SO 
parts  imp.  Bvo,  1842-'71);  "Popular  British 
Oonchology"  (16mo,  1864:  new  cil.,  1866); 
"Popnlar  History  of  the  Aquarium"  (16mo, 
1867;  new  ed.,  1865);  "  Xllustrated  Compan- 
ion to  Eingsley's  Glaucus"  (1358);  "Illua- 
trated  Index  of  British  Shells"  (royal  8vo,  S4 

Slates,  1859) ;  and  "  Labels  for  the  recognized 
pecies  of  British  Shells"  (1861).  He  also 
furnished  drawings  for  Reeve's  "  Elements  of 
Consholocy"  and"Land  and  Fresh-water  Mol- 
lusks  of  tbe  British  Isles." 
SOT  (Japanese,  tooja),  a  sauce  prepared  in  Jar 

fian  ondOoinafrom  the  seeds  of  aplantformer- 
y  called  Kija  hupida,  bnt  now  glycine  hupida. 
The  plant  is  erect,  much  branched,  and  roughly 
hairy,  has  pea-like  flowers  in  axillary  rocemea, 
and  liairj  pods  with  two  to  fire  compressed 
seeds.  lu  preparing  the  soy  the  seals  are 
boiled  with  water  nearly  to  dryness,  then  put 
in  wide-mouthed  jars  with  water  and  sugar, 
and  exposed  to  the  sun  and  air.  Every  day 
they  are  well  stirred ;  and  when  tbe  fermenta- 
tion is  completed  the  mixture  is  strained,  aalted, 
and  boUed,  and  akimmed  until  clarified.    Soy 
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IS  in  general  ose  as  a  oondiment  throoghoot 
Coohin-Gbiiut,  Ohina,  and  other  eaatern  oonn- 
tries;  the  Jspaneu  is  oonsidered  t^e  best  It 
has  a  peculiar  flaror,  neither  too  aalt  nor  aweet ; 
*  thick  conustenee  and  olaar  brown  color ;  and 
leaves  when  shaken  in  a  glass  a  ooat  of  bright 
jelloiriah  brown  npon  the  aides.  It  is  imported 
to  be  nsed  with  fish.  The  Ohinese  name  for 
tii«  tanoe,  aooordiug  to  Archer,  is  kitjap,  from 
which  OQT  word  oatsup  or  ketchup  is  derired. 

WTB,  Unli,  a  French  cook,  bom  ahoot 
ISOO,  died  in  England,  Aog.  G,  1S58.  For  sev- 
eral feara  anterior  to  1B60  he  was  chief  cook 
at  the  Reform  olnb,  London.  During  the  Cri- 
mesn  war  he  introdnced  among  the  troops  at 
Oonstantinople  on  intelligent  s7Htem  of  cook- 


lligent  s; 
lookery  f 


He  pnblished  "  OooKery  for  the  People,' 
DiUutamenU  eulinaire*  (6vo,  l«ndon,  1B46), 
**  Qastronomio  Regenerator "  (1847),  "  The 
Modem  Housewife^'  (1819),  >feo. 

SPl,  or  ^aa,  a  watering  place  of  Bclgiiun, 
in  the  province  and  16  m.  8.  E.  of  the  oitj  of 
lJ6ge,  in  a  beaatiful  valley  of  the  Ardennes ; 
pop.  sboat  0,000.  It  is  well  bnilt,  and  has 
several  sqaares  and  a  fine  bathing  establish- 
ment, erected  in  1865.  The  Fonhon  or  prin- 
dpol  spring  la  under  a  colonnade  built  in 
honor  of  Peter  the  Great,  who  wss  here  re- 
stored to  health.  The  waters  are  ohslybeate, 
and  160,000  bottles  are  exported  yearly.  The 
•nnnal  niunber  of  visitors  exceeds  18,000. 

BPIDI,  UsmIs,  on  Italian  ptdnter,  bom  in 
Bologna  in  IGTS,  died  in  Parma  in  1622.  He 
received  his  earliest  education  in  the  school  of 
the  Carrocci,  where  he  was  employed  while 
a  boy  BB  «  oolor  grinder ;  subsequently  he  be- 
eome  a  pnpil  of  Oaravaggio.  After  exeonting 
important  works  in  B^gio,  Hodeno,  and  Par- 
mo,  be  ent«^  the  service  of  Ronuccio,  dnke 
of  Parma.  His  masterpiece  is  "  Son  Domenico 
bmning  the  proseribed  Boohs  of  the  Heretics." 

SPMSOLBTIO,  a  Spanish  painter,  whose  real 
name  was  Jos6  Rtbera,  born  in  San  Felipe  de 
Jativft,  Jan.  13,  1S88,  died  in  Ifapies  in  1666. 
He  was  a  pnpil  of  Oaravaggio,  whose  peculiar 
style  be  followed  with  enthusiasm,  and  settled 
Id  Naples  abont  1612.  lie  excelled  in  chiaro- 
scuro, and  delighted  in  gloomy  subjects.  His 
obief  works  are  in  Spain,  bat  Naples  possesses 
his  "Martyrdom  of  St  Jsnnariua,"  "St  Je- 
rome and  St.  Bnino,"  and  "Descent  from  the 
Cross."    Among  his  pnpils  was  Salvator  Rosa. 

SPIIH  (anc.  Iheria ;  Lat.  Hitpania;  Span. 
Erpann),  a  kingdom  of  S.  W.  Europe,  forming 
with  Portugal  the  Pyrenesn  or  Ilierian  pen- 
insolo.  The  name  Eispania  came  into  use 
among  the  Romans  after  the  destruction  of  the 
Oarthaginian  power  in  the  peninsnla.  It  lies 
between  lat  SS°  and  43°  48'  N.,  and  Ion.  8° 
acKE.  and  9°  21' W.  Its  greatest  extent  K 
ud  8.,  from  Cape  Peflas  in  Astnriss  to  Tarifa 
point  and  the  strait  of  Gibraltar,  is  about  640 
m.;  E.  and  W.,  from  Oape  Oreus  in  Catalonia 
to  near  Oape  Finisterre  in  Gslioia,  abont  6B0  m. 
It  is  bonnded  N.  E.  by  France,  witik  which  it 
is  connected  by  on  istlunn*  about  940  m.  wide. 
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and  W.  partly  by  Portugal;  on  all  other  sidea 
it  is  surronnded  by  water,  viz. :  £.,&.£.,  and 
8.  by  the  Mediterranean  and  the  strait  of  Gib- 
raltar, which  separatee  it  from  Africa,  8.  W. 
and  W.  by  the  Atlantic  ocean,  and  N.  by  the 
bay  of  Biscay.  In  extent  it  holds  the  rixth 
rank  among  European  states,  being  sarpaseed 
by  Russia,  Sweden  and  Norway,  AuetriiL  Ger- 
many, and  France. — The  ooost  line  of  Spain, 
which  forms  nearly  two  thirds  of  its  perimeter, 
is  aboot  1,870  m.  in  length,  of  which  about  600 
m.  belongs  to  the  bay  of  Biscay  and  the  Atlan- 
tic, and  770  m.  to  the  Mediterranean.  In  the 
north,  from  the  French  frontier  to  Oape  Or- 
t^al  and  thenoe  to  the  mouth  of  the  AOnho, 
the  coast  is  rocky,  the  height  ranging  from 
40  to  800  ft  In  the  southwest  from  the  mootii 
of  the  Guadiana  to  that  of  tae  Guadalquivir, 
the  shore  is  mostly  low,  asndy,  and  swampy; 
then  it  rises  gradually,  and  in  the  bay  of  Alge- 
siras  presents  suddenly  llie  magnificent  rock 
of  Gibraltar.  From  Gibraltar  to  Cape  Palo* 
at  the  southeast  it  is  mostly  rooky,  but  of  lit- 
tle elevation.  The  E.  coast,  from  Cape  Patos 
to  the  Frenoh  frontier,  is  alternately  high  and 
low ;  a  part  of  it  is  lined  with  lagoons,  along 
which  numerous  salt  works  are  established. 
The  indentations  of  the  Spanish  coast  are  not 
considerable ;  the  greatest  are  the  bay  of  Rosas 
and  the  gulf  of  Ampolla  in  the  east,  and  the 
gulf  of  Almeria,  the  strait  and  boy  of  Gibral- 
tar, and  the  bay  of  Cadiz  in  the  south.  Among 
the  most  important  capes  are  Oreus,  St  Sebas- 
tian, Bt.  Martin,  and  Paloe  in  the  east,  Oata 
and  Trafalgar  in  the  south,  Finisterre  in  the 
west,  and  Ort^al,  Peflas,  and  Machiohaco  in 
the  north.  There  ore  few  islands  near  the 
Spanish  coast;  the  most  important  are  the  Ba- 
learic, a  group  oonsisting  of  two  larger  (Ma- 
jorca and  Minorca)  and  a  number  of  smaller 
islands,  and  Iviza  and  Formenters  (the  Fity- 
usn  of  the  ancients).  Other  small  islands  are 
the  Isla  de  Leon,  on  which  Cadiz  stands,  and 
the  Columbretes,  off  the  coast  of  Valencia. 
Excellent  harbors  are  found  in  the  northwest 
and  west,  of  which  those  of  Ferrol  and  Vigo 
are  conspicuous ;  the  southwest  bos  the  almost 
□Qossailable  harlwr  of  Cadis,  and  the  northeast 
the  harbors  of  Barcelona  and  Rosas, — Spoilt 
has  SSO  rivers,  of  which  only  a  few  are  naviga- 
ble. From  the  general  direction  of  the  moun- 
tain ranges,  the  mdn  streams  flow  generally 
either  E.  or  W.  The  principal  rivers  which 
water  the  basins  inoltning  toward  the  Mediter- 
ranean are  the  Ebro,  Guadalaviar,  Jnoor,  and 
Segnra,  each  of  which  receives  several  afflu- 
ents. Five  large  rivers  run  into  the  Atlantic, 
the  Minho  (Sp.  Milio),  Douro  iPuero).  Tsgns 
(Ttyo),  Guadiana,  and  Guadalqaivir.  Two  of 
these  rivers,  the  Douro  and  tne  Tagns,  have 
their  mouths  in  the  territory  of  Portugal,  and 
two  others,  the  Minho  and  Guadiana,  on  the 
confines  of  the  two  ooontries.  The  most  Im- 
portant of  them  in  point  of  navigation  is  the 
Gusdolquivir,  the  others  being  encumbered 
with  rooks,  shallows,  and  fsHs.    The  lakes  are 
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not  important ;  the  most  remarkable  b  that  of 
Albiifara,  8.  of  Valencia. — tjpain  la  emineutlj 
a  region  of  monntaia  ridges  and  broad  elev^ 
ted  plateaaa.  From  near  the  Uediteiranaan  to 
the  Atlantio  the  whole  peninsula  is  traversed 
hj  aacceaaivo  mountain  belts,  inolnding  be- 
tween them  high  lands  watered  bj  nnmeroos 
Btnkll  streama.  Aa  manj  as  five  distinot  belts 
are  traced  aoroaa  the  peninsnla,  the  moat  prom- 
inent of  which,  ranging  along  the  northern 
border,  haa  been  deaoribed  nnder  the  heads 
OAnTABBiAK  MotntTAura  and  Ptbznsu.  Each 
belt  is  marked  by  bold  predpitoos  fronts  facing 
the  Bonth  and  gentler  slopee  toward  the  north. 
The  second  belt,  the  Sierra  de  Gnadarrama 
(with  its  oontiniiations  the  Sierras  de  GredM 
and  de  Gata),  divides  Leon  and  Old  Castile 
from  Eatremadara  and  Kew  Castile,  and  the 
waters  of  the  Dooro  from  those  of  the  Tagna. 
Some  □(  ita  peaks,  a>  the  Pnerto  del  Fico  in 
the  province  of  Avila,  and  Peflalara  on  the 
border  of  Segovia  and  Madrid,  rise  to  a  height 
of  about  8,000  ft.  Towanl  the  eaat,  on  the 
borders  of  Aragon,  this  belt  is  broken  up  into 
Tarious  irregnlar  raogea  which,  nnder  the  name 
of  the  Iberian  chain,  including  in  this  designa- 
tion the  spar  from  the  Oantabrians  before  re- 
ferred to,  extend  in  a  B.  E.  direction  and  spread 
over  the  £.  coast.  The  third  range,  called  the 
mountoiut  of  Toledo,  separate  the  waters  of  the 
Tagna  from  those  of  the  Gnadiana.  This  range 
is  less  marked  than  the  others.  The  next  is 
the  Sierra  Morena,  along  the  aoothern  slopes 
of  which  flow  the  branches  of  the  Ouadalqai- 
vir.  Under  various  names  this  important  belt 
is  traced  from  the  province  of  La  Mancha  on 
the  east  to  the  8.  W.  extremity  of  Fortngal  at 
Cape  St.  Vincent.  The  name  Morena,  brown 
or  dark-colored,  is  said  to  be  given  to  the 
mountains  from  the  dingj  color  of  the  forests 
of  kermes  oak  along  the  southern  edge.  The 
eonthem  coast  range,  of  which  the  Sierra 
Nevada  forma  a  part,  and  which  is  spoken  of 
coUectivel}'  by  that  name,  mns  close  to  the 
Hediteiranean,  through  southern  Murcia  and 
Andaluna,  from  Cape  Falos  to  Cadiz  by  one 
branch,  and  to  the  rock  of  Gibraltar  by  an- 
other. It  contains  the  Cerro  de  Mnlhacen, 
the  highest  point  of  the  peninsula,  and  of  Eu- 
rope except  in  the  Alps  and  the  Oancaans, 
bemg  11,G54  ft.  high,  and  the  peak  of  Veleta, 
11,876  ft.  Beaides  theae  there  are  numerons 
minor  ranges,  which  may  be  regarded  aa  ofF- 
■hoots  or  continuations  of  the  principal  chains. 
. — The  geological  formations  of  Spain  range 
with  the  mountains  E.  and  W.  across  the  pen- 
Inanla,  and  oondst  in  the  mountains  them- 
aelves  of  metamorpbio  granites  and  crystalline 
whists,  and  on  tboir  flanks  are  represented  the 
Silurian,  Devonian,  and  sometimes  the  carbon- 
iferous formations.  In  Astnrias  the  last  named 
are  met  with  in  highly  tilted  strata.  The  old- 
er paUeozoic  rooka  are  frequently  covered  by 
groups  of  the  tertiary,  some  of  the  most  recent 
of  wnich,  as  ^ong  the  southern  slopes  of  the 
Oaadarrama,  lie  inclined  from  the  npUfting  of 


the  mountains,  and  in  Leon  along  the  Canta- 
brian  range  they  even  stand  in  a  vertitnl  posi- 
tion ;  but  bock  from  the  monntaina  over  the 
great  plains  of  Oaatite  the  same  strata  lie  hori- 
zontally. The  uplifting  of  the  Sierra  Morena 
appears  to  have  been  previona  to  the  deposi- 
tion of  the  miocene,  calcareous  beds  of  wtdch, 
filled  with  freah-water  shells,  are  seen  on  both 
sides  of  the  mountains  lying  horiaontallr  npon 
highly  inclined  Silurian  slates.  The  Iberian 
eham  is  in  great  part  made  np  of  the  newer 
secondary  formations.  Houcayo  on  the  west- 
ern borders  of  Aragon,  the  highest  mountain 
of  thia  group,  is  referred  to  the  Jura,  and  many 
other  mountains  in  the  eastern  provinces  more 
then  6,000  ft.  high  are  composed  of  Jnrasda 
or  cretaceous  rocks.  These  formations  extend 
around  on  the  S.  ooaat,  and  the  rock  of  Gibral* 
tar  is  Jurassic  limestone.  The  trias  also  is 
traced  from  the  Py  reneea  to  Andsluaia,  near  the 
Medit«rranean,  in  beds  of  conglomerates,  sand- 
■tones,  limestcHiea,  clays,  marl,  gypsum,  and  salt. 
— The  mineral  productions  of  Spain  are  vari" 
one  and  rich,  and  its  mines  of  lead,  mercnry, 
tin,  iron,  silver,  copper,  salt,  &c.,  have  been 
worked  from  the  remotest  times.  Iron  ores 
are  very  generally  diSuaed,  but  the  production 
of  iron  is  comparatively  smalL  Linaree,  in  the 
province  of  Jaen,  and  the  Sierra  de  Gador,  a 

?>ur  of  the  Nevada,  possess  rich  mines  of  lead. 
he  little  oopper  produced  in  Spain  is  chiefly 
from  the  mines  of  Linares  and  that  of  Rio 
Tinto  N.  W.  of  Seville,  all  in  Andalusia.  Tin 
ores  are  fonnd  only  in  G&lici&  and  are  worked 
to  a  very  moderate  extent.  Lead  and  copper 
are  also  fonnd  here,  and  in  andent  times  ^ver 
and  gold  were  produced  in  Galicia.  Antimo- 
ny was  formerly  extracted  from  the  mines  of 
La  Mancha.  Near  Cardona  in  Catalonia  are 
(amoUB  minea  of  rock  salt  assodated  with  beds 
of  gypsum  in  the  trias  formation.  Silver  is 
now  obtidned  only  from  the  mines  of  Guadal* 
canal,  in  the  province  of  Seville.  The  quick- 
silver mines  of  Almoden,  in  Cindad  Real,  ar« 
the  richest  in  Europe.  Astnrias  and  Aragon 
have  important  coal  mines. — The  climate  of 
Spain  is  divided  into  three  greatly  differing 
cones.  The  northern  lone,  which  extends  to 
the  Ebro  and  the  Minho,  comprises  Qalida, 
Astnrias,  the  Baaqne  provinces,  Navarre,  Ca- 
talonia and  the  northern  part  of  Old  Castile, 
and  Aragon,  The  monntaina  which  cover  this 
zone,  the  almost  perpetual  anows  of  the  Pyre- 
nees, together  with  the  N.  and  N,  E.  winds, 
lower  the  temperature,  increase  the  number 
and  supply  of  the  waters,  and  promote  vegeta- 
tion. Agricnltnre  ia  therefore  the  principal 
occupation,  espedally  of  the  Baaqnea  and  Cata- 
lonieiis.  The  winters  in  this  zone  are  general- 
ly cold,  and  the  springs  moist ;  but  the  climate 
ia  on  the  whole  temperate.  The  middle  zone, 
which  embraces  northern  Valencia,  New  Caa- 
tile,  southern  Old  Castile,  southern  Aragon, 
Leon,  and  Estremadora,  ia  composed  of  vast 
and  elevated  plateaus,  the  uniform  and  monot- 
onons  anrface  of  whidi  is  swept  by  the  winds 
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and  bomed  b;  the  sun.  Althongh  high  monn- 
ttun  ridgee  line  &nd  traverae  this  region,  it  has 
few  rivers,  not  safficient  to  fertiiize  itl  The 
tamper&ture  is  sabject  to  eztremeB;  the  win- 
ten  are  oold  and  the  BommerB  burning,  bat 
tho  spring  and  antiinm  are  pleaaant.  The 
(onthMn  zone,  which  oompriBea  AndalnuA, 
Moroia,  and  southern  Valencia,  is  exposed  to 
the  influence  of  the  burning  winds  from  AJ- 
rioa,  and  to  the  reflection  of  the  rajs  of  the 
mn  from  the  n^ed  and  rookf  moontain  walls. 
The  rallejs  in  this  Eone  are  deeper  and  the 
plateans  less  extended  and  Ijet^ter  supplied  with 
water  than  in  the  middle  zone ;  the  soil  la 
more  diveraifled  and  better  adapted  for  agri- 
culture.  The  temperatare,  deliciotiB  in  autumn 
and  in  spring,  is  tropical  in  summer,  and  more 
rainj  than  ould  in  winter.  Two  kinds  of 
winds  are  verj  troohlesome.  The  galltgo,  a 
N.  and  K.  W.  wind,  blowing  from  Qalioia,  is 
cold  and  piercing,  and  oaases  painful  affections 
of  the  eje.  The  soathern  provinces  are  visited 
by  the  wtlono,  the  airoooo  of  Italy. — Spain  is 
one  of  the  most  fraitf  ol  oonntries  of  Europe. 
Wheat,  maize,  barley,  hemp,  and  flax  are  ei- 
teusifely  cultivated,  especially  in  the  eastern 
and  northern  provinces.  SaBron  and  other 
dye  pknta  are  chiefly  found  in  the  interior. 
MnJherry  trees  are  largely  cnltivated  for  rear- 
ing silkworms  in  Valencif^  Murcia,  and  Qnt- 
nad&,  In  the  south  there  is  a  great  varied  of 
the  finer  frnits,  including  the  ahnond,  date,  flg, 
orange,  citron,  pomegranate,  pineapple,  and 
banana.  Large  forests,  especially  of  evergreen 
oaka,  including  the  cork  tree,  are  still  fonnd  in 
Astnrias,  the  Pyrenees,  the  Sierra  Morena,  and 
the  Sierra  Nevada ;  but  on  the  whole  Spain  has 
leaa  timber  than  an;  other  of  the  lai^  coun- 
tries of  Europe,  owing  to  the  want  of  cnltiva- 
tion.  The  culture  of  the  vine  ia  general ;  but 
only  the  coast  districts  of  Jerez,  Rota,  and  Mal- 
aga, in  Andaluaia,  and  of  Benicarlo  and  Ali- 
oaote  in  Valenda,  famish  conaiderable  quanti- 
tiea  for  eiportation.  The  qnadrnpeds,  birds, 
reptiles,  and  insects  are  moatly  of  tfae  same 
Idnds  as  those  of  S.  France.  Wolves,  lynxes, 
foxes,  and  wild  boara  are  still  to  be  found  on 
the  high  monntains;  but  the  bear,  which  two 
oentnries  ago  was  common,  is  only  to  he  met 
with  in  the  Pyrenees.  The  Barbary  ape,  the 
only  monkey  naturalized  in  Europe,  inhabits 
the  rock  of  Gibraltar.  Descended  from  breeds 
which  the  Koon  introduced,  the  Spanish  horse 
has  preserved  the  fire,  docility,  grace,  and  vig- 
or of  the  Arabian.  Those  of  Seville,  Granada, 
and  Estremadnra  are  most  valned.  The  asses 
and  mules  are  superior;  the  former  rival  those 
of  Egypt,  bat  mnles  are  preferred  for  trans- 
portation. The  bulls  used  for  bnU  fights  are 
found  wild  in  the  Sierra  Morena.  Sheep  are 
everywhere  extensively  raiBad,  a  considera- 
ble proportion  belonging  to  the  merino  breed, 
HogB  are  bred  in  large  nnmbers ;  those  of 
Eatremadara,  Oalima,  and  Astnrias  are  oele- 
brated  for  the  delicacy  of  their  flesh.  There 
are  Important  fisheriea  on  the  coasts ;  the  fish 
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of  the  Atlantie  are  preferred  to  those  of  the 
Mediterranean. — The  kingdom,  inclnsiva  of 
the  less  remote  islands,  ia  divided  into  4B  prov- 
inces, named  after  their  respective  capitals 
except  the  last  six  in  the  table,  viz. :  [favarre, 
capital  Pamplona;  Biscay,  Bilbao -Gniplicoa, 
St.  Sebastian;  Alava,  Vitoria:  Balearic  lal- 
andB,  Palma;  Oansry  Islands,  Santa  Oruz  de 
Tenerife.  The  area  and  population  of  the 
provinces  and  of  the  ancient  divisions,  accord- 
ing to  official  eetimates  in  1870,  arc  given  in 
the  Alma'nach  de  OoOia  for  ISTS  aa  foSowa : 
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The  Canarj  iBlands,  which  geograpbicallj  be- 
loDK  to  Africa,  are  inoladed  b7  the  Spaniards 
in  thar  Enropean  possessions.  Besides  tbem, 
the  town  of  Ceota,  on  the  coast  of  Morocco,  is 
inolnded  in  the  European  province  of  Cadiz, 
and  the  Presidios,  likewise  on  the  N.  cosat  of 
Afrioa,  are  included  in  the  Enropeib  province 
of  Qranada.  In  population  Bpain  ranki  sev- 
enth amooK  the  powers  of  Europe,  being  snr- 
Saased  by  RiuHia,  Qertnanj,  France,  Anstria, 
rest  Britain,  and  Italy.  The  increaae  since 
1700  is  shown  in  the  following  table : 
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The  inoreaae  since  18S4  haa  been  about  eqnal- 
I7  divided;   onl^  one  provinoe,  Cindad  Keal, 


ahowfl  a  small  decrease,  from  S7T,7B8  to  SM,- 
649.  The  largest  ratio  of  increase  ie  in  the 
eastern  prorincea,  where  Urida  has  adTanced 
from  161,833  to  880,848,  Valencia  from  888,- 
?&e  to  6SSjl41,  and  Barcelona  from  442,278  to 
769,6Gfi.  The  thinnest  popnlation  is  found  in 
the  interior  proTinoes  of  Leon,  the  two  Oss- 
tiles,  and  Eatremadora ;  and  the  densest  in  the 
north,  Galicia,  Astnriaa,  the  Basqne  provinces, 
Navarre,  Arogon,  and  Catalonia.  The  entire 
population  ie  dlatribated  among  169  eiudadtt 
(citiea),  4,707  villa*  (towns),  80,886  lugare* 
(villHges^,  and  10,788  aldfxu  (hamlets).     The 

[irincipal  cities  are  Madrid,  the  capital,  Baree- 
ona,  Malaga,  Valencia,  Seville,  Granada,  Ca- 
diz, and  SaragoBsa.  Bpain  is  believed  to  have 
been  in  former  times  much  more  densely  in- 
habited than  during  the  last  two  ceutoriea. 
Under  the  dominion  of  the  Romans,  the  popn- 
lation, according  to  some  calcolations,  was  up- 
ward of  80,000,000 ;  and  in  the  Uth  centnry 
it  is  believed  to  have  amounted  to  34,000,000. 
Most  of  the  inhabitants  belong  to  the  Spanish 
race,  a  mixture  of  the  deecendsnts  of  the  old 
Iberians  and  Celts  with  the  Carthaginiana, 
Romans,  Vandals,  Snevi,  Goths,  snd  Moors, 
with  a  general  predominance  of  the  Roman 
element,  althongh  the  several  provinces  show 
in  some  respects  marked  diSerences  in  the 
national  character.  National  amusementH  are 
music,  singing,  and  dancing,  the  last  named 
often  assuming,  especially  in  the  favorite  yon- 
dan^  and  bolero,  a  passionate  and  sensuona 
character.  From  the  Romans  the  Spaniards 
have  inherited  a  fondness  for  bull  fights,  which 
are  still  the  greatest  popular  festirities,  and 
equally  delight  aU  classes.  The  men  are  gen- 
erally well  onilt,  and  have  a  dark  bnt  clear 
ooraplexion,  black  hair,  eyes  full  of  fire,  sharp 
features,  and  gestures  measured  and  solemn. 
The  women  are  well  formed  and  distinguished 
for  noble  carriage.  Besides  the  Spaniards 
proper,  there  are  uiree  other  races,  the  Basqnea, 
the  Mode  jars,  and  the  gypsies.  The  Basques, 
probablf  the  descendants  of  the  ancient  Ibe- 
rians, nnmbering  (besides  those  in  France) 
about  6S0,000,  and  forming  the  majority  of 
the  population  in  the  Basque  provinces  and 
in  Navarre,  have  retained  their  ancient  lan- 

Ksge,  manners,  and  customs.  (See  Babqtteb-) 
e  Modeiars,  about  60,000  in  number,  are 
the  descendants  of  the  Hoors ;  they  are  chief- 
ly fonnd  in  Qranada  and  Castile,  and  many  of 
them  still  preserve  the  onstoms  of  their  fore- 
fathers. The  gypsies  or  Gitenos,  numbering 
about  60,000,  ana  scattered  thronghont  Spain, 
speak  a  peculiar  dialect  current  only  among 
themselves.  Spain  has  a  very  numerous  no- 
bility ;  according  to  some  they  form  the  21st, 
aocording  to  others  even  the  16tb  part  of  tha 
popnlation.  The  higher  nobilitj  {tituladot, 
granda)  own  immenae  posaeasionB,  while  th« 
lower  daas  (hidalgoi)  are  in  many  instance* 
poor. — Agriculture,  ^though  stiU  very  imp«r- 
fect,  has  made  of  late  considerable  progreaa. 
Wheat,  which  at  the  beginning  of  the  century 
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ms  not  j%t  grown  in  Boffioient  qnantities  for 
Iiomo  oonsomption,  torma  now  a  coneiderable 
utiela  of  export.  Wine  and  oil  oonatitnte 
the  chief  riabeB  of  some  of  the  provincea. 
AgriooltoTe  has  made  especial  proerega  in  Bi»- 
etj,  NaTarra,  and  Ara^^n,  and  all  the  arable 

Swimd  near  the  roads  has  been  cultivated, 
at  the  moat  carefol  coldvation  ia  found  in 
the  hutrta*  or  irrigated  lands  of  Granada, 
Unrcia,  and  Valencia,  which  are  regarded  aa 
the  gardens  of  Spain,  and  prodnoe  all  kinds 
of  fraita,  vegetables,  and  plants.  The  farmers 
are  for  the  moat  part  wretohedlf  poor,  and 
are  obliged  to  obtain  money  at  exorbitant 
prtcea  hj  mortgaging  their  crops.  Certain 
privileges,  very  injorions  to  the  interests  of 
agrionltDre,  are  enjoyed  by  the  proprietors 
(^lled  m«*t<i«)  of  lai^  migratory  flocks  of 
sheep,  especially  merinos.  They  ,are  not  only 
allowed  to  drive  their  flocks  over  village  pas- 
tures and  oommons,  bat  the  proprietors  of 
sach  ooltivated  lands  as  lie  in  their  way  are 
obliged  to  leave  for  them  a  wide  path;  and 
no  new  eDclosnres  can  be  made  in  the  line 
of  their  migrations,  nor  can  any  land  that 
has  onoe  been  in  pastnre  be  again  cultivated 
till  it  has  been  offered  to  the  mMta  at  a  cer- 
tain rate.  Only  aboat  S3  per  cent.  □(  the 
•oil  is  nndor  cultivation. — Manufacturing  in- 
dnstfy  in  former  oenturies  was  very  proaper- 
ooa.  In  the  middle  ages,  the  wool  and  silk 
tiaanea  of  Seville,  Granada,  and  Boeza,  the 
dottu  of  Unrcia,  and  the  arms  of  Toledo  en- 
Joyed  a  high  reputation.  The  expulsion  of 
the  Hoors  and  Jews,  tiie  monopoly  given  to 
the  royal  mannfactories,  the  onerous  taxes 
weighing  down  private  industry  and  aggrava- 
ted by  the  avidity  of  the  fiscal  agents,  com- 
bined to  undermine  this  prosperity.  Seville 
in  ISIS  counted  16,000  silk  workshops,  em- 
ploying 130,000  workmen  ;  in  1S78  it  had  only 
405  mannfactoriM.  The  manufaotories  of  Se- 
govia, in  which  formerly  2o,000  pieces  were 
annually  produced,  made  in  1766  only  400 
pieeea.  In  recent  times  industry  has  greatly 
improved  again,  esiwcially  by  the  influx  of 
foreign  capital,  as  a  considerable  portion  of 
the  former  property  of  the  clergy  bos  passed 
into  the  hands  of  French  and  English  cspital- 
ivts.  The  cotton  induatry,  which  is  concen- 
trated chiefly  in  Barcelona  and  other  places 
in  Catalonia,  employs  1,200,000  spindles,  and 
fDpporta  about  100,000  men.  Hetallnrgic  in- 
dnstry  has  been  developed  in  Oaipiizooa,  Bis- 
et^i  Aragon,  Catalonia,  and  Granada;  silk 
goods  are  manufactured  at  Barcelona,  Hsn- 
resa,  Tarragona,  Toledo,  Seville,  and  Valen- 
cia; woollen  stnfFs  at  Segovia,  Arevalo,  Col- 
roenar  (on  the  Manzanares),  and  Alcoy;  linen 
in  Galioia  and  Catalonia;  leather  at  Barce- 
lona, Cordova,  Burgos,  Toledo,  Granada,  and 
Madrid ;  and  glassware  at  Barcelona.  There 
ore  mannfactories  of  firearms  in  the  Basque 
province*,  Catalonia,  and  Segovia,  and  can- 
non founderies  at  Seville,  Lierganes,  Tmbia, 
and  Barcelona.     The  number  of  stock  com- 
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paniea  haa  greatly  tnoreased  <A  late  years.  At 
the  close  of  18S6  there  were  SS  credit  and 
other  oommercisl  and  industrial  associations, 
with  a  nominal  capital  uf  (87,900,000.  In 
16ST  there  were  S7  railroad  and  other  public 
works  aBSOciations,  with  a  nominal  capital  of 
(304,480,000.  The  number  of  banks  was  28, 
capital  |SS,600,000.  A  decree  of  March  IS, 
1874,  founded  a  new  national  bank,  with  which 
the  old  privileged  Spanish  bank  and  the  pro- 
vincial bmks  were  to  be  consolidated. — The 
first  railroad  in  Spain  was  opened  in  1B48, 
from  Barcelona  to  Mstaro,  IB^m.  Notwith- 
atanding  the  mountainous  nature  of  the  coun- 
try, their  extension  has  been  pursued  with 
some  vigor ;  bat  in  consequence  of  the  wretch- 
ed state  of  Spanish  industry,  the  wont  of  good 
inlsnd  roads,  and  frequent  political  disturb- 
ances, the  financial  condition  of  the  railroads 
is  nnaatisfactory,  and  tbeir  progress  has  been 
less  rapid  lately  than  in  any  other  European 
country.  In  186T  only  26  m.  of  new  railroads 
were  opened ;  in  1863,  73  m. ;  in  1866,  B  m. ; 
in  1870,  86  m. ;  in  1871,  20  m. ;  in  1872  and 
1873,  60  m.  Some  of  the  mun  lines  were  not 
yet  completed  in  187S.  The  aggregate  length 
of  the  railroads  on  Jan.  1,  1S74,  was  8,864, 
m.  In  18S7  the  number  of  passengers  carried 
was  10,867,861.  The  total  length  of  telegraph 
lines  in  1871  was  7,287  m. ;  number  of  station*, 
les ;  number  of  despatches,  BB6,912.  The 
number  of  post  offices  was  S,S47;  of  letters, 
78,174,000.  There  are  several  oaoala,  some  of 
them  on  a  magnificent  scale,  bat  mostly  nn- 
flnisbed  and  unfit  for  navigation.  The  chief 
of  these  are  the  Imperial  oanal,  begun  by 
Charles  V.,  and  extending  along  the  ri^t 
bank  of  the  Ebro,  and  the  canals  of  Caatile, 
Manzanarea,  Murcia,  Albacete,  and  Guadarra- 
ma.  The  aggregate  length  of  the  canal*  in 
1674  was  430  m.,  of  which  181  m.  were  navi- 
gable. The  number  of  the  boata  on  the  lat- 
ter was  332. — The  most  important  articles  of 
export  are  wines,  specie,  metals,  especially 
leild,  raisins,  olive  oil,  flour,  cork,  soap,  wool, 
brandiea,  and  salt ;  and  the  imports  comprise 
sugar,  cotton  and  cotton  gooda,  woollen,  silk, 
and  hnen  goods,  iron  in  bars,  codfish,  machinea, 
cacao,  gaano,  and  cosl.  In  1B49  a  prot«ctive 
tariff  was  adopted  in  place  of  the  former  pro- 
hibitive system.  A  decree  of  the  regency, 
dated  Aug.  1,  1868,  introduced  a  new  tariff, 
which  abolished  all  prohibitions  and  redaced 
considerably  tbe  duties  on  most  articles.  It 
provided  also  for  a  farther  redaction  to  take 
place  on  July  1, 137S.  The  imports  and  ex- 
ports from  1867  to  1869  inclusive,  oooording 
to  ofBdal  reports,  were  aa  follows : 
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The  trade  of  Spain  is  chiefly  with  iVanoe,  Great 
Britain,  and  Cuba.    In  1867  the  value  of  im- 
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g)rt8  from  Fruioe  wu  t88,64S,()D0,  from  Great 
ritMn  120,112,000,  and  from  Cnba  $7,680,000 ; 
of  exports  to  Franoe  ^15,938,000,  to  Great 
Britain  $18,224,000,  aod  to  Cuba  19,936,000. 
The  merchant  navj  in  1867  oonsUtad  of  4^98 
Bailing  TeBsela,  tonnage  846,186,  and  161  Bt«am- 
era,  tonnage  45,484;  total,  4,Q14  vaiaela,  of 
890,670  aggregate  tonnage.  In  the  aame  year 
9,040  vessels,  of  1,C82,000  a^regate  tonna^, 
entered  the  ports. — The  government  of  Spain, 
wbioh  has  undergone  many  changes  dnce  1812, 
is  now  a  conjititational  monarchy.  The  oonsti- 
tntion  of  Jane  1, 1869,  vests  thelegislatire  pow- 
er io  a  corteSj  as  representative  of  the  sovereign 
Spanish  nation.  The  king,  vho  la  inviolable 
and  not  subject  to  responsibility,  sanctions  and 
promulgates  the  laws,  and  exercises  the  eiecn- 
tive  power  throogh  the  state  ministry.  In  Jan- 
tury,  1876,  the  ministry  was  composed  of  a 
president  and  eight  ministers,  the  departments 
being  foreign  aSaira,  finance,  interior,  justice, 
commerce  and  public  works,  war,  marine,  and 
colonies.  The  oortes  is  divided  into  a  senate 
and  the  congress.  The  reqnirementa  for  a  sen- 
ator are  to  be  a  Spaniard,  to  be  40  years  of  age, 
to  be  possessed  of  civil  rights,  and  either  to 
.have  been  the  occupant  of  a  high  politlca],  ec- 
clesiastical, or  literary  position,  or  to  be  one 
of  the  large  taxpayers.  One  fourth  of  the 
senate  is  removed  each  time  that  general  elec- 
tions for  deputies  are  held.  The  iower  house, 
the  coDgretii,  which  ia  wholly  renewed  every 
three  ^ears,  is  composed  of  at  least  one  depu- 
ty to  each  40,000  of  the  popolalion.  To  be 
eligible  aa  a  deputy  one  must  be  a  Spaniard, 
of  age,  and  in  po«eesdon  of  oivil  rights.  The 
cortes  must  meet  for  at  least  four  months 
every  year.  Each  honse  nominates  it«  own 
officers.  The  provinces,  distriot«,  and  com- 
munes of  Spain  are  governed  by  their  own 
special  laws,  and  this  principle  of  provincial 
sod  municipal  self-government  has  generally 
been  recognized  bj  all  the  governments.  Every 
oommune  of  at  least  60  members  has  its 
own  elected  as^ntamienti?,  which  ia  pre- 
sided over  by  an  alcalde.  Each  province  has 
its  own  parliament,  the  deputaeiim  provin- 
eial,  the  members  of  which  are  elected  by 
the  ajuntomientos.  The  courts  of  justice 
comprise  the  supreme  tribunal  st  Madrid,  IG 
avdiejieiat  territoriaU*  (courts  of  the  second 
resort),  and  499  courts  of  ordinary  Jurisdic- 
tion. The  army  of  Spain,  according  to  the 
military  law  of  Feb.  17, 1873,  is  divided  into 
the  active  army  and  the  reserve.  The  former, 
the  numerical  strength  of  which  is  established 
annually  by  a  law,  is  recruited  wholly  by  vol- 
tmteers  from  19  to  40  years  of  age,  who  enlist 
for  a  term  of  at  least  two  years,  after  the  ex- 

Eiration  of  which  they  may  reBnlist  for  at 
tast  one  year.  The  reserve  is  formed  of  all 
who  have  reached  their  20th  year,  excepting 
those  who  serve  in  the  active  army.  The  time 
of  service  is  three  years,  and  no  substitutes 
are  aocepted.  The  reserve  of  a  province  may 
be  mobilized  by  a  decree  of  the  government. 


but  the  mobilization  of  the  entire  reaerva  ro- 
qnires  a  national  law.  Whenever  the  number 
of  volunteers  is  insuffident  to  fill  the  active 
army,  the  reserve  may  be  mobilized.  In  1876 
the  Spsniah  army  was  in  process  of  reorgani- 
zation on  the  basis  of  these  provisiona.  The 
military  force  in  Spain  was  to  number  about 
216,000  men.  To  this  number  should  be  added 
about  60,000  men  in  Cuba,  9,400  in  Porto 
Bico,  and  9,000  in  the  Philippines ;  total,  7S,- 
400,  making  the  whole  strength  of  the  Spanish 
army  29^400.  As  it  has  been  common  with 
most  of  the  governments  which  have  followed 
each  other  in  rapid  succession  to  make  mili- 
tary appointments  for  political  reasons,  the 
number  of  officers  of  the  highest  military 
rank  is  disproportionately  large.  There  is  a 
school  of  infantry  cadets  at  Toledo,  a  school 
of  cavalry  gadeta  (established  in  1861)  at  Al- 
caic de  Ilenores^  a  special  school  of  artillerists, 
an  academy  of  engineers,  and  a  school  of  the 
general  st^  at  Madrid,  and  a  general  militair 
school  at  Toledo.  Spain  has  126  fortified 
places,  among  which  are  26  of  the  first  order. 
The  navy,  which  in  former  times  commanded 
oil  seas,  and  afterward  greatly  declined,  has 
only  recently  begun  to  improve  agtun.  The 
fleet  in  1874  consisted  of  20  vessels  of  the  firat 
class  (7  ironclads,  10  screw  frigates,  and  8 
wheel  steamers),  21  vessels  of  the  second  cloag 
(10  wheel  steamers,  9  screw  stesmers,  and  2 
screw  transports),  and  161  vessels  of  the  third 
dass  (20  screw  steamers,  64  gunboats,  10  wheel 
steamers,  4  screw  transports,  and  73  brigs); 
total,  20S  vessels  with  694  gnna.  Beaidea 
these  are  the  following  vessels  not  classified : 
5  steamers  with  6  guns,  a  monitor  with  8 
guns,  2  despatch  boats  with  6  guns,  1  floating 
battery,  and  1  sailing  transport.  The  navy 
was  manned  in  1874  by  9,700  saUors  and  6,000 
marines. — The  finances  of  Spain  have  long 
been  in  a  wretched  condition,  and  there  ia  no 
longer  any  hope  among  Spanish  statesmen  for 
a  permanent  Improvement.  The  apparent  sur- 
plus of  receipts  which  appeared  in  several  of 
the  budgets  presented  to  the  cortes  waa  gen- 
erally foond  to  be  fictitious,  and  since  1867 
even  the  budget  estimates  have  invariably  left 
a  large  deficit  nnprovided  for  £ven  the  ex- 
tensive sale  of  national  and  chnrch  property 
has  failed  to  restore  the  equilibrium  and  to 
arrest  the  threatening  increase  of  the  national 
debt.  In  the  budget  for  18?l-'2  the  revenue 
waa  estimated  at  about  tU8,6t!)0,000,  and  the 
expenditures  at  (121,000,000;  and  the  minis- 
ter of  finance  declared  that  the  state  was  on 
the  verge  of  bankruptcy,  which  could  be 
averted  only  "by  ^a  most  strenuous  exer- 
tions, devoted  both  to  raise  the  revenue  by  the 
imposition  of  new  taxes  and  otherwise,  and  to 
depress  the  eiptenditnre  to  the  lowest  possible 
point."  A  report  of  the  minister  of  finance 
in  May,  1873,  estimated  the  public  debt  at 
$1,611,000,000.  The  payment  of  interest  on 
the  foreign  debt  was  suspended  on  July  1, 
1878.    According  to  the  Madrid  "  Offioiol  Ga- 
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cette"  the  total  revenue  for  18T4-'8  naa  $108,- 
960,000,  and  the  total  expenditure  $104,106,' 
000.  Tho  revenne  was  derived  chiefly  from 
direct  and  indirect  tases,  stamps,  tobaooo  and 
other  TnoDopolies,  eales  of  national  property, 
and  eiemptioaa  from  military  aerrice.  The 
receipts  from  colonies  amounted  to  only  (SQfi, 
000.  The  chief  items  of  eipenditnre  wer 
$50,800,000  for  war  and  manne,  and  $81, 
190,000  for  the  other  ministries.  This  state- 
ment shows  a  sVgbt  Burplns  of  revenne,  but 
if  the  interest  on  the  pnblio  debt  had  been 
paid  there  wonld  have  been  the  nsnal  deficit. 
— Of  the  coins  of  Spain,  the  r«al  is  equal  in 
value  to  abont  6  ota,,  the  peieta  is  eqaal  to 
fonr  realet,  and  the  Mettdo  to  ten  reaU*.  The 
French  metrio  system  was  introduced  Jan.  1, 
1859,  but  the  old  weights  and  measures  are 
still  much  used.— Nearly  the  whole  popala- 
tion  of  Bpain  belongs  to  the  Roman  Catholic 
cbnrch ;  and  before  the  establishment  of  the 
Spaniah  republic  In  18S8  no  other  religious 
denomination  was  recognized  by  law  or  en- 
Joyed  the  right  of  pabuo  worship.  To  teaoh 
or  to  embrace  Protestantism,  or  to  cironlat«, 
buy,  or  sell  Protestant  books,  was  also  punish- 
able by  law.  Only  a  few  congregations  of 
foreign  Protestimts  and  Jews  were  allowed  to 
worsnip  according  to  the  rites  of  their  respec- 
tive relijrions.  A  few  natives  were  known  to 
profess  Protestant  opinions,  and  they  gradually 
come  to  be  tolerated  as  long  as  they  did  not 
aaaemble  for  pnblio  worship.  After  the  expul- 
sion of  Queen  Isabella  Protestant  congrego- 
tions  were  formed  in  alt  the  large  and  in  some 
of  the  small  towns;  tbey  were  soon  organized 
into  a  Spanish  eTangelioal  synod,  and  a,  con- 
sistory was  appointed  in  Madrid  for  adminis- 
tr»tive  porposes.  Besides  the  congregations 
connected  with  this  synod,  there  are  a  few 
Baptist,  Scotch  Presbyterian,  and  Anglican 
ehnrchea.  The  whole  number  of  Protestants 
in  1874  was  varionsly  estimated  from  80,000 
to  120,000:  The  Roman  CathoUo  ohnrch  in 
Spain  is  divided  into  54  dioceses,  6  of  which 
are  archbishoprics,  viz. :  Bui^a,  Santiago,  Gra- 
nadi^  SaragrHBo,  Toledo,  Tarragona,  Seville, 
Talenoia,  and  Yalladolld.  In  the  Spanish  pos- 
khIoos  out  of  Europe,  there  are  m  America 
one  an^bishoprio  (Santiago  de  Cuba)  and  two 
biaboprics ;  in  Asia,  one  archbishopric  (Manila) 
and  four  bishoprics.  The  archbishop  of  To- 
ledo ia  primate  of  Spain.  In  1830  tue  clergy 
and  religious  orders  counted  103,800  members, 
inelnding  S0,900  monks  and  S4,700  nuns  in 
1,910  convents.  In  leSO-'e  nearly  all  the  con- 
Tenta  were  sappressed;  but  subsequently  va- 
rious female  communities,  mostiy  devoted  to 
teaching  and  to  the  care  of  the  sick,  and  a  few 
male  orders,  were  reastablished  by  permission 
of  the  government.  In  18S0  there  were  BS 
male  courentawith  71Q  monks,  and  6Se  female 
convents  with  19,690  nuns.  The  number  of 
priests  in  1867  was  48,948.  In  former  times 
flke  church  owned  immense  possessions,  hot 
is  ISSS  tbey  were  declared  natitmal  property 
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and  oonflscated,  and  the  clet^  Indenmlfled  by 
"  :ed  salaries.  Up  to  18S9  the  eooleaiastioM 
property  which  had  been  sold  amoonted  to 
$76,000,000.  A  concordat,  cooclnded  Aug.  20, 
1859,  and  promnl^ted  Jan.  14^  1860,  stipu- 
lst«d  that  the  churdi  should  remain  In  the  DOS' 
session  of  all  the  property  not  yet  disposed  of, 
and  should  have  in  fntnre  the  right  of  acqui- 
ring property  of  any  kind. — The  organization 
of  public  instruction  dates  from  1846.  At  the 
head  of  edncational  affairs  ia  a  royal  council 
subdivided  into  six  sections,  viz. :  primary  in- 
stmctioiL  phUosophy,  ecolesiostioal  soienoeo, 
jnrispradence,  medical  science,  and  adminis- 
tration of  public  instruction.  In  1862  there 
were  fewer  than  S,000,000  individuals  who 
were  able  to  read,  and  scarcely  1,200,000  knew 
how  to  write.  Since  then  the  government  has 
made  efforts  to  improve  public  instruction,  and 
the  higher  institutions  of  learning  have  been 
the  object  of  special  solicitude.  In  1867  there 
were  26,832  public  schools,  with  1,420,889  pu- 
pils, of  whom  860,762  were  boys  and  674,677 
girls.  In  1872  the  middle  schools  consisted  of 
50  provincial  and  18  mnnicipal  institutes,  be- 
sides several  private  eoUgiot,  with  an  aggre- 
gat«  attendance  of  about  26,000.  Spain  haa 
10  universities,  in  Uadrid,  Barcelona,  Granada, 
Oviado,  Salamanca,  Seville,  Santiago,  Valencia, 
Valladelid,  and  Saragossa.  The  tottd  number 
of  students  in  1868  was  13,269.  Three  nni- 
versities  (Madrid,  Barcelona,  and  Granada) 
have  each  five  faculties  (philosophy  and  litera- 
ture, exact  sciences,  pharmacy,  medidne,  and 
law),  two  fonr  faculties,  one  three  faculties, 
and  the  others  but  two.  The  theological  facul- 
ties have  been  abolished  in  all  the  universities, 
and  theological  instruction  is  imparted  at  the 
seminaries  connected  with  the  episcopal  sees. 
Normal  schools  have  been  establisheo,  in  ac- 
cordance with  the  law  of  1857,  in  the  capitals 
of  the  several  provinces.  Specisl  instruction 
is  provided  for  by  a  school  of  engineering, 
commercial  sohoola,  a  college  for  the  deaf  and 
dumb,  a  school  for  the  blind,  and  a  higher  vet- 
erinary school  at  Uadrid,  with  bran^  estab- 
lishments at  Cordova  and  Soragosao.  Spain  bos 
many  literary  societies,  yet  none  of  them  can 
compare  with  similar  societies  in  most  other 
European  conntries.  The  best  known  among 
them  are  the  royal  academy  at  Madrid,  found- 
ed inl714;  the  academy  of  sciences  at  Seville; 
the  academy  of  plastic  arts  at  Uadrid ;  the  acad- 
emies of  arts  at  Seville,  Cadiz,  Valencia,  Sara- 
gossa, and  Palms;  the  royal  academy  of  Spanish 
history  at  Madrid ;  and  the  academy  of  geog- 
raphy at  Valladolid.  Of  pnblio  libraries  there 
ore  tiie  royal  library  and  six  others  at  Madrid, 
one  in  the  Escurial,  two  at  Valencia,  two  at 
Saragossa,  and  one  at  Toledo,  besides  those 
belon^ng  to  the  different  nniversities.  In  1808 
only  four  periodicals  were  published  in  Spain; 
In  18B3  there  were  468.  In  1867  there  were 
S3G  theatres,  with  accommodations  for  169,876 
people. — The  Spanish  peninsula  was  early  vis- 
ited by  the  Phcenioiona,  who  established  flour- 
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iafainf  coloaies  on  its  cofut*,  ancli  u  Tarte*- 
sa»  probably  the  TarahiBb  of  Soripbire)  and 
Gaies  (Cadiz).  Tbej  were  followed  by  the 
GreeliB,  smong  whose  oolonios  were  Emporin 
(now  Ampurias,  on  the  co«st  of  Catalonia) 
and  SagnatDin  (Mnrriadro,  in  Valenda).  Still 
the  interior  remained  very  imperfectly  known, 
and  it  was  not  till  the  second  Pnnlc  war  that 
the  Romans  acquired  an  acourate  knowledge  of 
the  coantiy.  The  Greeks  at  first  applied  the 
name  Iberia  (corresponding  to  that  of  the  river 
Iberai,  now  £bro)  to  the  eastern  coast,  calliite 
the  western  part  of  the  peninsula  Tartesria  ana 
the  centre  Celtics  1  bnt  later  tbey  extended  the 
term  Iberia  to  the  whole.  The  Bomsna  ei- 
ohanged  this  name  for  that  of  Hispania  (whence 
the  modem  Spun),  supposed  by  many  critics  to 
be  derived  from  the  Semitic  thaphan,  rabbit,  an 
animal  which  the  Phcenicians  tonnd  in  vast 
nnmberi  in  the  oonntry,  and  by  others  to  be 
from  the  Bosque  etpalia,  border.  From  re- 
mote antiquity  the  eleTat«d  resions  of  the  inte- 
rior were  peopled  by  the  Celtiberions,  a  race 
formed  from  the  mixture  of  Celts  and  Iberi- 
ans. (See  Cbltibkbluts.)  A  number  of  Ibe- 
rian and  Celtic  tribes,  however,  retained  their 
distinct  nationality.  Among  the  former  wero 
the  Aitores,  Oantabri,  and  Yaocni,  inhabiting 
the  monntainons  districts  of  the  north.  The 
unmixed  Celts  dwelt  chiefly  near  thfl  Onadi- 
ana,  and  in  Qailscia  (GaHcis).  The  Tnrde- 
tani,  who  lived  in  the  valley  of  the  Guadal- 
quivir, were  accounted  the  most  civilized  of 


and  warlike.  Even  in  antiquity  the  sheep  of 
8p^n  were  highly  prized,  and  the  oonntry 
produced  com,  oil,  and  wine;  but  its  prind- 
pai  riches  lay  in  its  mines  of  gold,  silver,  and 
other  metals.  After  the  first  Funic  war  the 
Carth^nians  began  to  establish  themselves 
in  Spain,  and,  under  the  leadership  of  Hamil- 
car  and  Hasdmbal,  snbdned  several  tribee  on 
the  S.  and  G.  coasts.  Among  the  cities  found- 
ed by  them  was  Kow  Carthage  (now  Carta- 
gena), which  soon  became  a  celebrat«d  em- 
porium. Pressed  by  the  Carthaginians,  the 
Greek  colonies  of  Sagnntnm  and  Emporim 
applied  for  aid  to  tbe  Romans,  who  obtained 
from  Carthage  an  agreement  not  to  extend 
her  dominion  beyond  the  Ibems,  and  to  re- 

rt  the  independence  of  Sagnntmn.  The 
^i  and  destmotion  of  Saguntum  by  Han- 
nibal in  219  B.  C.  led  to  the  second  Pnnic 
war,  in  the  course  of  which  Scipio  expelled 
the  Carthaginians  from  Spain  (204).  The  Ro- 
mans now  undertook  the  subjugation  of  the 
entire  peninsnla,  but  did  not  fully  succeed 
until  after  a  war  of  about  200  years,  in  which 
the  exploits  of  the  Lnmtanian  Viriathus,  the 
heroic  resistance  and  final  downfall  of  Nu- 
mantis  (18S),  and  the  temporary  independence 
of  a  part  of  the  country  under  the  gallant 
Sertorioa  (M  to  73)  form  brilliant  episodes. 
In  19  B.  G.  the  nibjection  of  all  Spain,  with 
the  exception  of  tbe  Basques,  was  completed. 


Augustus  divided  the  peninsula  into  three 
provinces:  Hispania  TarroconensiB,  so  named 
from  the  capital  Toiraco  (Tarragona),  in  tbe 
north,  east,  and  centre;  Hispania  Bietica  (from 
the  Bietis,  now  Guadalquivir),  in  the  south, 
and  extending  to  the  Anas  (Guadiana),  the 
capital  of  which  was  Corduba  (Cordova)  or 
Hispalis  (Seville);  and  Luritonia,  between 
Cape  Bt.  Yincent  and  the  Durins  (Donro),  and 
nearly  corresponding  to  the  modem  Portugal, 
the  capital  of  which  was  Augusta  Emerita 

gI6rida).  The  country  became  so  thoroughly 
omonized  that  it  was  one  of  the  principd 
seats  of  Roman  civilization  and  Itterstnre. 
Christianity  was  early  introduced,  and  in  the 
time  of  Constantine  the  Christianization  of 
the  entire  country  was  completed.  The  de- 
cay of  the  Roman  empire  colled  several  Ger- 
man tribee  to  Spun,  wno  encountered  bnt  fee- 
ble resistance.  The  Suevi  founded  an  empire 
in  the  N.W.  part,  in  the  prorinceof  Galjfecia; 
the  Alani  occnpied  Lusitania;  and  the  Van- 
dals settled  in  the  southern  province  ht  Btetica, 
which  was  called  after  tbem  YandaluBis  (now 
Andalusia).  The  Romans  called  to  their  ud 
tbe  Yisigoths,  who  bad  a  powerful  empire 
in  6.  W.  France,  already  ext«nding  across  the 
Pyrenees  as  far  as  the  Ebro.  King  Wallia 
of  the  Yisigoths  in  A.  D.  418  destroyed  the 
empire  of  ^e  Silingi,  a  tribe  of  the  Vandals, 
in  8.  Spain,  and  so  reduced  the  power  of  the 
Alani  that  they  fused  with  the  Vandals,  who 
in  their  turn  in  439  left  under  Genseric  for  N. 
Africa,  where  they  founded  a  great  empire. 
The  Yisigoths  soon  subdued  the  whole  of  Spain 
with  the  exoention  of  the  northwest,  which 
remained  in  the  possession  of  the  Snevi  till 
CBS,  when  their  empire  was  destroyed  by  the 
Vialgothic  king  Leovi^d.  One  of  the  great- 
est lungs  of  the  Yirigoths  wss  Euric,  who  in 
471  put  an  end  to  the  dominion  of  the  Ro- 
mans, and  gave  to  Spain  the  first  written  laws. 
Under  Reccared  I.  the  Yisigoths,  who  until 
then  had  been  Arians,  adopted  the  Catholic 
futh  (S89),  a  step  which  greatly  facilitated  the 
thorough  coalescence  of  tne  Gothic,  the  Latin, 
and  the  native  Spanish  elements  of  the  popu- 
lation into  one  Spanish  nationality,  with  a 
general  prevalence  of  the  Latin  element.  The 
constitution  of  the  Yisigoths  was  an  elective 
monarchy,  which  proved  to  be  a  prolific  source 
of  violence,  assassinstion,  and  civil  war,  and 
finally  led  to  the  destruction  of  their  kingdom. 
The  family  of  Alaric,  which  hod  been  dissatii- 
fied  at  a  new  election,  called  the  Arabs,  who 
had  an  empire  on  the  N.  coast  of  Africa  (in 
Mauritania,  whence  they  were  called  Moors), 
into  Spain,  and  King  Roderic  fell  in  the  great 
and  protracted  battle  at  Jerez  de  la  Frontera 
(July,  711).  The  Arabs,  under  the  leadership 
of  Tarik,  Musa,  and  others,  completed  within  a 
few  years  the  subjugation  of  the  country,  with 
the  exception  of  the  mountainous  districts 
Asturias,  Cantabria  (E.  of  the  preceding),  and 
Navarre,  where  a  Gcthic  prince,  Pelagins 
(Spanish,  Pelayo),  was  elected  king,  and  main- 
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tained  KimaaTf  BaooMafuUj  agtinst  the  ioTa- 
rioD  of  the  Arabs.  The  oonqnored  part  of 
Spaia  beoame  at  firat  a  province  of  the  eastern 
caliphe.  When  the  Ommiyode  line  of  oalipbs 
was  overthrown  by  the  Abbassides,  Abderrah- 
tnan,  who  had  escaped  the  maaaaore  ot  his 
tamilj,  was  invited  to  Spain,  and  in  T56  es- 
tablished aa  independent  Ommiyade  dynasty 
at  Cordova,  which  attained  a  high  de^ee  of 
prosperity,  especially  under  Abderrahman  III. 
(912-991).  Agiioniture,  commeroe,  science, 
and  art  floorished,  and  the  literary  institations 
of  the  Spanish  Kohanimedana  were  so  cele- 
brated that  they  were  frequented  by  Christian 
Btndente  from  all  oonntries  al  Europe.  The 
Jews  became  very  prosperous,  and  it  was  in 
Spain  that  the  medimval  Hebrew  literature 
reached  its  highest  development.  The  lan- 
goaKe  and  ooatoms  ot  the  Hoors  became  gen~ 
er^y  predominant;  the  Ohristiaos  were  de- 
prived of  their  political  rights,  yet  retained 
the  free  exercise  of  their  religion.  Early  in 
the  11th  century  the  caliphate  of  Cordova  be- 
came the  prey  of  internal  revolutions,  and  in 
1031  it  disappeared  altogether,  nnmerous  king- 
doms being  founded  on  its  rains.  Daring  the 
three  centnries  of  its  existence  the  Christian 
power  had  been  steaddy  extending  in  the  north 
of  the  peninsula.  The  little  kingdom  which 
maintained  itself  onder  PeUyo  in  the  monn- 
tainooa  districts  of  S.  W.  Spain  was  at  first 
limited  to  the  district  of  Oviedo,  and  therefore 
c^led  the  kin^om  of  Oviedo.  The  second  suo- 
eessor  of  Felayo,  Alfonso  I.,  the  Gatholio,  con- 
qnered  Galioia,  with  a  part  of  Leon  and  Castile, 
and  assumed  the  title  of  king  of  Asturias.  The 
whole  ot  Leon  wu  eonqnered  by  Alfonso  III,, 
the  Great  (abdicated  910),  whose  son  OrdoCo 
IL  transferred  bis  residence  to  the  city  of 
Leon,  and  called  his  dominion  the  kingdom  of 
Leon.  S,  E.  Spain  was  coaqnered  by  Charle- 
magne, and  became  known  as  the  Uarca  His- 
Cica,  bnl  the  Erauk  dominion  was  of  short 
ition.  Navarre  appears  as  an  independent 
state  in  the  Sth  century,  and  gradually  rose  to 
be  a  powerful  kingdom.  Near  the  sources  of 
the  Ebro  and  the  FisueKra  arose  the  kingdom 
of  Castile,  at  first  a  small  repnblio,  consisting 
of  some  forts  and  a  few  towns.  If  it  was 
ever  folly  sntidned  by  the  Moors,  it  threw  off 
their  yoke  very  soon,  for  as  early  as  TGQ 
there  appears  a  count  of  Oastile.  Its  territory 
was  soon  enlarged,  bat  for  some  time  it  was 
subject  to  Leon,  nntil  in  661,  under  Fernando 
Gonzales,  it  recovered  ita  independence.  Its 
mlers  soon  assumed  the  title  of  king,  and  in 
103T  Ferdinand  I.,  the  Greet,  onited  the  king- 
dom of  Leon  with  Oastile,  which  was  henceforUi 
the  most  powerful  Spanish  state.  Catalonia 
was  ruled  by  counts,  the  most  prominent  beiog 
those  of  Barcelona,  who  early  in  the  12th  cen- 
tury became  the  sole  rulers.  Aragon,  which 
had  formed  a  part  of  Navarre,  became  an  in- 
dependent kingdom  nnder  Ramiro  I.  in  I03C, 
and  in  1137  it  was  nnited  with  Catalonia. 
Portugal  was  made  a  distinct  county  by  Al- 
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focBo  YI.  of  Castile  about  1096,  and  in  11S9 
was  erected  into  a  kingdom.  The  most  impor- 
tant of  the  Uoorish  states  which  arose  out  of 
the  caliphate  of  Cordova  were  Toledo,  Valen- 
cia, MuTcia,  Saragossa,  and  Seville.  The  last 
became  very  powerful  under  the  Abadite 
princes,  and  comprised  Andalusia,  Cordova,  Al- 
garve,  and  other  territories.  In  the  latter  half 
of  the  11th  century  the  Christians  fonnd  a 
brave  leader  in  Alfonso  VI.  of  Castile,  whose 
reign  was  rendered  brilliant  by  the  romantic 
exploits  of  the  Cid.  Alfonso  destroyed  the 
kin^om  of  Toledo  (1085),  made  its  capital  hit 
residence,  and  named  his  conqnest  New  Cas- 
tile. Toward  the  close  of  the  11th  century  the 
Moorish  sect  of  the  Almoravides,  who  had 
established  their  dynasty  in  Morocco,  invaded 
Spain,  overthrew  the  kingdom  of  Seville,  and 
rapidly  extended  their  sway  over  the  other 
Moorish  territories.  But  before  the  middle  of 
the  12th  century  a  new  revolution  in  Africa 
raised  the  sect  of  the  Almohades  to  power, 
and  the  Almoravides  of  Spain  suecnmbed. 
The  Christian  princes,  who  like  the  Moham- 
medan rulers  had  constantly  warred  against 
each  other,  resolved  to  unite  their  forces  in  a 
common  effort,  and  in  ISIS  Alfonso  IX.  of 
Castile,  with  the  kings  of  Aragon  and  Navarre, 
annihilated  the  power  of  the  Almohades  in 
the  great  battle  of  Navas  de  Tolosa  in  the 
Sierra  Moreno.  Their  empire  fell  to  pieces, 
the  new  states  were  snccessively  snbdued  by 
the  Christians,  and  before  the  close  of  the  cen- 
tury Moorish  dominion  had  been  restrioted  to 
the  kingdom  of  Granada,  which  paid  homage 
to  Castle.  Granada  continued  for  two  cen- 
turies a  great  and  populous  state.  Weakened 
by  continnal  wars  with  Castile  and  by  internal 
dissensions,  it  finally,  after  a  desperate  con- 
flict, succumbed  under  the  famons  Boabdii  to 
Ferdinand  and  Isabella.  Among  the  Christian 
states  of  Spain,  Aragon  and  Castile  became 
the  most  powerful,  and  in  the  course  of  time 
absorbed  all  the  others.  Pedro  I.  of  Aragon 
conquered  the  principality  of  Hnesoa;  Alfon- 
so I.  (in  Ills)  Saragossa,  which  he  made  hla 
capital;  Alfonso  II.  and  Pedro  the  CathoUo 
likewise  enlarged  the  empire;  James  (Jaime) 
I.,  the  Conqueror,  wrested  from  the  Moori 
the  Balearic  islands  and  the  kingdom  of  Valen- 
cia; Pedro  III.  occupied  Sicily  in  1282;  and 
Alfonso  V.  nnited  Naples  with  his  kingdom. 
But,  while  enlarging  its  territory,  Aragon  suf- 
fered at  home  almost  continually  from  civil 
broils  and  plots,  from  contests  between  the 
grandees  and  the  kings,  and  from  oppression 
of  the  people  by  taxes.  It  was,  however,  the 
first  Christian  state  in  which  tlie  third  estate 
obtained  a  legal  position.  (See  Abaoov.) 
When  the  Catalonion  line  of  princes  became 
extinct,  the  cortes  of  Aragon  in  1412  elected 
Ferdinand,  infante  of  Castile,  their  king,  and  his 
descendants  ruled  the  country  nntil  the  latter 
part  of  the  15th  century,  when  the  marriage 
of  Ferdinand  V.,  the  Catholic,  of  Aragon,  with 
Isabella  of  Castile,  oouwlidated  all  Ohristian 
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Bpdn  Into  one  Ungdom,    Among  the  more 

prominent  kings  of  Castile  are  Ferdinand  IIL 
h217-'B3),  who  \>j  moceflsfal  waiB  against  the 
Moor>  annexed  Jaen,  Oordova,  and  SeTilIe  to 
hii  dominionE;  his  son  Alfonto  X,,  the  Wise 
(]2fiS-'81),  a  patron  of  science  and  art,  and 
himself  a  great  scholar,  but  s  weak  mler,  un- 
der whom,  while  he  was  striving  for  the  im- 
perial crown  of  Germany,  the  Moors  made  new 
oonqneeti  in  the  aonthem  part  of  Bpain ;  Al- 
fonso XI.  (I'824-'G0),  who  broke  the  power  of 
the  Uoors ;  and  his  son  Pedro  the  Cmel,  who, 
after  a  distracted  reign,  perished  in  ISQS.  In 
Oastile  the  towns  possessed  fewer  rights  end 
attained  leas  prosperitj  than  in  Aragon,  while 
the  privileges  and  the  power  of  the  clergj  and 
the  nobility  were  more  extensive.  In  the  I5th 
centarj,  during  the  reign  of  minor  princes,  the 
clergy  and  nobility  usurped  so  mnch  of  the 
royal  prerogativeB,  that  when  Isabella  (1474^ 
1604)  asoeoded  the  throne,  royalty  was  almost 

Eerless.  Ferdinand  the  Catbolio  nnited  the 
itj  of  grand  master  of  the  three  Costilian 
rs  of  Knights  for  ever  with  the  Spanish 
crown,  obtainea  from  the  pope  the  right  of 
nominating  all  bishops,  expelled  the  Jews  from 
the  Bpanish  soil,  and  reorganized  the  inqnisi- 
tion.  (Bee  iNquiamoN.)  The  subjugation 
of  the  kingdom  of  Granada,  the  last  Moorish 
possession  in  Spain  (1491-'2),  completed  the 
political  consolidation  of  the  kingdom ;  while 
the  conqnest  of  Naples  (which  had  been  eep- 
erated  from  the  crown  of  Aragon)  by  Oon- 
salvo  de  Cordova,  and  still  more  the  discov- 
ery of  America  by  Colnmhns,  and  the  snbse- 
qnent  oconpation  of  large  portions  of  North, 
Central,  and  Sonth  America  by  Spanish  gen- 
erals, soon  raised  the  new  kingdom  of  Spain 
to  the  front  rank  among  the  powers  of  the 
earth.  Bnt  the  expeditions  to  America  led  to 
a  neelect  of  the  native  soil,  and  the  expnlsioa 
of  the  Jews  and  of  the  bulk  of  the  Uoors 
proved  a  fatal  blow  to  the  flonrishing  industry 
of  Spain.  Ferdinand,  who  had  survived  his 
son-in-law  Philip  I.  of  Castile,  was  saooeeded 
in  1616  by  his  grandson  Cbarles  I.,  who  per- 
manently nnited  Castile  and  Aragon,  inherited 
the  Netherlands  from  bis  paternal  grandfather, 
the  German  emperor  Maximilian  of  Hapsbnrg, 
was  elected  emperor  of  Germany  (as  Charles 
v.),  and  conquered  Milan.  At  the  beginning 
of  his  reign  serious  insurrections  broke  out 
in  Yalencia  and  Castile,  where  the  people  de- 
manded a  more  hheral  constitntion ;  bnt  they 
were  soon  quelled,  and  resulted  in  the  aboU- 
tlon  of  the  principal  rights  of  the  towns,  the 
restriction  of  the  powers  of  the  cori«s,  and 
a  stronger  attachment  of  the  clergy  end  no- 
bility to  the  crown.  The  constitutional  privi- 
leges or  Jueroi  of  the  Basqae  provinces  were, 
however,  reconfirmed.  The  conquest  of  Mex- 
ico by  Cortes,  and  of  Peru  and  Chili  by  Pizar- 
ro  and  Almagro,  poured  immense  riches  into 
the  royal  treasnrj;  but  the  wars  of  Charles 
against  Francis  I.  of  France,  against  the  Protes- 
tants of  Germany,  agtinst  Uie  people  of  Ghent 


in  the  Netheriaads,  agdnit  Pope  Clement  VII. 
in  Italy,  and  against  Tunis  and  AlKiers,  ex- 
hausted the  revenues  of  tiie  country,  Durdened 
the  people  with  enormous  taxes,  and  required 
the  contracting  of  a  heavy  debt.  Under  the 
reign  of  his  son  Philip  II.  (ISSS-'eS)  the  vast 
monarchy  began  to  decay.  Philip,  under  a 
claim  of  succession  by  inheritance,  conquered 
Portugal,  which  from  ISSl  to  1640  remained 
united  with  Spain ;  but  this  conouest,  together 
with  the  war  against  the  revolted  NetheriandB, 
a  brilliant  naval  warfare  against  the  Turks, 
the  unfortunate  naval  stru^le  with  England, 
in  which  the  "Invincible  annade"  was  de- 
stroyed and  Cadiz  captured  by  the  English, 
and  the  extravagance  displayed  in  the  bnilding 
of  the  Escurial,  exhausted  the  strength  of  the 
country.  The  despotic  measures  adopted  by 
the  inquisition  for  crushing  out  Protestantism 
and  the  remnants  of  the  Moors  (Moriscoes), 
and  by  the  king  for  destroying  still  more  thor- 
oughly the  ancient  privileges  of  the  people, 
had  in  great  part  the  desired  effect,  hut  also 
Qompleted  the  niin  of  Spanish  commerce,  ag- 
riculture, and  influstry.  Literature  and  art, 
however,  continued  to  Sourish,  and  the  Span- 
ish language  and  fashions  controlled  the  courts 
of  Europe.  The  imbecile  and  fanatical  Philip 
III.  (1588^1621)  left  the  reins  of  government 
to  his  favorite.  Count  Lerma,  who  squandered 
the  revenues  of  the  state,  and  drove  the  last 
of  the  Moriscoes,  600,000  in  number,  out  of 
Spain.  Under  Philip  IV.  (1621-'e6)  Portugal 
recovered  its  independence;  Catalonia  vas  de- 
vastated for  10  years  by  a  civil  war ;  the  Dutch 
infested  the  Bpanish  possessions  in  America, 
especially  Peru;  three  fieets  were  destroyed 
by  gales,  diseases,  and  the  enemy ;  the  Protes- 
tant Netherlands  were  abandoned  for  ever ; 
insurrections  broke  out  in  Naples  and  Sicily ; 
and  the  enmlt;  between  Olivarez,  the  Spanish 
minister,  and  Richelieu,  involved  Spain  in  a 
war  wiUi  France,  by  which  the  former  lost 
Ronssillon.  Under  Charles  II.  (1906-1700)  an- 
other disastrous  war  was  waged  against  France, 
and  thepopulation  of  ^ein  decreased  to  8,000,- 
000.  The  death  of  Charles,  with  whom  the 
Bpanish  house  of  Hapshnrg  became  extinct, 
occasioned  a  war  for  the  succession  to  the 


pold  I.  of  Austria,  tried  to  secure  for  princes 
of  their  respective  families.  Chajlee,  in  a  sec- 
ond will,  appointed  Philip  of  Anjou,  grandson 
of  Louis  AlV.,  sole  heir  of  all  the  Spanish 
monarchy;  but  Qermany,  England,  ana  Hoi* 
land  contrated  the  validity  of  the  will,  and  for 
18  years  resisted  the  claim  of  Philip  to  th« 
Spanish  throne.  (For  the  principal  events  of 
the  war  of  Spanish  suocession  in  the  wider 
sense,  see  Philip  V.,  Chamjs  VI.  of  Germany, 
LoDisXIV.,  EroETTB,  andMABLBOROcoH,)  The 
allies  won  several  signal  victories  j  yet  Philip 
V.  finally  maintained  himself  on  the  throne, 
although  In  the  peace  of  Utrecht  (1718)  he 
was  obliged  to  cede  Naples,  the  island  of  8ar- 
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flidft  (a  oonqoMt  of  Aragoo),  IDIan,  And  the 
twb  ot  ttie  IfQtherUnds  to  Asatria,  Sicilj  to 
BftToy,  and  Oibraltar  and  IGnorca  to  England. 
TJiideT  his  rdgn  Aragoo,  Valencia,  and  Oatalo- 
nia  loot  the  laat  of  their  oonititationAl  righto. 
The  great  attain  of  tb«  state  were  managed  hj 
thft  oiiMn,  Elizabeth  FtntMa,  and  her  minia- 
ter,  OardiDsl  Alberoni.  In  Ital;,  Naples  and 
BieUy  were  oonqpored  bj  the  infante  Carlos 
in  ITU-'S,  and  Fann&  gained  for  the  infante 
PbiBp  in  1748.  Philip^!  ion  Ferdinand  VI. 
(174S-'69)  was  diaabled  hj  melmncholj  from 
taicmg  aotire  part  in  the  government.  He 
vrai  tnooeedad  D7  hit  half  brother  Gharlei  III. 
(l76fl-'88),  previonslj  king  of  Naples,  with 
irhoae  reign  a  better  era  began  to  dawn.  Hav- 
ing aigoed  the  Bonrbonio  fanul^  oompaot  with 
Franoe  in  1761,  he  was  inTolved  in  the  French- 
English  war,  in  whiob,  as  well  as  in  an  expedi- 
tion against  Morocco  and  Algiers  in  1779,  and 
in  the  expenaive  siege  of  Gibraltar  daring  a 
■eoond  war  with  England,  the  Spanish  arms 
were  not  snecesafol ;  oat  the  internal  prosperi- 
ty of  the  oonntry  was  greatlj  promoted  bj  the 
wise  admtnistratioii  of  the  king,  who  was  as- 
riated  bj  a  nnmber  of  enlightened  statesmen, 
■e  Arsndft,  Oamponuuea,  Olavidez,  and  Florida 
Blanoa ;  agricaltnre,  oommerce,  and  trade  be- 
gan to  reTiTO;  and  the  population  during  his 
rrign  showed  a  considerable  increase.  The 
power  of  the  inqoisition  was  greatly  restricted, 
the  Jemits  were  expelled  from  all  the  Spanish 
dominions  (17C7),  and  the  bonndaries  of  the 
empire  enlarged  by  the  addition  of  Minorca 
utd  Louisiana.  He  was  followed  hj  his  son 
Charles  IV.  (1788-1B08),  who  at  first  contin- 
oed  the  ntortaitorf  policy  of  his  father,  bnt 
after  1703  gave  himself  np  to  the  pernicious 
influenoe  of  Manuel  Qodoj,  duke  of  Alcudia. 
At  flrat  Spun  Joined  the  alliance  against  the 
French  repoblio,  bnt  was  soon  compelled  to 
oonolnde  tne  ingloriona  peace  of  Basel  (1796), 
by  which  Smto  Domingo  was  ceded  to  France. 
In  17M  Godoy  entered  with  France  into  the 
offensive  and  defensive  league  of  San  Dde- 
fooao.  and  declared  war  agaiast  England.  In 
1797  the  Spanish  Seet  was  defeated  near  Oape 
St.  Vincent,  Minoros  and  Trinidad  were  00- 
oapied  by  the  English,  and  all  the  ports  of 
Spain  blockaded.  Spain  suffered  so  much  from 
this  war,  and  the  nnanoial  embarrassment  of 
tbe  oonntry  became  so  great,  that  Godoy  re- 
signed hii  poeition  as  prime  mioister,  slthongh 
herotuned  in  teat  a  controlling  inflnence  in 
state  ttttin.  In  1800  Sp^n  oeded  Louisiana 
to  France,  and  fn  1801  oomraenoed,  at  the  in- 
atigalion  of  Bonaparte,  a  war  against  Porta- 
gal,  the  ally  of  Inland,  which  was  termina- 
ted by  the  peace  of  Badajoa,  and  resulted  in 
the  cee^on  oC  OKvenca  by  Portugal  to  Spain. 
By  the  treaties  of  Lun^ville  and  Amiens,  Spun 
ceded  Trinidad  to  England,  Farms  was  an- 
nexed to  the  Cisalpine  repnblic,  and  the  prince 
of  Parma,  a  descendant  of  ue  royal  Donse 
of  Spain,  was  made  king  of  Etruria.  On  the 
reopening  of  the  war  between  Franoe  and 
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England  in  1808,  France  demanded,  in  accor- 
dance with  the  leagne  of  San  Ildefonso,  tJie 
assistance  of  Spun,  which,  desirous  of  pre- 
serving a  neutral  position,  agreed  to  pay  to 
France  a  monthly  subsidy  of  4,000,000  pias- 
ters. Tbe  capture  of  several  Spanish  vessels 
by  the  English  oompelled  Spain  to  declare  war 
agunst  England,  Dec.  12,  1804.  At  Trafal- 
gar, Oct.  21,  1806,  the  oombined  French  and 
Spanish  fleets  were  totally  defeated  by  Nel- 
son, and  Spain  alone  lost  13  ships  of  the  line. 
The  misery  which  these  unfortunate  wars 
bronght  upon  Spun  led  to  the  formation  of 
a  powerful  opposition  to  Godoy,  who  made 
some  feeble  and  froitless  eSorts  to  extricate 
his  oonntry  from  the  alliance.  The  success  of 
Napoleon  in  the  war  against  Prussia  thwarted 
these  efforts ;  he  demanded  and  obtuned  from 
Spain  two  aniiliary  armies,  one  of  which,  con- 
sisting of  16,000  men,  was  sent  to  Denmark, 
the  other  to  Tosoany.  Spun  had  also  to  sub- 
mit to  the  disgraceful  treaty  of  Fontaineblean, 
in  consequence  of  which  French  troops  were 
marched  into  the  oonntry.  An  insurrection 
compelled  Oharles  IV.  to  abdicate  in  favor 
of  Uie  prince  of  Astm^aa  (March  19,  IBOS), 
who  ascended  the  throne  as  Ferdinand  VII. 
Soon  after,  however,  in  a  letter  to  Napole- 
on, he  represented  his  resignation  as  compul- 
sory, and  revoked  it.  Both  father  and  son 
ooorted  the  patronsAc  of  Napoleon,  who,  so- 
cepting  the  office  of  arbiter,  invited  them  to 
Bayonoe,  and  there  extorted  from  both,  as  well 
as  from  the  infantes  Don  Carlos  and  Don  An- 
tonio, a  resignation  of  their  claims  to  the 
Spanish  throne.  Napoleon  then  called  a  Junta 
of  ISO  Spanish  and  American  delegates  for  the 
purpose  of  forming  a  new  constitution,  and  on 
Jane  6, 1808,  declsjed  his  brother  Joseph  king 
of  Spain  and  the  Indies.  The  now  constitution 
was  adopted  and  sworn  to  by  the  king  and  the 
delegates,  July  6.  On  July  S  Joseph  depart- 
ed for  Spain,  ifhere  iuenrrections  had  alroady 
broken  out  in  Navarre,  Aragon,  Estremadnra, 
Oastile,  Leon,  and  Galioia.  England,  on  July  4, 
made  peace  with  "  the  Spanish  people,"  recog- 
nized Ferdinand  VIL  as  king  of  Spain,  and 
vigorously  supported  the  insarrection  of  the 
Spaniards,  which  was  under  the  direction  of  a 
oentral  Junta.  The  Junta,  at  the  head  of  which 
was  the  aged  ex-minister  Florida  Blanca,  called 
into  the  field  half  a  million  of  combatants,  nnder 
Palafoi,  OastaOos,  Romans,  Ballesteros,  and 
other  national  leaders,  who  were  supported  by 
English  armies  nnder  Moore,  Baird,  Welling- 
ton, Beresford,  and  others.  A  fierce  guerilla 
warfare  was  waged  throughout  the  oonntry ; 
Saragossa,  Gerona,  Cadiz,  Tarragona,  and  Va- 
lencia were  heroically  defended.  Cntil  1812 
the  war  was  carried  on  with  varying  success ; 
yet  the  greater  part  of  Spain  fell  into  the  hands 
of  the  French,  who  were  commanded  by  Sn- 
ohet,  Soult,  MassSna,  Marmont,  Ney,  Maodon- 
ald,  and  other  generals,  and  the  Spanish  pa- 
triots and  the  English  muntoined  themselves 
only  in  the  weatem  provinces  and  in  Portugal. 
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But  the  failnre  of  Napoleon  in  Bawift  was  sooa 
followed  by  aretreat  of  the  French  from  Spain. 
Sonlt  with  80,000  French  troops  waa  reoalled ; 
the  brilliant  victory  of  Wellington  at  Vitoria 
(June  21, 1918)  forced  the  French  army  to  fall 
back  to  the  other  side  of  the  Pyrenees.  Only 
a  few  strong  plac«*  remained  in  their  posses- 
sion, nntil  the  bloody  victory  of  Wellington  at 
Tonlonse  (April  10,  1814}  and  the  capture  of 
that  city  snccesafDlly  terminated  the  Spanish 
war  of  independence.  The  cortes,  which  in 
January,  1810,  bad  fled  from  Seville  to  Cadie, 
completed  a  new  constitntion,  March  16,  181S. 
The  regency,  which  was  recognized  by  Eng- 
land and  Russia,  at  once  took  the  oath  to  ac- 
knowledge it  After  the  termination  of  the 
war,  the  oortes  invited  Ferdinand  VII.,  who 
had  been  set  free  by  Napoleon,  to  retnm  to 
Bptua  and  take  an  oath  to  support  the  consti- 
totion.  Ferdinand  returned,  bnt  went  to  Va- 
lencia, and  declared  the  constitation  nnll  and 
void.  He  annonnced  at  the  same  time  bis  in- 
tention, not  to  restore  despotiam,  bnt  to  intro- 
dooe  another  oonstitntion  on  a  liberal  basis. 
This  promise  was  not  fnlfillad;  the  inquisition 
was  revived,  despotism  was  restored,  and  most 
of  the  reforms  mtrodaced  under  Charles  III. 
were  annnlled.  Florida  was  sold  for  |S,000,000 
to  the  United  Ststes,  and  the  attempts  to  recon- 
quer the  revolted  colonies  in  America  proved 
miserable  failaree.  On  Jan.  1, 1620,  a  military 
insurrection,  under  Biego,  broke  out  for  the 
purpose  of  restoring  the  constitution  of  1612. 
It  spread  with  great  rapidity ;  several  generals, 
as  O'Donnell  and  Freyre,  who  were  sent  ont 
for  its  suppression,  joined  the  insurrectionists; 
and  in  March  the  king  was  compelled  to  pro- 
claim the  constitution  of  1812,  and  to  convoke 
the  oortes.  A  new  ministry  was  formed,  the 
press  declared  free,  the  inquisition  abolished, 
and  within  a  few  days  the  new  order  of  things 
was  acknowledged  throughout  Spain.  The 
suppression  of  a  part  of  the  convents  and  other 
resolotioni  passed  by  the  cortes,  which  met 
in  July,  provoked  the  formation  of  an  "apos- 
tolical jnnta,"  which  demanded  the  restoration 
of  the  absolute  power  of  the  king,  of  the  con- 
vents, and  of  fendal  inatitntions.  Even  a  re- 
gency was  appointed  by  the  apostolical  party 
at  6eo  de  ITrgel,  in  Catalonia ;  but  the  troops  of 
the  government  drove  the  regency  into  France 
in  November,  1622,  and  dispersed  all  the  gne- 
rilla  bands  in  the  northern  provinces  in  Feb- 
rnary,  1828.  In  the  mean  time  France,  at 
the  congress  of  Verona  (1822),  agreed  with 
the  courts  of  eastern  Europe  upon  an  armed 
intervention  in  Spain.  The  Spanish  govern- 
ment was  called  upon  to  restore  the  royal  sov- 
ereignty and  to  change  the  constitation ;  and 
compliance  being  refused,  a  French  army  of 
100,000  men,  under  the  dake  of  Angoul^me, 
marched  into  Spain  in  April,  182S.  The  Span- 
ish government  opposed  to  them  fonr  corps  nn- 
der  Ballesteroa,  Ifina,  O'Donnell,  and  Morillo, 
but  most  of  them  were  soon  overpowered  and 
capitulated;  Biego,  who  maintained  himself 


longer  than  most  of  the  other  generals  in  the 
field,  was  msrde  prisoner  and  hanged.  The  king 
was  compelled  to  follow  the  oortes  to  Seville, 
and  from  thenoe  to  Cadiz;  bnt  a  new  regency 
at  Madrid,  in  the  name  of  the  "imprieoned 
king,"  restored  political  abaolutism,  together 
wit£  the  convents.  When  Cadiz  waa  dosely 
invested  and  bombarded  by  the  French,  the 
oortes  restored  to  the  king  lus  absolute  power, 
Sept.  26.  Ferdinand  VII.  at  once  revoked  all 
the  decrees  of  the  constitutional  government 
from  March  ?,  1820,  to  Oct.  1,  1828,  and  eon- 
finned  those  of  the  regency.  All  persons  sus- 
pected of  liberalinn  were  persecuted  with  great 
rigor ;  the  municipal  rights  of  the  commanitiea 
were  abolished ;  and  a  treaty  waa  concluded 
with  France,  which  provided  for  a  continu- 
ance of  the  French  occupation.  Still  a  great 
part  of  the  absoludst  party  considered  the  king 
sa  not  sufficiently  energetic,  and  formed  a  co- 
alition for  elevating  to  the  throne  his  brother 
Don  Carlos.  Several  insurrections  broke  out 
in  1S26  and  1926,  bnt  they  were  soon  quelled. 
At  the  same  time  Spain  was  compelled  to  aban- 
don its  last  position  on  the  mainland  of  Amer- 
ica, Jan.  22,  1826.  In  1B80  Ferdinand  was 
prevailed  upon  by  bis  wife,  Maris  Christina,  a 
Neapolitan  princess,  to  abolish  by  the  prag- 
matic sanction  of  March  20  the  Salic  law  of 
the  Bourbon  family.  In  conseqnenoe  of  this 
change  bis  daughter,  the  infants  Isabells  (bom 
Oct.  10,  1980X  became  heir  to  the  throne,  in 
place  of  his  brother  Don  Carlos.  Tn  Septem- 
ber, 1882,  the  apostolic  party  extorted  from 
the  king,  who  was  dangerously  ill,  a  revocation 
of  tbe  pragmatic  sanction  of  1830 ;  but  the 
intrigue  was  soon  discovered,  the  inflaenoe 
of  tbe  party  broken,  and  Maria  Christina  ap- 

Kinted  regent  of  Spain  for  the  time  of  the 
ig's  illness  (October,  1882).  She  surrounded 
herself  with  S  ministry  of  modtradoi,  and  tried 
to  effect  a  reconoiliation  with  the  liberals  in 
order  to  break  the  power  of  the  Carliata.  Don 
Carlos  himself  entered  a  protest  against  his 
exclusion  from  the  throne,  which  waa  sus- 
tained by  the  Bourbonio  courts  of  Italy.  Tbe 
death  of  Ferdinand  VII.,  Sept.  29,  1888,  was 
the  signal  for  a  general  civil  war.  Don  Carloa 
was  procldmed  in  the  Basque  provinces  as 
Cbarlee  V.,  and  was  supported  by  a  majority 
of  the  clergy  and  the  country  people  through- 
out the  kingdom  ;  Maria  Ohriatina  bad  the 
joint  support  of  the  moderados  and  the  liber- 
als. At  first  the  Carllsts,  cnder  the  command 
of  Znmalacarreguy,  were  successful,  and  the 
government  of  Christina  implored  the  ^d  of 
England  and  France,  which  allowed  recruiting 
within  their  statea  for  tbe  Spanish  army.  Soon 
afterward  an  army  of  10,000  men  was  enlisted 
in  England  to  join  the  royal  troops.  The  cause 
of  the  Carlists  began  to  decline  with  the  un- 
expected death  of  Zumalacarr^uy,  June  2S, 
1836,  and  still  more  when  Espartero  in  1886 
assumed  command  of  tbe  royal  army  in  the 
northern  provinces.  The  government,  in  the 
mean  while,  was  compelled  to  make  new  con- 
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eoanona  to  the  radical  wine  of  the  progreiBive 
party  ifixaltado*),  and  to  Mopt  tn  19S7  the  so- 
nailed  modified  oonititntion  of  181S.  The  Car- 
Uite  vere  finallj  OTOrpairered  in  1986,  when 
Don  Carlos  fled  to  France.  Cabrera  main- 
boned  himself  until  July,  1840,  when  he  also 
fled  to  France,  and  the  Carlist  war  was  st  an 
Mid.  Yet  another  rerolntionarj  movement 
broke  ont  in  the  same  jear,  when  the  oortes 
psased  a  new  offmUamivito  law,  which  abol- 
idted  the  former  munidpal  rights  of  the  Span- 
ish towna.  Maria  Chrirtina  fonnd  it  neoeaaarj 
\a  appoint  Esportero,  the  leader  of  the  move- 
ment,  prime  minister;  soon  afterward  (Oct. 
IS)  riie  reaped,  and,  with  the  chiefs  of  the 
moderadoa,  embarked  for  France.  The  cortes 
in  1841  appointed  Espartero  regent  daring  the 
minority  of  the  qneen,  and  Argtkellee,  an  old 
oonstitationalist  of  1812,  her  tutor.  The  ad- 
ministratioa  of  Espartero  did  more  to  promote 
the  proaperitj  of  the  country  than  anj  other 
before  or  aft«r  liim.  New  roads  and  oanals 
were  oonstruoted,  mining  was  encouraged,  and 
industry  and  trade  were  put  on  a  flrmer  ba- 
sis; and  the  functions  of  public  officers  were 
never  discharged  with  greater  integrity.  Bat 
the  sale  of  the  eoolesiastical  property  had 
provoked  the  almost  nnanimons  opposition  of 
the  Spanish  clergy,  who,  in  union  with  the 
moderado*  and  the  abtolvtiita*,  were  strong 
wongh  to  haraaa  Espartero  by  insurrections 
during  the  entire  period  of  his  administration. 
In  May,  1843,  an  open  ruptnre  between  Espar- 
tero snd  the  oortes,  althongh  a  majority  of 
them  were  orogrwtUtiu,  was  at  once  followed 
by  a  general  insurrection  throughout  Spain,  at 
the  head  of  which  were  the  leading  generals 
of  the  moderados,  as  Narvaez  and  O'Bonnall, 
who  had  returned  from  France.  Toward  the 
close  of  July  Espartero  embarked  at  Cadiz  for 
Eo^oad.  In  October  the  cortes  declared  the 
queen  of  -^e,  who  in  the  next  rear  formed 
K  ministry  of  moderados,  under  tne  oresiden- 
OT  (rf  Narvaez.  Christina  was  recalled  from 
Vnac»,  her  secret  marriage  with  Mnfloz,  for- 
merly one  of  her  body  guards,  pnblicly  an- 
nounced, and  negotiations  commenced  with 
the  pope,  who  had  denounced  the  sate  of 
ehnrch  property  as  robbery.  In  the  cortes 
which  met  in  October,  1844,  the  moderados 
had  a  majority,  and  in  the  constltntion  which 
ibey  adopted  (the  oonstitation  of  184C)  the 
righta  of  the  oortes  were  limited,  and  the  trial 
by  jorj  for  offences  of  the  press  and  the  na- 
tional militia  were  abolished.  The  snbseqaent 
history  of  Isabella  II.,  who  in  1840  married 
her  courin,  Don  Froncisoo  de  Asis,  is  espe- 
cially noted  for  the  frequent  change  of  her 
ministers,  mostly  brought  about  by  pslaoe  in- 
trigue*. In  1847  the  qneen  yielded  for  a  time 
to  the  coonsels  of  her  favorite,  Gen.  Ser- 
rano, and  appointed  a  ministry  of  progresis- 
taa,  wbioh  promulgated  a  general  amnesty  and 
conferred  on  Espartero,  whom  they  recalled 
tram  England,  the  dignity  of  a  senator.  But 
be/ore  the  end  of  tiie  year  the  moderados 
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regained  the  oontrol  of  the  state  under  the 

energetio  leadership  of  Narvaez,  who  showed 
a  conciliatory  spirit,  maintujied  the  amnesty, 
and  made  no  objection  to  the  return  of  Es- 
partero. Two  illicit  ezpeditiont  agunst  Cuba, 
m  13C0  and  18S1,  which  were  prepared  by 
Cuban  refugees  in  the  United  States,  and  met 
with  great  enoouragement  in  the  southern 
states  of  the  Union,  and  snbseqnently  the  de- 
olarations  of  the  Ameriosn  democratic  party 
in  favor  of  an  acquisition  o(  Cuba  by  the 
United  States,  disturbed  the  relations  between 
the  two  governments.  The  relations  with  the 
papal  court  were  settled  on  a  friendly  footing 
by  the  concordat  of  18G1.  Narvaez  resigned 
in  1861,  and  till  1864  short-lived  and  wealc 
ministries  succeeded  each  other,  most  of  which 
had  reactionary  tendencies.  In  1854  the  pro- 
gress of  illiberal  legislation,  the  finanoial  opera- 
tions of  Maria  Christina,  her  husband  MuDoe, 
and  the  banker  Salamanca,  who  had  wrong- 
fully obtained  the  most  important  railroad  con- 
cesuons,  and  the  imposition  upon  the  country 
of  a  compnlsory  loan  of  180,000,000  reals,  led 
to  a  mihtary  Insurrection,  one  of  the  leaders 
of  which  woa  Qen.  O'Bonnell,  who  called  on 
all  liberal  parties  to  unite  and  restore  the  oon- 
stitutioD  of  1887.  On  July  24  the  queen  saw 
herself  compelled  to  chaise  Espartero  with 
the  formation  of  a  new  government.  Con- 
stitaent  oortes  were  called,  in  aooordanoe  with 
the  law  of  I8S7,  which  met  in  a  single  cham- 
ber, and  elected  Espartero  their  prerident, 
Nov.  23 ;  bnt  two  days  later  he  was  sgain  ap- 
pointed prime  minister.  The  cortes  restored 
in  the  msin  the  liberal  constitutions  of  1813 
and  18ST,  and  declared  themselves  in  favor 
of  religions  tolerstion,  and  for  the  sale  of  the 
church  property.  A  large  minority  demanded 
the  one  chamber  system,  and  that  the  decrees 
of  the  cortes  should  not  need  the  sanction 
of  the  crown.  The  ascendancy  of  liberal- 
isni  lasted  until  July,  1868,  when,  reactionary 
infinences  having  again  prevailed  in  the  pal- 
ace, Espartero  resigned,  and  O'Donnell  was 
appointed  prime  minister.  An  insurrection  in 
Madrid  and  the  other  large  cities  was  sup- 
pressed, and  the  entire  kingdom  declared  in  a 
state  of  si^^.  On  Aug.  15  the  national  guard 
was  dissolved,  and  gradually  the  illilieral  Iwis- 
lation  of  1846  restored,  especially  since  Nar- 
vaei  had  become  prime  minister.  The  sale  of 
ehnrch  property  was  Inhibited,  and  the  con- 
cordat of  1851  restored.  The  church  property 
question  was  finally  adjusted  by  a  convention 
with  Borne,  on  Aug.  S6,  1869;  and  Qie  Span- 
ish government  became  the  strongest  snpporter 
of  the  temporal  sovereignty  of  the  pope.  In 
1858  Spain  united  with  France  in  sending  an 
expedition  against  the  emperor  of  Anam,  which 
oonauered  part  of  the  coast  of  that  country. 
At  tiie  close  of  1B69  war  was  declared  against 
Morocco  on  account  of  Moorish  piracies,  and 
an  army  under  O'Donnell  was  sent  into  Afri- 
ca. After  several  indecisive  conflicts  the  Moors 
were  defeated,  Feb.  4t,  1860,  near  Tetuan,  which 
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wu  cBptQred,  and  on  April  S7  a  treaty  of 
peace  nas  signed  in  which  the  lultan  a^«ed 
to  paj  an  i^emnitT  of  400,000,000  reals,  and 
to  accord  to  BpaniBn  trade  the  same  rights  as 
were  enjojed  t>j  the  most  favored  natiom. 
Diplomatic  relations  with  Heiioo  had  been 
hroken  ofiF  in  1807  on  account  of  ontragea  on 
Spanish  subjects  and  the  non-payment  of  8pan- 
isD  claims.  Negotiations  with  ^ance  and  £ng- 
landj  which  complained  of  similar  grievances, 
led  m  lesi  to  tne  oonclasion  of  a  tripartite 
treaty,  in  accordance  with  which  the  three 
governments  toward  the  close  of  the  year  sent 
an  expedition  against  Heztco,  to  obtain  aatis- 
factlon.  The  castle  of  6an  Joan  de  Ulloa  and 
Tera  Cmz  surrendered  to  the  Spuiish  squad- 
ron under  Gen.  Gasaet  withont  a  stnig^  (Deo. 
14-17} ;  bnt  the  project  of  the  establishment  of 
&n  empire  under  Maximilian  being  disapproved 
of,  the  Spanish  forces  were  withdrawn  in  May, 
1SS3.  In  1660  a  OarUst  insurrection  was  in- 
cited by  Gen.  Ortega,  governor  of  the  Balearic 
ialands,  who  proolaimed  as  king  the  oonnt  de 
Montemolin,  eldest  son  of  Don  Carlos.  The 
attempt  failed,  Ortega  was  captured  and  shot, 
and  the  count  de  Montemolin  was  forced  to 
FKioance  his  clum  to  the  throne;  bnt  soon 
after  he  repudiated  bis  abdication  at  Cologne. 
He  died  at  Trieste  on  Jan.  IS,  1861,  when  his 
brother  Don  Jnan  asserted  bis  right  to  the 
Spanish  crown.  In  the  same  year  Spain  re- 
sumed her  authority  over  the  repablio  of  Santo 
Bomingo  on  the  invitation  of  President  San- 
tana,  who  despaired  of  aliaying  internal  dissen- 
Biona.  Troops  were  sent  thither,  bnt  in  1863 
an  insurrection  broke  out,  which  resulted  in 
the  relinqnishment  of  the  country  by  Spain  in 
1865.  In  18M  war  was  declared  agwnst  Spain 
by  Peru  in  consequence  of  the  seizure  by  the 
former  of  the  Chincha  islands.  Chili  joined 
Pern  in  186D,  and  the  war  continued  till  1866, 
when  the  Spanish  forces  were  withdrawn  from 
the  Pacifio.  (See  Chili,  and  Pamr.)  The  mis- 
deeds of  Qoeen  Isatieila's  administration  and 
her  own  personal  misconduct  caused  wide- 
apreod  dissatisfaction  snd  led  to  nomerons  in- 
surrections in  186S-'8,  and  resulted  in  the 
defeat  of  the  royal  army  at  Alcoloa,  Sept  28, 
1868,  and  the  flight  of  the  queen  to  France.  A 
provisional  government  was  established,  pre- 
sided over  by  Generals  Serrano  and  Prim  and 
Seflor  016zaga.  These  events  were  imme- 
diately followed  by  an  insurrection  in  Cuba. 
(See  Cfba.)  During  1869  several  republican 
insnrrections  against  the  provisional  govern- 
ment were  suppressed  witli  much  blwdahed, 
and  the  oortes  voted  by  a  large  majority  against 
a  republic  and  for  a  regency,  which  was  estab- 
lished on  June  16,  with  Serrano  at  its  head. 
Violent  discussions  then  took  place  concern- 
ing the  choice  of  a  kinpi.  After  the  rejec- 
tion of  the  candidacy  for  the  throne  by  several 
princes,  the  provisional  government  proposed 
to  the  cortes  in  July,  1870,  the  election  of 
Prince  Leopold  of  Hohenzollem-Sigmaringen ; 
bat  he  deelined  becoming  a  candidate  in  con- 


sequence of  the  atrong  opposition  of  Tmux, 
which  r6Enlt«d  in  the  Franco-German  war. 
Meanwhile  republican  agitation  was  renewed 
in  the  provinces,  but  on  Nov.  16  the  oortes 
elected  for  king  Amadens,  dnke  of  Aoeta,  the 
second  son  of  King  Victor  Emanuel  of  Itidy, 
who  accepted  the  crown  on  Dec  4.  On  Dec 
28  Mufihal  Prim  was  mortally  wounded  by  sa- 
sassins  in  his  carriage  in  the  streets  of  Madrid, 
and  two  days  after  Amadens  landed  at  Carta- 
gena. He  endeavored  to  rule  the  country  as  a 
coastitntionsl  monarch ;  but  the  dislike  of  the 
Spaniards  for  a  foreign  prince,  and  the  demor- 
■uzed  condition  of  all  parties,  caused  his  utter 
failure.  After  a  stormy  reign,  during  which 
Sagaato,  Topete,  Serrano,  and  Zorrilla  were  the 
leading  statesmen,  he  abdicated  on  Feb.  11, 
18T8,  and  the  cortes  established  a  government 
under  the  presidency  of  Estanislao  Figueraa. 
Meanwhile  a  Carlist  insurrection,  which  hod 
broken  out  in  the  norA  in  1872,  began  to  de- 
velop itself.  Son  Carlos,  son  of  Don  Juan, 
who  had  renounced  in  his  favor  his  hereditary 
rights  in  1866,  took  command  of  the  insur- 
gents and  proclaimed  himself  king  nnder  the 
title  of  Charles  VII.  Among  the  commanders 
under  him  were  his  brother  Don  Alfouso,  ac- 
companied hy  his  sanguinary  wife  Dotta  Blan- 
ca,  the  curate  Santa  Omz,  Dorregaray,  Eho, 
Sahalls,  Lozano,  Tristany,  and  Llzirraga;  but 
the  old  Carlist  chief  Cabrera  finally  declared 
for  the  Madrid  government.  The  insurrection 
gradually  spread  over  Navarre,  the  Basone 

Erovinces,  Catalonia,  Aragon,  and  even  Va- 
mcia.  On  June  6,  1873,  the  cortes,  having 
previously  abolished  slavery  in  Porto  Rico, 
adopted  and  produmed  a  democratic  federal 
republic  by  a  vote  of  210  to  2,  and  SeDor  Pi  y 
Margall  wee  chosen  president  of  the  eiecntive 
power.  He  was  succeeded  on  July  19  by  Don 
Nicolas  Salmeron,  who  whs  suoceeded  tn  turn 
on  Sept.  7  by  Don  EmiUo  Castelar.  But  the 
republic  bod  scarcely  been  established  when 
the  intrantigentei  and  internationals  began 
a  series  of  revolutionary  movements  in  favor 
of  "cantonal  sovereignty,"  and  insurrectiona 
broke  out  in  various  dtiee,  chiefly  of  the  south 
and  soQthenat,  while  the  Carlists  infeeted  the 
north.  Alooy,  where  frightful  atrocities  were 
committed,  Malaga,  Seville,  Cadiz,  Granada. 
Valencia,  and  Murcia  were  'easily  reocenpied 
by  the  government  troops  nnder  Pavia,  Cam- 
pos, and  others  (July  and  August) ;  but  Carta- 
gena,  in  which  Gen.  Contreras  led  the  insnr- 

Sents,  resisted  for  six  months  (July,  187S,  to 
anuory,  1874).  Here  a  portion  of  tiie  Span- 
ish fleet  bad  fallen  into  the  hands  of  the  insur- 
gents, with  which  they  made  piratical  excur- 
sions against  Almeria  and  other  towns  of  the 
coast.  The  blockade  was,  however,  pushed 
forward  with  vigor,  and  a  heavy  bombardment 
finally  compeUed  the  surrender  of  the  for- 
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_  I  on  Jan.  8, 1874,  when  bis  minlatiT 
wu  foond  to  bo  in  the  minoiit7.  On  the 
(oilowing  dar  Oen,  Pavi«,  captain  general  of 
Hadrid,  diaaolved  the  oortee  with  an  anned 
force,  and  a  new  minia^  waa  formed  nnder 
the  presidene;  of  Oen.  Serrano.  Oartagona 
having  been  redoeed  ahortly  after  hia  aooea- 
don  to  power,  Serrano  peraonaU^  took  the 
oommana  againat  the  Oarliata.  who  Itad  taken 
Fortngalete,  and  after  oonaidwable  fighting 
with  ■nijiug  anooeaa  aronnd  Sonuntffoatro 
(Han^lbtj),  Portngalete  waa  retaken  and 
Bilbao  relieved.  Ifuahal  Oonclu,  however, 
who  anooeeded  Sarrano  In  oommand  of  the 
army  of  the  north,  fell  in  battle  before  Eatella 
inJnne,  and  in  Jnlj  Don  Altonao  advanoed 
with  hia  Oarliata  aa  far  as  Oaenoa.  Payoerda, 
whieh  the  Oarliata  besieged,  was  relieved  in 
Angnst,  and  Imn  in  November.  Serrano  held 
the  execnUre  power  until  Jan.  9,  187B,  when 
Alfonso,  Bonof  Isabella  II.,  who  had  been  pro- 
claimed king  b;  the  armiea  of  the  centre  and 
north  and  in  Madrid,  landed  in  Spain.  The 
new  king  took  the  field  agunst  the  Oarlista  in 
person,  but  with  slight  anooeaa.  Snbseqnentljr, 
nowever,  operation*  were  reeiuned  with  great- 
er vigor,  and  the  Oarliata  were  repnlaed  from 
8l  Elebaatian  and  before  Yitoria,  and  forced 
back  iMjond  the  Ebro,  Oatalonia  waa  almost 
entirelr  freed  from  them,  and  the  captore  of 
8eo  de  tTr^  with  its  garrison  fOotober)  proved 
a  demoralizing  defeat.  Man^OarliBtcmeusnb- 
mitted,  others  fled  into  Fruoe,  and  still  othen 
wera  shot  as  truton.  At  the  dose  of  187S 
the  Oarlist  iosnrrection  seenied  to  be  on  the 
point  of  enoonmbing  to  the  forces  of  Alfonso 
£IL;  bnt  an  empt;  treasury,  the  tronblea 
caused  bf  the  intraruigtattt  and  bj  the  aori- 
moniona  dispateB  of  the  diSereat  political  fao- 
tions  in  Uaarid,  and  the  still  nnsnppreaaed  re- 
bellion in  Oaba,  rive  little  hope  of  a  peaceful 
reign  to  the  new  King. — Among  the  best  hi»- 
tonea  of  Spain  are  those  of  Mariana  (1601 ; 
with  eontinoatdon  ^  Saban  j  Blanco,  10  vols., 
Madrid,  1817-'2SX  Bosd  (8  vols.,  Milan,  1821), 
and  Lembke  and  SohUer  (in  the  ooUaotion  of 
Heeren  and  TJkert,  a  vols.,  1681-'67).  The 
most  vnlnable  iUtutrations  of  Spanish  history 
in  English  are  in  the  works  of  Presoott,  Irving, 
Hcknor,  Watson,  Robertson,  Ooze,  Dnnlop, 
BoQthej,  Bdrling,  and  Ford.  Some  of  the 
more  recent  works  on  Spain  are  the  following: 
Ooello,  StteSa  f/togn^ea,  geolSaieaf  agrieoia 
i*  e^aaila  (Madrid,  1804) ;  F.  Oarrido,  Za 
Btpatta  eont^porinea  (Barcelona,  1860) :  H. 
M.  Willkomm,  Da*  pyrenAitcAe  HaSnnteUand 
(Leipsio,  1866);  G.  de  Lavigne,  L'Etpaant  tt 
U  Portugal  (Paris,  1867) ;  Oh.  de  Mazade,  Let 
rivolutiont  dt  PEipagne  (Paris,  1860) ;  H.  8i- 
goillot,  Leftrsi  >ur  Cl^agM  (Paris,  1870); 
Aognstns  J.  0.  Hare,  "  Wanderijigs  in  Spain  " 
(London,  1S72);  Baron  Oh.  Davillier,  i'S- 
tKigne,  illDstrated  b;  Dor6  (4to,  PariL  1873 ; 
EoKlish  translation  by  J.  Thompson,  London 
and  New  York,  1870-'6);  V,  Oherbnliea,  i'Si- 
jw^M  politiqw,  1868-1878  (Paris,  1874);  N. 
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L.  Thieblin,  "  Spain  and  the  Spaniards  "  (Lon- 
don, 1873;  Boston,  1876);  H.  W.  Baxley, 
"  Spain  :  Art  Bemains  and  Art  Realities  ; 
Painters,  Priests,  and  Princea"  (2  vols.  Bvo, 
London,  187S);  and  H.  J.  Rose,  "Untrodden 
Spain  and  her  Black  Conutry,  being  Sketehea 
of  the  Life  and  Cluracter  of  the  Spaniards  of 
the  Interior  "  (S  vols.  8to,  London,  1870). 

SPira,  UagMge  ani  UuMmt  U.  The  Span- 
ish language  sprang  from  the  vulgar  Latin, 
wbieh  was  introduoed  into  Spain  with  Roman 
domination,  and  became  preralent  thronghout 
the  penlueula.  Bnt  veatwea  atiU  rem^ed  of 
ancient  dialeota  and  of  idioma  Introduoed  by 
Pbcmieiana,  Greeks,  and  Oartheginians,  who 
founded  ooloniea  on  the  ooasL  The  invasion 
of  the  Goths  soon  determined  the  corrup- 
tion of  the  Latin ;  but  aa  the  conquerors  had 
already  l>een  in  extensive  conunaniaatlon  with 
the  Romans,  the  oorraption  was  not  so  oom- 
plete  as  in  some  other  provinoes  of  the  empire 
overrun  by  northern  nations.  Even  after  the 
Gothic  rule  was  firmly  eatsblished,  the  bishops 
of  Rome  retained  much  inflnenoe  in  the  gov- 
ernment, and  through  them  the  distance  be- 
tween the  coDquerors  and  the  oooqaeted  was 
greatly  leaaened ;  and  when  they  finally  co- 
alesced, the  language  of  the  latter  prevailed, 
though  Bomewhat  disfigured.  At  the  time  of 
the  Saracen  invasion  this  adnlterated  Latin 
was  the  tongue  in  common  use.  After  the 
destruction  of  the  Gothic  empire  the  national 
language  was  preaerved  in  tlie  faatneMes  of 
the  north,  bnt  in  so  oorrupt  a  state  that  in 
the  9th  century  the  Latin  of  books  was  no 
longer  intelligible  to  any  but  the  ehurohmeu. 
This  uncultured  idiom  was  extended  gradual- 
ly by  conquest  to  the  parts  occupied  by  the 
Moors,  where  it  aoqnired  many  Arabic  words, 
which  contributed  materially  to  its  vigor  and 
richness.  Such  waa  the  process  of  formation 
of  tlie  Osstili&n  tongue,  in  earlier  times  called 
the  Boittanee  wigar.  The  Latin  continued 
to  be  the  language  of  ttia  cloisters  and  the 
collies,  and  in  it  were  written  most  of  the 
important  works  down  to  the  16th  century, 
when  it  waa  superseded  by  the  language  of 
the  people.  The  following  arc  some  of  tho 
more  important  clianges  in  the  formative  part 
of  the  language.  The  vowels  s  and  o  of  the 
accented  penultima  frequently  develop  into 
the  diphthongs  ie  and  us,  as  in  tiempo,  Bueno, 
fiMTte,  putnt«,  from  t«mput,  b<mum,  /ortem, 
pontem.  Harsh  consonants  show  a  tendency 
to  soften,  and  combinations  to  change  into 
single  consonants,  as  in  airir,  »aber,  digo, 
offua,  edad,  from  ap«rirt,  ntptre,  dieo,  aqiia, 
atattm.  Such  combinations  as  el,Jl,pl,  &c., 
are  often  changed  Into  the  liquid  II,  as  in  llat», 
llama,  Uano,  from  tlavU,  flamma,  plantu;  et 
passes  into  «A,  as  in  nocht,  diehc,  from  noeUm, 
dietara;  initial  /  is  changed  into  mute  A,  as 
in  haeer,  from  faetre.  Theae  mutations  occur 
in  the  accented  penultima,  and  disappear  gen- 
erally with  a  transpo^tion  of  accent,  or  with 
the  addition  of  one  or  more  syllables,  as  in 


byCoogle 


318 


SPAm  (Lasodaqi  i 


titmpo,  temporal,  htuno,  hrniMme,  llamar,  ex- 
olamor,  tie.  The  d  in  the  middle  of  &  word 
between  two  vowels  has  often  been  dropped, 
u  in  cr«er,  JUl,  from  ertdere,  fidelit;  and  a  b 
or  d  is,  as  in  cognate  languages,  inserted  where 
m,  n,  or  I  would  meet  with  r,  as  nomhrt,  from 


gutturals  g  (before  t  Qt  i)  and  j  (or  x) 
be  ascribed  to  Teutonio  inBuence.  In  words 
beginning  with  t  followed  b;  another  conso- 
nant, a  enphonio  «  is  invariablj'  prefixed,  as 
in  ettar,  etpirilu,  etevdo,  from  ttare,  ipirittu, 
teutum.  Ni,  n«,  nn,  and  gn  have  been  often 
changed  into  the  liquid  n  (fl),  as  in  £ipafla, 
•ntnifla,  alio,  lelio,  from  Bi^ania,  intranta, 
onnvt,  lignum.  The  inSections  of  the  noon 
and  the  verb  show  a  marked  infinenoe  of  the 
Gotiiio.  The  refined  S7st«m  of  declension  waa 
too  complicated  for  the  northern  barbarians ; 
the7  nsed  onl^  one  case  ending  for  each  of  the 
dngnlar  and  plural  numbers,  and  this  ending 
WBB  sapplied  in  the  singular,  not  \>j  the  Latin 
.  nominative,  hut  bj  the  accnaativa,  with  the 
rejection  of  the  consonantal  ending  m,  and 
Bomettmei  of  the  sjllabio  ending  em.  Thus 
the  Latin  nix,  dttx,  and  tirtut  pass  into  aiete, 
diique,  and  virtvd;  hut  the  neuter  nonns  eor- 
ptu,  temptu,  and  caput  form  euerpo,  tiempo, 
and  eabo.  The  loss  of  cases  was  remedied  bj 
the  Die  of  the  article,  not  unknown  to  the 
Ooths,  and  obtained  from  the  vulgar  Latin,  in 
the  shape  of  the  demonstrative  pronoun  ille 
and  the  numeral  untM.  The  verb  also  has  lost 
some  terminations,  the  piece  of  which  has  been 
•applied,  though  impeiiectlj,  bj  the  more  fre- 

anent  use  of  the  ftaiiliaries.  The  composi- 
OD  of  the  future  (amari  instead  of  amar  he, 
I  have  to  love),  and  the  expression  of  the 
passive  voloe  by  means  of  the  auxiliarj'  verbs, 
are  the  most  remarkable  instances  of  the  in> 
fluenoe  of  the  Gothic  The  words  of  north- 
ern oripn  are  calculated  to  amount  to  about 
one  tenth  of  the  whole  number,  many  of 
which  refer  to  war  and  strife,  or  to  peouliui- 
liea  of  the  Teutonio  race.  From  the  Arabs, 
who  maintained  themselves  on  Spanish  soil 
for  nearly  800  years,  the  Spanish  language 
re<wived  that  oriental  coloring  which  distin- 
gnishes  it  among  the  Bomanio  languages ;  but 
on  words  and  forms  the  influence  of  the  Ara- 
ble was  slight.  The  sound  of  s,  and  of  e  before 
e  and  *  (precisely  that  of  tb  in  the  English 
think),  is  of  Arabio  origin ;  so  are  most  of  the 
words  beginning  with  al  (the  Arabio  article), 
some  of  which,  as  almanayue,  akohol,  dec, 
have  passed  through  the  Spanish  into  all  the 
modem  languages  of  Europe.  Among  the 
numerous  dialects  simnltaneously  developed  in 
the  peninsula  from  the  amalgamation  of  the 
Latin  and  the  Gothic  languages,  the  Costihan 
gradually  gained  the  ascendancy,  and  has  be- 
come established  as  the  language  of  Spain. 
All  the  other  dialects  have  perished  in  the 
course  of  time,  with  the  exception  of  the 
Portngnese,  which  has  become  a  separate  laa- 
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gnage,  and  the  Catalan,  still  spoken  thronghont 
Catalonia.  The  Basque,  which  is  spoken  in 
some  of  the  northern  provinces,  is  supposed  by 
philologists  to  be  the  lineal  descendant  of  the 
langnage  moat  in  vogue  in  the  peninsula  before 
the  Boman  invasion.  The  territory  of  the 
Spanish  language  is  one  of  the  most  extensive 
in  the  world,  embracing,  besides  Bpsin,  all  of 
the  Spanish  American  republics,  most  of  the 
West  Indies,  the  Philippine  islands,  and  small 

Ctions  of  AfriOB.  The  Spsaish  language 
27  letters  or  signs  of  as  many  distinct 
sounds.  Two  of  these,  the  liquids  U  and  ff 
(pronounced  respectively  like  U  in  JuUa  and 
ni  in  vnton),  are  peculiar  to  it.  The  langnage 
is  destitute  of  tiie  sound  of  e  in  teal,  iaa 
Spanish  t  having  always  the  (A  sound,  and  t 
the  sharp  sound  as  in  tun.  Ail  lettera  are 
pronounced  except  A,  and  «  in  the  combina- 
tions gve,  gui,  qve,  out.  The  six  vowels  do 
not  change  in  sound,  like  the  En^ish  vow- 
els, but  have  always  the  same  pronunciation, 
which  agrees  with  that  of  the  Italian. — The 
substantives  have  only  two  genders,  mascu- 
line and  feminine;  but  the  article  has  three 
forms,  el,  la,  and  le,  the  last  of  which  is  used 
for  changing  adjectives  into  substantives,  as 
Su^nd,  good,  lo  bueno,  that  which  ia  good. 
The  plural  is  formed  by  adding  to  the  singu- 
lar either  «,  as  libra,  liirae,  or  ef,  as  met,  tef/, 
rvbi,  pi.  maiei,  le]/ei,  rvbiet.  A  declension 
proper  does  not  occur,  the  inflections  of  the 
Latin  having  been  lost,  end  being  replaced  by 
the  use  of  prepositions,  especially  de  and  d. 
The  Spanish  is  nncommonly  rich  in  augmen- 
tative and  diminutive  terminations,  which  have 
gradually  become  the  regular  and  very  com- 
mon means  of  adding  to  the  original  meaning 
of  words  the  expression  of  great  or  small  size, 
and  feelings  of  admiration  or  contempt.  The 
comparative  is  generally  formed  by  prefixing 
to  the  pontive  the  adverb  mai  (Latin  magi*, 
more),  and  the  rdative  superlative  by  adifing 
to  the  comparative  the  definite  article;  as 
grande,  large,  ffiiu  grande,  larger,  el  or  la  mat 
grande,  the  largest.  It  has  also  the  forms 
mayor,  larger,  and  la  mayor,  the  largest  It 
has  retained  from  the  Latin,  like  the  kindred 
idioms  of  Italy  and  Portugal,  an  absolute  su- 
perlative, formed  by  the  addition  of  the  end- 
ing h*iino.  In  the  verb  the  subjunctive  baa 
two  more  tenses  than  the  Italian  and  French 
langusgesi  viz. ;  second  conditional  and  future 
conjunctive.  The  number  of  conjugations 
has  been  reduced  to  three,  as  the  forma- 
tion of  the  infinitive  by  discarding  the  final 
e  of  the  Latin  infinitive  effaced  the  distinction 
between  the  second  and  third  Latin  conjuga- 
tions. The  Spanish  has  also,  almost  alone 
among  the  Bomance  longnsges,  a  double  set 
of  auxiliary  verbs,  hober  and  tener,  ter  and 
e4tar,  and  oses  the  reflexive  form  of  the  verb 
more  extensively  than  almost  any  other  lan- 
guage of  Europe.  The  most  important  of  the 
native  grammars  are  those  of  Lebrija,  the  first 
of  all  (Salamanca,  1492),  the  Spanish  academy 
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(ii«w  ed.,  ICftdrid,  1866),  Sa]v&,  RamenterU, 
ind  Bello ;  among  foraign  ones,  thow  ot 
M&Uefille  (Paris,  1940)  and  Obantreaa  (Paria, 
1SB3}.  The  beet  material  for  a  hiatorioal 
grammar  is  ta  be  fonnd  in  Origina  d»  la  Im- 
gua  Btpanela,  by  HayauB  j  SUoar  (Madrid, 
1787  and  1873).  The  best  diotionaries  are 
ttkoae  of  the  Spanish  academy,  BbIt^  and  Bo- 
mingnez,  porely  Spaniob ;  while  among  the 
bilingoal  diotionaries,  the  most  Talaable  are 
those  of  SalvA  and  o(  NaSei  de  Taboada, 
French-Spanish ;  of  Seckendorf  (S  toIs^  Ham- 
bni^,  1823),  Spanish-German ;  and  of  Keaman 
and  Baretti,  revised  by  Yelazqiiez  de  la  Oadena 
(New  Yorlc,  1652),  Spanish-Englisli.  A  com- 
prehonsiTe  diotionary  purely  Spaaiah,  etymo- 
logloal  and  raitomti,  is  nov  (18Tfl)  in  ooarse 
of  preparation  by  a  society  of  literati  la  Bo- 
gota.— LrrBsArnBB.  The  literary  life  of  the 
Spanish  people  began  nnder  the  role  of  the 
BomsnB,  when  Spain  Ijeoame  a  chief  seat  of 
Roman,  oivilization,  and  prodooed  many  of 
the  gre^Mt  writers  of  Latin  literatnre.  After 
tha  Ohriatianization  of  Spain  and  S.  W.  En- 
rope  in  general,  eoolesiastioal  literature  fonnd, 
next  to  Italy  and  Ganl,  iU  most  fertile  soil 
in  Spain.  After  the  InTssion  by  the  Arabs, 
Arabian  literatare  attained  a  high  deffree  of 
prosperity,  and  the  nnmeroas  Jews  cnltiTBted 
Hebrew  literatare  with  great  soooesa.  The 
national  literature  of  Spain  begins  in  the  13th 
OHitary  with  epio  and  didaotio  poems  in  Oas- 
tilian  verse,  and  resting  on  strong  national  sen- 
timents as  a  basis.  The  first  ot  these  poema  in 
age  aa  well  aa  in  importance  is  the  one  com- 
monly oaQed  the  "Poem  of  the  Old,"  composed 
probably  in  the  second  half  of  the  12th  centu- 
ry. Its  aabjeot  is  taken  from  the  adventnree 
of  Roy  Diaz,  sarnained  el  Cid  Campeador, 
"the  Lord  Champion,"  the  popnlar  nero  of 
the  ohivalrons  age  of  Spain,  and  the  defender 
of  his  oonntry  against  the  Jloorish  invaders. 
It  is  a  rhymed  narrative  of  events  in  chrono- 
logical ondar,  partly  hiatorioal  and  partly  ro- 
mantic, told  with  Homeric  aimpticity ;  and, 
■Itbongh  its  verso  is  rude  and  unadorned,  the 
poem  deserves  to  be  ranked  among  tbe  finest 
prodnotions  of  the  middle  ages.  Before  this 
Spain  had  many  popular  songs,  both  lyric  and 
(fiio,  bnt  we  know  little  of  their  original  form, 
M  thay  were  not  oommitted  to  writing  be- 
fore the  IGth  oentnry.  The  single  manuscript 
which  haa  preserved  tha  "Poem  of  the  Cid" 
contains  three  other  poems,  all  like  that  anony- 
mous, viz. ;  "  The  Book  of  Apolloniiu,  Prince 
of  TjTB,"  "  The  Life  of  onr  Lady,  St.  Mary  of 
Egypt,"  and  "  The  Adoration  of  the  Three 
Holy  Kings."  These  poems,  as  well  aa  the 
rhymed  "Lives  of  Sainta"  by  the  priest  Qon- 
aJo  de  Berceo  (died  about  13S0),  and  the  anon- 

COMS  poem  of  "  Count  Fenian  Gonzales,"  a 
o  of  the  earlier  period  of  the  Christian  con- 
flict with  the  Moors,  who  is  to  the  north  of 
Spun  what  the  Cid  became  somewhat  later  to 
Arsgon  and  Valencia,  betray  the  influence  of 
the  eoolaaiaatioal  poetry  of  Ukose  times  and  of 


the  chivalric  poetry  of  Franoa.  They  are  writ- 
ten either  in  stanzas  of  Alezandrina  vane  or 
in  the  indiganoua  rhythm  of  the  redoitdillat. 
Berceo  is  the  earliest  Spanish  poet  whose  name 
can  with  cu^nty  be  connected  with  his  works, 
which  oomprised  more  than  13,000  lines.  A 
great  impuue  to  the  development  of  literatnre 
was  ^ven  by  King  Alfonso  the  Wise  of  Cas- 
tile, who  snbstjtated  the  Spanish  language  for 
the  Latin  in  the  courts,  ana  ordered  the  laws 
to  be  published  in  it.     Alfonso  bims^f  was  a 

tirolifio  author.  In  order  to  bring  uniformity 
nto  the  diflerent  systems  of  Spanish  legisla- 
tion, he  compiled  several  codes  of  laws,  the 
most  celebrated  of  which  has  the  title  Lai  lieta 
partida*.  Several  historioal  works,  as  a  uni- 
versal history  of  tha  world,  a  history  of  the 
orosades  (La  ffran  eongwtta  de  ultramar),  and 
the  celebrated  OriniiSa  general,  a  general  his- 
tory of  Spain  until  the  death  of  his  father, 
were  compiled  under  his  direction.  By  these 
works,  as  well  aa  by  a  translation  of  the  Bi- 
ble into  Spanish,  be  became  tiia  creator  of 
Spanish  prose.  Some  of  his  poetical  worka 
have  also  considerable  merit,  tnough  in  gen- 
eral they  are  most  remarkable  for  the  varie- 
ty of  their  metrea,  some  of  which  were  first 
introduced  by  Alfonso  into  Spanish  poetry. 
The  Poema  da  Algandro  ot  Juan  Lorenzo  8«- 
gura  is  a  work  of  more  than  10,000  lines  on 
the  life  of  Alexander  the  Great,  .filled  with 
the  fables  and  extravagances  of  the  times.  A 
oontinoation  of  it,  called  Lot  votot  del  jpavim, 
is  now  lost.  Alfonso  found  many  imitators, 
aa  author  and  patron  of  literatare,  among  the 
auooeeding  kings  and  the  princes  of  the  royal 
family.  The  most  important  ot  these  worka 
of  royal  origin  is  El  eonde  Lueaaor,  by  the 
prince  Don  Juan  Manuel  (died  about  1847),  a 
collection  ot  49  tales,  anecdotes,  and  apolognee, 
in  the  oriental  maimer,  and  partiy  t^en  from 
oriental  sources.  The  most  remarkable  poet 
of  the  14th  century  is  Juan  Ruiz,  commonly 
called  the  archpriest  of  Hita  (died  about  18S0). 
His  works,  emtiraoing  religious,  psatoral,  and 
erotic  songs,  fables,  satires,  and  proverbs,  eon' 
sist  of  nearly  7,000  verses ;  and,  although  gen' 
erally  written  in  the  four-line  stanza  of  Ber- 
ceo, they  contain  no  fewer  than  16  metrical 
forms,  some  of  which  are  taken  from  the  Pro- 
vencal. The  didactic  tendency  of  the  poetry 
of  this  period  is  apparent  in  the  Coniejot  y 
dceumenloM  al  r«y  Don  Pedro,  commonly  called 
the  book  of  Rabbi  Don  Santob,  a  carious  poem, 
addressed  by  a  Jew  of  Carrion  to  Pedro  the 
Gruel  ou  bis  acoesrion  to  the  throne,  for  the 
purpose  of  ^ving  to  him  wise  moral  coun- 
sels. Another  didactic  poem  is  "  The  Donee  of 
Death"  {Danta  general  de  la  mu^te),  a  kind 
of  spiritual  masquerade,  in  which  the  different 
ranks  of  society,  from  the  pope  to  the  young 
child,  appear  dancing  with  the  skeleton  form 
of  death.  The  formation  ot  a  courtly  school 
of  lyric  poets,  after  the  model  of  tha  tronba- 
dours,  had  commenced  under  Atfooso  X.,  who 
himself  wrote  lyrio  poems  in  the  dialect  ot  Go- 
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liofa.  A  flonriahiiiK  sohool  o(  Provengal  tron- 
badonra  was  formed  ti  the  court  of  the  coonta 
of  Baroelono,  and  a  coortly  school  of  OsstiJian 
poets  Bprasff  op  at  the  court  of  the  ohivalrio 
king  John  II.  The  poetrr  of  this  school,  which 
moved  within  the  narrov  circle  of  conrtlj'  gal- 
]ant)7,  lacked  vi^r  and  vsrietj.  Their  works 
were  collected  in  eaTteioneroM,  tiie  oldest  of 
which  is  that  of  Juan  Alfonso  de  Baena,  a  con- 
verted Jew  and  one  of  the  secretaries  of  John 
II.  The  most  complete  collection  of  the  kind, 
the  CajKionero  general  of  Fernando  del  Oaatillo 
(Valencia,  ICll),  containB  (in  its  10th  ed.,  1ST8) 
the  names  of  IBS  satbors,  from  the  beeinning 
of  the  reign  of  John  11,  to  the  time  of  the  em- 
peror Oharles  V.  Among  them  were  the  mar- 
3als  of  Villeoa,  the  marqais  of  Santillana,  and 
nan  de  Uena,  who  in  larger  didactic  poems 
tried  to  imitate  classical  and  Italian  models; 
XHego  de  San  Pedro,  who  also  wrote  two  love 
novels,  Cdretl  de  amor  and  Cveition  da  amor ; 
and  Guzman,  who  is  alto  celebrated  as  a  his- 
torian. In  opposition  to  the  Provencal  and 
oonrtlj'  schools,  a  more  popnlar  literature  be- 
gan in  the  second  half  of  the  14th  oentor;, 
RFOwing  direotlj  out  of  the  enthusiasm  which 
had  so  long  pervaded  the  whole  mass  of  the 
Bpanish  people;  and  it  asserted  for  itself  a 
place  which  m  some  of  its  forms  it  still  main- 
tains. This  popular  literature  may  be  divided 
into  four  elates,  ballads,  chronicles,  romances 
of  ohivalrj,  and  the  drama.  Of  moat  of  the 
old  ballads,  as  far  as  the  time  when  tbej  were 
thonght  worthy  to  be  written,  l>oth  authors 
and  dates. are  unknown;  about  1,000  are  ex- 
tant, onequal  in  length  and  still  more  in  merit, 
which  have  been  collected  in  the  Bomaneero 
general  (18  parts,  160fi~'14).  The  chronicles, 
or  the  half  gennine,  half  fabolona  histories  of 
the  sreat  events  and  heroes  of  the  national 
annals,  were  originally  begun  by  authority  of 
the  state,  but  tney  were  always  deeply  im- 
bued with  the  popular  feelings  and  character. 
Some  of  them  nave  already  been  referred 
to ;  other  works  of  this  class,  which  evince  a 
steady  progress  of  the  historical  prose,  are  the 
ehroniclea  of  Ayala  and  of  Juan  NuDez  de 
Vtllaizan,  the  "Chroniole  of  the  Cid,"  the 
"  Chronicle  of  the  Travels  of  Ruy  Gonzalez 
de  Olavijo,"  and  others.  The  first  and  most 
celebrated  of  the  romances  of  chivalry  is  the 
"Amadis  de  Ganl,"  originally  the  work  of  a 
Portugnese  gentleman  of  the  14th  century, 
Vaaco  de  Lobeira,  but  translated  into  Span- 
ish by  Uontalvo  between  1492  and  1604.  The 
Portngnese  original  can  no  longer  be  found ; 
but  the  Spanish  version  proved  one  of  the  most 
successful  books  of  this  branch  of  literature, 
establishing  a  high  reputation  in  every  conn- 
try  of  Eurone,  and  having,  as  Don  Quixote 
said,  descenaant«  iunnmerable.  The  Spanish 
drama  arose  ont  of  the  representations  so  ex- 
tendvely  connected  with  the  festivals  of  the 
church  during  the  middle  agea.  Among  the 
beet  productions  of  this  early  period  of  Span- 
iiA  literatnre  belong  the  pastoral  plays  of 


Juan  de  la  Gncina  and  the  celebrated  dramatio 
novel  of  CeUtUna  by  Fernando  de  Bojas. — 
The  second  period  of  the  national  literatnre 
of  Spain  extends  from  the  accession  of  the 
Austrian  dynasty  at  the  beginninR  of  the  leth 
century  to  Cervantes.  Under  Charles  L  (V. 
of  Germany)  Spain  rose  suddenly  from  a  sec- 
ond class  kingdom  of  Europe  to  be  the  most 
Eowerful  empire  of  the  world  ;  and,  as  in  the 
istory  of  otner  countries,  the  politioal  glory 
reflected  itself  in  the  rapid  progress  of  litera- 
ture. The  union  of  Aragon  and  CaBtile  led  to 
the  general  adoption  of  the  CastJlian  dialect 
as  the  commercial  and  literary  language  of 
the  people.  In  consequence  of  the  conquest 
of  Naples  by  Gonsolvo  de  Cordova  (1608-'4), 
and  the  increased  intercourse  of  Spaniaroa 
with  Italy,  Italian  Uterature,  at  that  time  the 
most  advanced  of  Europe,  l>egan  to  have  a 
marked  influence  on  the  poet^  of  Spain.  The 
great  Italian  models,  especially  Bante  and  Pe- 
trarch, were  imitated,  and  Italian  measures, 
as  the  verses  of  seven  and  eleven  syllables, 
and  Italian  fonns,  as  the  sonnets,  ettate  rime, 
and  eanttmi,  were  introduced.  The  first  poet 
of  this  class  was  Joan  Boscan  Almogaver 
(died  154S),  who  made  an  experiment  in  Cas- 
tilian  of  sonnete  and  the  other  forma  of  verse 
used  by  Italian  authors.  In  most  of  these 
poems,  although  they  are  obviona  imitationB 
of  Petrarch,  a  Spanish  tone  and  spirit  are 
perceptible,  which  rescue  them  from  the  im- 
putation of  beln^  copies ;  yet  there  is  an  ab- 
sence of  the  dehcate  and  exact  finish  of  the 
original.  To  a  still  greater  perfection  the  best 
forms  of  Italian  Verse  were  carried  by  a  friend 
of  Boscan,  Garcilaso  de  la  Yega  (died  IfiSB), 
whose  pastoral  poems,  unexcelled  in  Spanish 
literature,  are  remarkable  for  gentleneaa,  a 
pleasing  aeatnees  of  ezpresuon,  and  a  rare 
sweetness  of  versificaii on.  His  eonneta,  elegies, 
and  epistles  are  of  less  poetical  value.  Among 
those  who  aided  most  m  the  introduction  and 
establishment  of  Italian  metres  was  Diego 
Hnrtado  de  Uendoza  (died  1675).  His  sonnets 
are  rongher  than  those  of  his  predeceasors, 
but  his  epistles  (cartat)  are  rich  m  sentences, 
portraitures,  and  characteristics  of  great  ex- 
cellence. Though  counted  among  the  Italian 
Bohoot,  he  often  gave  himself  up  to  the  old  r»- 
dondiUa*  anA  qwntUlae,  and  to  the  national 
tone  of  feeling  and  reflection  appropriate  to 
these  ancient  forms  of  Castdliau  verse.  Hia 
iatirioal  rogues'  novel,  Latarillo  de  Tormet,  a 
work  of  genius  and  a  wholly  original  concep- 
tion, became  in  Spain  the  foundation  of  a  class 
of  Actions  essentially  national,  under  the  name 
of  the  gm«r0  pieareteo  or  rogues'  style,  which 
the  "Gil  Bias"  of  Le  Sage  hai  made  famous 
throughout  the  world.  Mendoza's  history  of 
the  wv  against  the  Moriscoes  in  Granada  is 
distinguished  for  manUness,  vigor,  truth,  and 
picturesquenesa  of  style.  The  Italian  school 
of  poeta  of  this  period  includes  also  several 
Portuguese  who  wrote  In  the  Castilian  dia- 
lect, 08  Ba  de  Miranda  (died  1608),  the  oa- 


byCoogle 


SPAIN  (luUiocAoi  ixa  Litkratttbx) 


thor  of  Idjlf,  and  Jorge  de  Ifontemajor  (died 
I56S),  tha  author  of  the  celebrated  pastoral 
noved  Hiaua,  The  tiro  greatest  lyno  poets 
tbAt  Bpain  has  ever  prodnoed  were  Fernan- 
do de  Heirera  (died  1697)  and  Frajr  Luis  de 
Leon  (died  1691).  Herrera  wrote  some  excel- 
lent degies,  and  the  first  olaasio  odes  In  mod- 
era  literature.  The  poetrj  of  LnJB  de  Leon 
is  oitieflj  religions  and  deepl;  imbned  with 
mjeticiam.  The  best  of  his  poetical  compo- 
rations  ore  odes  in  the  old  Coatilian  meaanres, 
wttk  a  classical  purity  and  vigorooa  finish  be- 
fore nnknown  in  Spanish  poetry.  He  ranks 
also  among  the  greatest  masters  of  Spanish 
eloquence  for  his  prose,  which  is  richer  and  no 
less  idiomatio  than  his  poetrj.  Leas  original, 
and  at  present  less  known,  are  Hernando  de 
AonDH  (died  1680),  a  Ijric  poet  and  skilfal 
translator,  and  Gil  Polo  (died  1672),  who  ably 
oontinned  and  completed  the  IHana  of  Uonte- 
mayor.  Epic  poetry  was  cultivated  with  bnt 
little  eocoesB,  and  the  attempto  to  sing  the  ex- 
ploits of  Oharles  Y.  made  dj  Zapata  (Cdrlat 
/iMNMq),  TJrrea,  the  translator  of  Ariosto  ( (7<ir- 
Zm  vietoricto),  and  Bamper  (CaroUa),  were 
timnrea.  Cmt6val  de  Oastillejo  (died  about 
1666),  the  most  efficient  among  the  early  op- 
ponenta  of  the  Italian  school,  wrote  noveU  and 
erotia  songa,  which  are  masterpieces ;  bnt  the 
■•tire  with  which  he  inTeighed  against  the  in- 
novators was  generally  too  esaggerated  to  have 
any  effect.  Attempts  made  by  Villalobos,  Pe- 
rez de  Oliva,  and  others,  to  give  a  new  impalse 
to  dramatic  poetry  by  the  translation  of  old  cla»- 
sicH,  were  fulores ;  bat  the  epic  elements  of  the 
old  national  novete  led  at  the  beginning  of  this 
period  to  the  development  of  a  trnly  national 
drama,  of  which  Naharro  (aboat  1617)  most  be 
regarded  a*  the  father.  He  was  followed  by 
LM>e  de  Rneda,  who,  being  both  a  dramatic 
vnter  and  an  actor,  was  the  first  to  establish 
and  regolate  the  Spanish  stage ;  and  by  Jnan 
de  la  Oneva  (died  about  1608),  whose  plays, 
moatly  on  hbtorical  snbjeots,  are  divided  into 
tota  Jornada*  and  written  in  varions  measares, 
indnding  terta  rma,  blank  verse,  and  sonnets, 
bnt  etdafly  in  rtdondillaa  and  octave  stanzas. 
The  two  tra^c  plays  of  Q-erdnimo  Bermadei, 
which  treat  of  the  sad  history  of  Ines  de  Oas- 
tro,  are  happy  imitations  of  the  old  claario 
tragedy.  In  this  period  arose  also  tlie  eocle- 
aiastioal  plays  (auto*  lawamtntal^)  and  the 
bnrleeqne  interludes  {tntremete*  y  tairutti) 
and  prelndes  (loo*),  though  their  full  develop- 
ment belongs  to  the  following  period.  Prose 
literature  oonaisted  mostly  of  chivalric  novels, 
formed  after  Italian  originals,  and  without  any 
intrinsic  valne  or  importance  for  the  history 
of  litaratnre.  Foremost  among  the  prose 
writers  were  Mendoaa  and  Lais  de  Leon,  both 
of  whom  have  already  been  named  among 
the  poeta.  Ger6nimo  Znrita,  the  author  of  a 
history  of  Aragon  (Analtt  de  la  eonma  d« 
Aragon},  was  the  first  of  the  Spanish  hie- 
toriana  as  distingnished  from  the  ohronialen, 
who  in  partioolAT  emandpated  the  historical 


litaratnre  of  Spain  from  the  monkish  GredoUtgr 
of  the  old  ohronioles.  Among  the  best  speoT- 
mens  of  didactic  prose  belong  the  dialogue  of 
Oliva  on  the  dignity  of  man  {Bidlogo  dt  la  dig- 
nidad  dtl  homhr*)  and  the  wsays  {DiKuno*) 
of  Uorales  on  subjects  of  practical  philosophy 
and  literature. — The  golden  era  of  Spanish  liter- 
ature besins  in  the  second  half  of  the  1  Bth  cen- 
tury with  Cervantes  (1647-1630),  whoee  name 
and  masterpiece  are  better  known  in  foreign 
countries  than  those  of  any  other  Spanish  au- 
thor. His  "Don  Quixote,"  an  ironical  parody 
of  the  trashy  literature  of  chivalric  noveJa  then 
in  vogue,  is  the  never  equalled  model  of  Spanish 

Srose,  the  oldest  classical  spedmen  of  romantio 
ction,  and  one  of  the  most  remarkable  monu- 
ments of  modern  genius.  His  Notehu  «jaa- 
£larei  and  his  Trabijjo*  d»  PirtiU*  y  Sigitmun- 
i  inaogurated  in  Spiun  the  literature  of  seriooa 
romantic  fiction,  in  which  he  fonnd  many  imi- 
tators, but  none  who  equalled  him.  His  &ala- 
Ua  is  one  of  the  best  pastors!  novels  of  Spun. 
The  Spanish  drama  was  raised  to  the  elevated 
position  which  it  occupies  in  the  modem  litera- 


and  from  his  times  we  meet  with  the  division 
iato  ecclesiastical  and  seoular  dramsa  (cont#- 
dia*  diviruu  y  humanat).  The  prindral  kinda 
of  the  secular  drama  were  eomediat  hM^icat, 
historical  and  mytholodcal  plays,  and  eom&- 
dia*  de  eapa  y  e^iada,  dramas  with  cloak  and 
sword,  the  prinoipal  personages  of  which  be- 
long to  the  genteel  portion  of  sodety,  accus- 
tomed in  Lope's  time  to  the  picturesque  na- 
tiond  dress  of  cloaks  and  swords.  The  eoole- 
nastioal  dramas  were  divided  into  vida*  d« 
tantot,  lives  of  Stunts,  and  canto*  or  auCc*  *a- 
eramentaUi,  plays  at  the  Oorpns  Ohristi  festi- 
val. In  point  of  composition  nearly  all  the 
dramas  of  Lope  de  Yega  are  alike ;  the  unity 
of  action,  time,  and  place  is  little  or  not  at 
all  observed ;  acts  and  scenes  barely  connect 
the  whole ;  language  and  representadon  are 
sometimes  vigorong,  somedmes  weak,  now  no- 
ble, now  common  and  coarse.  The  nnmber 
of  his  dramas  is  almost  fabolous,  and  is  put 
by  Perez  de  Hontalvan,  his  intimate  friend 
and  executor,  at  1,900  plays  and  400  auto*. 
He  wrote  also  several  epic  poems,  as  Jarvtahn 
eoTiguUtada,  Gorvna  trdgiea,  Ac.,  which  were 
far  inferior  to  his  dramas,  and  were  soon  for- 
gotten. His  minor  poems,  among  which  ere 
some  of  great  merit,  are  almost  innumerable. 
The  nnmber  of  poets  at  this  time  increased 
amazingly,  thoogn  but  few  of  them  showed 
any  originality.  Among  the  lyric  poets,  the 
first,  aa  f or  as  their  general  influence  was 
oonoemed,  were  the  two  brothers  Araensola. 
Many  of  this  class  of  writers  belonged  to  the 
school  of  tiie  Mneeptiita*,  who  expressed  them- 
selves in  metaphors  and  puns,  alike  in  the 
pulpit  and  in  poetry,  or  to  that  of  the  eul- 
to*,  imitators  of  Gongora  (1061-1627),  who 
claimed  for  themsdves  a  peculiarly  elegant 
and  cultivated  style  of  compontion,  and  who, 
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irhile  eudeaTOring  to  jostif?  theSr  ctaims,  ran 
into  the  most  rldicnloos  eztravagauceB,  pedan~ 
try,  and  aS«ctatioDS.  The  essence  of  epic  poe- 
try was  aingalarly  miBunderBtood,  m  &11  epic 
poems  were  little  more  than  versified  history. 
Even  the  best  work  of  the  class,  the  Araueana 
of  Alonso  de  ErctUa  j  ZAfliga  (died  about 
1694),  thongh  Dot  destitute  of  heaatiftil  epic  ma- 
cbinerj,  is  condemned  as  tedious  and  prosoio 
by  many  critica ;  hut  a  talent  for  animated  de- 
soriptioa  and  portraitnre,  and  a  natural  and 
correct  diction,  are  conceded  to  its  anthor.  Of 
all  kinds  of  poetry,  the  drama  was  cultivated 
most  and  with  greatest  success.  A  last  attempt 
to  write  purely  tra^oal  plays  waa  made  by  Oris- 
t6val  de  VimeB,  whose  Semiramii  and  Caian- 
dra  were,  in  true  expression  of  tragic  pathos 
and  in  rigorous  dialogue,  superior  to  all  former 
efiorts;  but  as  the  people  had  a  decided  prefer- 
ence for  the  national  drama,  in  which,  as  in  life, 
tragic  scenes  alternate  with  comic,  it  did  not  snc- 
eaed.  Higher  than  all  former  and  later  tragic 
poets  stands  Pedro  Calderon  de  ta  Barca  (1600- 
'81),  one  of  the  greatest  dramatiste  that  ever 
lived.  To  the  originality  and  overflowing  imagi- 
nation of  his  predecessors  he  added  a  greater 
depth  of  reflection  and  a  more  careful  execu- 
tion in  details.  Female  oharaotera,  in  particu- 
lar, were  delineated  by  him  more  faithfully 
and  more  ingeniously  than  by  any  other  Span- 
ish poet.  In  elegance  of  language  and  versifi- 
oation  he  is  also  unequalled.  The  most  promi- 
nent among  his  nnmeroas  successors  were 
Francisco  de  Rojas,  Agnstin  Moreto,  Fragoso, 
Diamante,  Antonio  Hurtado  de  Heudoza,  Juan 
de  la  Hoz,  Antonio  de  Solis  (better  known  as 
a  historian),  and  Agustin  de  Salazar  y  Torres, 
who  inclines  toward  the  "  cultivated  style." 
The  decline  of  Spanish  literature  shows  itself 
in  the  writings  of  Francisco  de  Quevedo  y 
Yillegas,  the  most  learned  writer  of  his  times, 
some  of  whose  works,  however,  ss  his  bur- 
lesqne  sonnets  and  bia  prose  satires,  are  among 
the  beet  of  their  kind  in  the  Spaoisb  language. 
£zBggeradou  aad  afllectation  vitiate  the  other- 
wise unpvalleled  erotic  songs  of  Est^ban  Ua- 
nnel  de  Villegas.    The  corruption  of  Spanish 

CM  was  hastened  by  the  constant  stream  of 
and  shallow  novels,  in  which  branch  of 
literature  the  rogues'  novel,  Gutman  ds  Al- 
faraehe,  by  Mateo  Aleman,  deserves  an  hon- 
orable mention.  The  only  historians  of  note 
were  Mariana  (Hittoria  de  Etpntla)  and  Solis 


bon  family  at  the  beginning  of  the  18th  cen- 
tury, embraces  the  collapse  of  the  old  national 
literature,  the  intrusion  of  foreign  elements, 
their  temporary  victory  over  the  old  fipan- 
isb,  and  the  final  attempts  to  regenerate  the 
old  native  element,  and  to  fuse  it  with  the 
best  elements  of  modern  European  civiliza- 
tion. The  first  prominent  advocate  of  the 
French  element  was  Ignacio  de  Lnzan,  who  in 
his  Poetioa  (1787)  applied  the  rules  of  French 
orildce  to  native  literature,  and  in  bis  own  po- 


ems tried  to  substitute  brilliancy  for  genoine 
poetry.  He  was  principally  opposed  by  Gar- 
cia de  la  Enerta,  whose  Jiahel  and  Agan«mnon 
were  written  in  the  old  Spanish  forms,  and 
were  received,  in  spite  of  the  objections  of 
OslliciEing  critics,  with  immense  applause.  A. 
middle  course  waa  pursued  by  the  achool  of 
Salamanca,  which  endeavored  to  avoid  the  ex- 
cesses of  both  parties  and  unite  their  merits. 
Its  proper  founder  was  Uelendez  Valdei  (1T64- 
1817),  a  poet  of  eminent  talents,  whose  woriis 
exceed  all  that  hod  been  prodnced  in  Spain 
since  the  disappearance  of  the  great  lights  of 
the  10th  and  17th  oentnries,  and  were  received 
with  general  enthnidasm  as  the  dawn  of  a 
brighter  period.  Under  the  influence  of  the 
Salamanca  school  were  also  Iglesias,  Norolla, 
Quintana,  Cienfuegos,  Arriozs,  and  Gallego, 
who  like  Valdez  remained  thorough  patriots 
in  sentiment,  though  not  disdaining  to  follow 
great  French,  Italian,  and  Englbh  models.  The 
liberal  and  patriotic  movements  of  I61S,  1820, 
and  1834  eierdsed  a  very  favorable  inflnenoe 
on  the  invigoration  of  the  Spanish  mind  and 
the  progress  of  lit«ratnre.  Their  fmit  is  to  b« 
Been  in  tbe  works  of  Z£rica,  Lista,  Martinez 
de  la  Hoaa,  Job6  Joaquin  de  Mora,  Angel  de 
Saavedra,  and  Breton  de  los  Herreroa.  Tho 
nnmher  of  recent  poets  is  very  large ;  unong 
the  best  of  them  are  Tapia,  Maury,  Juan  Baa- 
tista  Alonso,  Jacinto  de  Saloa  y  Quirogo,  Es- 
pronceda,  Serafin  Calderon,  Zorrilla,  Bartzen- 
busch,  R,  dc  Oampoamor,  Santos  Lopez  Pele- 
grin,  the  satirist  villergas,  and  Gertrndis  Go- 
mes de  Avellaneda,  a  native  of  Cuba.  The 
modern  age  is  least  successful  in  epic  poetry, 
the  only  notable  attempt-  in  this  class  of  com- 
position being  the  unfinished  Diablo  mvndo 
of  Espronceda.  Better  results  have  been  ob- 
tained hy  a  recnltivation  of  the  old  romance 
and  fable,  the  first  impulse  to  which  was  given 
by  Saavedra,  who  has  been  followed  by  Mora, 
Zorrilla,  Qregorio  Romero  y  Larrallaga,  Ma- 
nuel de  Santa  Ana,  and  others.  In  dramatic 
poetry,  Leondro  Fernandez  Moratin,  a  chief 
representative  of  the  clasdc  school  of  Franoe, 
secured  for  himself  a  permanent  place  on  tbe 
national  stage,  and  for  the  school  to  which  he 
belonged  a  great  influence,  which  lasted  until 
in  France  the  romantic  school  became  power- 
ful. The  works  of  that  school,  partly  in  trans- 
lations, partly  in  imitations,  controlled  for 
some  time  the  stage  of  Madrid,  but  were  op- 
posed by  Breton  de  los  Herreros,  Martines  de 
la  Rosa,  Tapia,  Saavedra,  and  more  recently 
by  Gil  y  ZArate,  Hartienbusch,  Gutierrez,  Ea- 
cosaro,  Zorrilla  Moral,  Tnieba,  and  others.  A 
reformation  of  prose  literature,  which  had 
been  reduced  by  the  school  of  tbe  evltot  to 
the  lowest  ebb,  was  prepared  by  the  Benedic- 
tine Feyjo6,  who  retnmed  to  the  simplicity  of 
the  dassio  models  of  Spain,  and  hy  uie  Jesuit 
Islo,  who  in  his  satirical  novel  Fray  Qvrwndio 
ridiculed  the  trivial  and  bombastic  pulpit  elo- 
qnence  of  his  times.  Ulloa,  Hofloz,  Capmanj, 
Ferreras,  Quintana,  Navarrete,  Clemendn,  To- 
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reno,  Laf  neate  j  AloJLOtara,  QayKogoa,  Mafioz 
Ualdonodo,  and  Uodesto  Lafaentejaa  &  Botirist 
known  nnder  tlie  pseadonyme  of  Fnj  Qerun- 
dio)  have  in  modern  times  distinguished  thein- 
ealvea  as  historians.  Among  the  best  political 
writers  and  orators  are  Jovallanos,  Argttelles, 
tlie  philosopher  Bslmes,  HiQano,  Msrina,  Lar- 
ra,  Aical&  Galiano,  Donoso  Cort^  Martinez 
do  la  Rosa,  Figneraa,  aod  Castelar.  Novel  lit- 
eratare  began  to  be  cultivated  with  great  ac- 
tivitj-  when  the  standard  works  of  England 
and  France  became  known.  Among  the  best 
works  of  tbe  kind  are  those  of  Hamaraj  Sala- 
manca, EsooHura,  Martinez  de  la  Rosa,  Larra, 
Yillalta,  Berafin  Oaldaron,  Qertmdis  da  Ave- 
Ilaneda,  and  Cecilia  Bohl  Faber  de  Aron  ("  Fer- 
nan  Caballero  ").  Among  the  brilliant  Spanish 
writers  of  the  present  oenturf  is  the  orator 
Emilio  Oastelar,  who  has  won  a  wide  repata- 
tiun.  Besides  novels,  he  has  pabliahed  Du- 
eunot  parlamentario*,  Beonerdo*  de  Italia 
(translated  into  English  as  "  Old  Rome  and 
New  Italj  "),  and  Vida  de  Lord  Btfron  (English 
translation  hj  Urs.  Arthnr  Arnold,  London  and 
New  Tork,  1 875-' 6).— There  are  atill  manj 
writers  in  the  Oatalan  dialect,  wbiob  is  oonsid- 
ered  hj  the  Catalans  to  be  a  riober  laagnage 
than  the  Castilian.  Oatalan  literatore  prodnoed 
its  bast  authors  in  the  oentnrj  preceding  tbe 
reign  of  Ferdinand  and  Isabella.  The  Can- 
cionero  general,  oompilad  soon  after  the  mid- 
dle of  tbe  15th  oentury,  is  a  ooUaotion  of  aboat 
SOO  poems  b7  80  different  Oatalan  writers. 
The  works  of  Annas  Uaroh  (died  14S0},  tbe 
most  noted  of  these,  passed  through  foar  edi- 
tions in  the  I6th  centurj,  and  were  translated 
into  Latin,  Italian,  aud  Oastilian,  the  last  bj 
Hontemajor.  Jaume  Roig  (died  14T8),  like 
Uarch  a  native  of  Valanoia,  is  also  worthy  of 
notice  for  bis  "  Book  of  tbe  Ladies,"  a  satire 
on  woman.  In  1428  the  Diviaa  eommedia 
was  translated  into  Oatalan  bj  Andres  Febrer ; 
and  in  11T7  Bonifacio  Ferrer  made  a  translS' 
tion  into  the  same  dialect  of  the  Bible  (folio, 
Valencia,  HTS),  hot  nearlj  every  copy  of  it 
was  destroyed  by  tba  inqnisition.  In  the  be- 
ginning of  the  16th  centnry  Oatalan  writers 
began  to  use  the  Oastilian,  and  by  the  middle 
of  that  centnry  tbe  latter  had  almost  saper- 
saded  its  rirol.  The  contemporary  literature 
of  Oatalonia  consists  mainly  of  poetry,  dra- 
molioftl  pieces,  and  newspaper  articles.  The 
leading  writers  of  the  present  day  are  Lo  Tam- 
bnriner  d'el  Llobre^az,  Victor  Balaguir,  Fran- 
cisco Camprodon,  Serrafi  Pitarra,  Jaime  Oo- 
Qell,  and  BofaraU. — Of  the  Spanish  colonies, 
Coba  alone  has  produced  some  writers  of  en- 
coring fame,  as  the  poets  Haredia  and  Placi- 
io,  and  the  female  poet  and  novelist  Gertru- 
dis  Avellaneda,  before  mentioned.  In  all  of 
the  Spanish  American  republics  tbe  different 
bronoaes  of  literature,  but  chiefly  poetry,  have 
been  and  are  cnltjvateid  with  conuderable  sac- 
cess  ;  bat  only  a  few  of  the  writers  have  more 
than  a  local  repntation.  Among  those  whose 
names  are  known  abroad,  some  of  the  most 
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eminent  are  Baralt  (1810-'60),  snthor  of  a  Sie- 
toria  de  Veneiuela;  tbe  popnlar  Gcnadorian 

Eat  Olmedo  (born  1781)  ;  the  Venezuelan 
Uo  (1780-18SG),  the  most  distinguished  of 
Bpanish  American  poets  and  grammarians ;  J, 
H.  Torres  Oaicedo,  a  poet  and  publicist,  au- 
thor of  .^unyo*  Sio^rn^"*,  <^tad  below;  Mora, 
who  wrote  a  history  of  Mexico ;  Pedro  de  An- 
gelia,  historian  of  the  Argentine  Republic ;  £y- 
saguirre,  author  of  a  history  of  Chili  from  the 
discovery  to  the  present  century ;  Marmol.  an 
Argentine  novelist,  who  wrote  Amalia;  Toro 
of  Colombia,  Laatarria  of  OhiU,  and  Barmiento 
of  the  Argentine  Republic,  the  last  of  whom 
is  the  author  of  CitUuaeicn  y  iarbarie,  an 
analysis  of  Sontb  American  society,  published 
in  French  in  .1803,  and  of  the  Vida  de  Abran 
Lincoln  (New  York,  1866).— The  best  work  on 
tbe  national  literature  of  Spain  is  the  "  History 
of  Spanish  Literature,"  by  George  Ticknor  (3 
vols.  8vo,  New  York  and  London,  1849),  a 
Spanish  tranalation  of  which,  with  additions 
and  notes,  by  Pascual  de  Gayongos  and  En- 
rique de  Vedia,  was  published  in  Madrid  in 
lSfil-'6,  See  also  Eugenio  Ochoa,  Coleccion 
de  lo*  itiMoret  autorei  atpaHoU*  (Paris,  18C2); 
Ferdiuald  Wolf,  Siudim  tar  OeeehiehU  dar 
^aniiehan  und  portuffieritehea  Nationallite- 
ratur  (Berlin,  18QS);  Manuel  Ovilo  y  Otero, 
Maaaal  d*  biogT<\fia  y  de  bibliogr<^ia  de  lot 
eieritoret  eepaOoUi  deliiflo  XIX.  (Paris,  18A9) ; 
Amador  de  los  Rios,  Siatoria  eritica  de  la  litO' 
ratura  ttpanola  (Madrid,  1862);  EugSne  Ba- 
ret,  Eittoire  de  la  littira^Mre  etpagncte  d^uit 
$fi  origiaet  leephu  reeuUa  jutqu'A  not  jouri 
(Paris,  1863) ;  J.  M.  Torres  Oaicedo,  Enia*/ot 
biogr^fUoe  y  de  literatura  lobre  lot  prineipaiew 
poatat  y  literatoe  lattTio-amerifanoi  (3  vols. 
8vo,  Paris,  iee3-'8) ;  and  J.  M.  Rojas,  Biblio- 
teea  de  aeritora  ctnooIanM  eoatempordnaet 
(Paris,  1876).  Among  older  works,  the  Ger- 
man of  Bonterwek  and  the  French  of  Sis- 
mondi  are  valuable ;  thej  have  been  translated 
both  into  Spanish  and  English,  and  tbe  for- 
mer into  French. 

^AIX,  Wtes  i£  The  Spanish  peninsula  - 
yields  to  no  other  part  of  Europe  in  natural 
advantages  for  wine  growing.  With  a  fertile 
soil,  on  admirable  geological  conformation,  and 
a  climate  which,  aided  by  tlie  proximity  of 
great  bodies  of  water,  tends  to  develop  the 
vine  to  a  high  degree  of  perfection,  it  ought 
to  produce  natural  wines  of  the  choicest  qual- 
ity in  respect  to  body  and  bouqnet;  but,  in 
consequence  of  primitive  and  faulty  systems  of 
viniflcation,  these  results  are  seldom  attained, 
and  the  Spaniards  may  be  said  to  excel  chief- 
ly in  the  preparation  of  white,  dry,  fortified 
wines,  and  a  few  sweet  varieties.  The  oultnre 
of  the  vine  in  Spain  is  almost  universal,  bnt 
in  the  absence  of  recent  trustworthy  statis- 
tics the  annnol  yield  cannot  be  readily  deter- 
mined. It  has  been  estimated  as  hiRb  as  660,* 
000,000  gallons,  and  aa  low  as  800,000,000; 
the  latter  amoant  is  doobtless  more  nearly  cor- 
rect.   Tbe  principal  wines  of  export  and  those 
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most  Intjtnetolj  aasociatod  viSi  Spanlab  viti- 
onltare  eie  the  several  varietiei  of  sherrj,  so 
called  from  the  town  of  Jerez  de  In  FroDtero, 
in  Andalusia,  aroaud  whidi  lie  perhaps  the 
ohoioeet  vinef  ards  of  Spain.  The?  form  part 
of  the  wina  district  of  CadiE,  which  also  in< 
dndea  Ban  Lncar  de  BarrBmeda,  on  the  banks 


8.  of  Jerez,  on  the  W.  bank  of  the  eatnary  of 
the  Rio  Gaodaleta,  which  forms  the  eastern 
frontier  of  the  ahenj  distriot.  The  vlnejards 
of  all  qnalitiee  in  the  diatriot  of  Cadiz  oover 
abont  24,000  oorea,  and  ;ield  not  less  than 
6,000,000  gallons  aonuall;,  which  ia  very  little 
inexoessof  the  yearly  oonsnmption  of  S(>-oalled 
sherry  in  England  alone.  Between  natnral 
■harries  and  the  sherries  of  commeree,  whioh 
find  their  principal  market  in  O-reat  Britain 
and  the  United  States,  there  is  an  important 
difference.  The  former  are  generally  ligbt- 
oolorod  and  dry,  and  oftar  the  primary  fermen- 
tation is  complete  contain  an  average  of  20  per 
oent  of  proof  spirit  naturally  generated.  Under 
this  class  may  be  mentioned  toe  so-called  vino* 
de  potto,  or  table  wines,  which  are  light,  dry, 
spirituous,  and  highly  flavored.  The  wines 
exported  under  that  name  exhibit  these  qnali- 
tjea  in  a  marked  degree,  ^though  more  or  leas 
brandied  to  snit  the  English  and  American 
tute.  Bnt  the  greater  part  of  the  aberries 
leaving  Cadiz  hare  previously  been  subjected 
to  a  treatment  whicn  renders  them  as  mnoh  a 
factitioos  product  as  champagne.  The  mana- 
faotnrers  generally  bny  mnoh  more  must  or 
wine  from  other  growers  than  tiiey  prodnce 
themselves.  The  juioe  is  deposited  in  outte  of 
108  ^lons  each,  and  after  the  first  fermenta- 
tion IS  racked  from  the  lees,  each  butt  receiv- 
ing from  two  to  ten  gallons  of  spirit,  oooord- 
ing  to  the  quality  of  the  wine,  the  inferior 
sorts  requiring  most  reenforoement.  The  wine 
is  subsequeDtly  flavored  with  a  liqnear  called 
dmUt,  made  from  the  most  of  over-ripe  grapes, 
the  fermentation  of  which  has  been  checked 
by  the  addition  of  over-proof  spirit ;  and  col' 
ored  by  an  admixture  of  mno  d«  eoler,  which 
is  simply  must  boiled  nntil  it  is  redoced  to  one 
fifth  of  ite  bulk,  and  has  acquired  the  consis- 
tency of  trwclo.  It  is  deep  reddish  brown, 
and  has  a  harsh  and  bitter  flavor.  By  means 
<A  this  agent  all  the  popular  shades  of  color 
va  given  to  the  conventional  sherries  of 
commerce.  Thus  pale  sherry  requires  bnt  7 
gallons  to  the  butt,  the  golden  IS,  the  pale 
brown  30,  and  the  rich  old  brown  as  mnoh  as 
S6  gallons.  The  choicest  winee  of  the  Cadiz 
dls&ct  are  not  customarily  sold  or  drunk,  but 
are  reserved  for  admiitore  with  poorer  sorts, 
whereby  the  latter,  in  addition  to  the  flavor- 
ing and  coloring  prooeases  they  have  under- 
gone, acquire  a  premature  character  of  age  and 
ripeness.  Hence  the  onetom  prevalent  among 
mannfactarers  of  sherry,  of  seeping  up  the 
so-called  toUra*,  or  stock  wines.  A  solera 
wine  is  described  as  "  a  fine  old  mother  wine, 


which  by  eare  and  attention  has  acqaired 
body  and  character.  Sncb  winea  are  kept  in 
stock  in  butts  or  double  bntta,  and  are  per- 
petuated in  the  following  manner :  Of  say  20 
butts  of  eiisting  ready  solera  wine  the  pro- 
prietor draws  oft  one  half  for  mixing  with  the 
wine  about  to  be  eiported.  He  then  fills  op 
the  voids  created  in  his  20  butts  by  means 
of  10  butts  of  the  finest  wine  of  a  later  vin- 
tage which  he  can  obtain.  In  old  established 
housee  solera  wine  is  therefore  a  mixture  of  a 
great  number  of  wines,  of  which  the  latest 
addition  forms  one  half,  the  last  but  one  a 

anarter,  and  the  last  but  two  an  eighth  of 
le  whole  bulk,  and  so  forth,  in  a  ratio  which 
terminates  only  with  the  first  solera  produced 
without  any  mother  wine.  The  prodDction  of 
this  solera  wine  is  a  kind  of  chemical  infec- 
tion whereby  good  wine  is  induced  to  undergo 
quickly  a  process  of  etherifl cation.  This  pro- 
cess becomes  so  potent  in  some  soleras  that 
they  are  absolutely  nasty  snd  nndrinkabl& 
like  most  essences,  but  command  prices  of 
from  £800  to  £1,000  a  bott,  on  account  of  the 
large  quantity  of  flavorless  wine  which  a  cer- 
tain small  amount  of  them  will  infect  with  the 
desired  sherry  flavor."     (Thudicum  and  Du- 

SrS's  "Treatise  on  Wines.")  Repeated  bran- 
yings  of  the  poorer  wines  take  place  previous 
to  shipment,  nntil  the  26  per  cent,  of  proof 
spirit  contained  in  the  newly  fermented  natu- 
ral wine  has  been  inoreaaed  to  an  average  of 
about  87  per  cent  Some  specimens  tested  by 
the  London  custom  house  officers  have  exhib- 
ited as  much  as  60  per  cent.  The  finer  sher- 
ries are  free  from  this  extreme  alcoholic  ohar* 
acter.  Those  from  the  neighborhood  of  Jeres 
often  develop  a  peculiar  etherous  flavor  called 
tlie  amontillado,  which  is  supposed  to  arise 
from  the  presence  of  aldehyde,  and  is  very  no- 
ticeable in  some  white  Greek  wines.  Around 
San  Luoar  are  produoed  the  well  known  nian- 
amillcu,  which  derive  their  name  from  a  cer- 
tain similarity  both  in  flavor  and  fragrance  to 
the  manzanilla  or  camomile  flower.  In  thdr 
highest  perfection  they  are  thin  and  almost 
colorless,  with  a  bitter  aromatic  taste.  They 
are  said  to  be  the  purest  wines  of  their  claas, 
from  the  fact  that  uiey  will  not  mingle  readily 
with  other  growths.  The  fine  wines  of  Hon- 
tills,  long  famous  throughout  Spain,  are  re- 
puted to  develop  the  amontillado  flavor  in  a 
remarkable  degree,  bnt  require  several  years 
to  reach  their  beat  condition.  Elsewhere  in 
Andalusia  are  produced  wines  assimilating  in 
flavor  and  in  general  character  to  those  of 
Jerez,  but  greatly  inferior  in  quality.  The  dis- 
trict of  Condsdo  de  Niebia,  between  the  coast 
and  Seville,  yields  a  wine  so  perishable  that  it 
has  to  be  largely  reinforced  with  alcohol,  after 
which  it  is  taken  to  Cadiz  and  made  into  sher- 
ry  for  shipment  to  England. — Malaga  has  long 
been  famous  for  the  production  of  winea,  both 
sweet  and  dry,  and  raisins.  The  entire  coun- 
try between  the  port  of  Malaga  and  Granada 
may  be  said  to  form  one  great  vineyard,  the 
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moantaiaoiiB  parts  of  which  near  Ualaga,  ow- 
ing to  exceptional  climatic  ad  vantages,  produce 
not  lesa  than  three  crops  of  grapes  auuiiftlly. 
The  first  is  used  ezclasivelj  for  raisins,  while 
the  second  jields  dry  wines  and  the  third  sweet 
wines.  The  most  noted  of  the  latter  are  rich 
■nit  of  a  dark  amber  color,  impui«d  bj  the  ad- 
dition of  boiled  mnst  intentionallj  bamed  in  the 
boiling.  They  are  said  to  keep  for  more  than  a 
oentarj,  with  the  aid  doubtless  of  added  spirit, 
bat  with  age  lose  much  of  their  BWeetneie.  To- 
ledo and  La  Mancha  produce  aorao  excellent  red 
wines,  those  of  the  latter  district  being  dta- 
tingaished  by  ample  body  and  a  pecnliar  sub- 
bitter  flaror.  The  mnscat  of  Jaencaral  near 
Usdrid  is  one  of  tiie  brightest  colored  and  most 
agreeable  wines  of  Spdn.  MIorcia,  Valeocia, 
and  Catalonia,  which  border  on  the  Mediterra- 
nean, prodoce  immense  qaantttiea  of  deep-col- 
ored, fall-bodled  wines.  Those  of  Moreia  are 
coarse,  rou^,  and  inferior,  while  those  of  cer- 
tain districts  of  Valencia,  notably  Alioante  and 
Benicarlo,  have  considerable  repntadon.  The 
lower  grades  of  Valencia  wines  are  perishable 
nnless  reSaforced  with  alcohol,  and  are  largely 
employed  in  making  imitation  port  or  in  mix- 
ing with  genuine  port  wine.  Manj  thoasBnds 
of  bntts  of  spirits  are  also  distilled  from  them. 
The  Alicante  wines,  prodnced  from  the  grape 
of  that  name,  are  sweet,  strong,  Inscious,  and 
often  of  an  almost  strupy  consistence.  Like 
other  wines  of  their  class,  they  hare  to  be 
brsndied  in  order  to  keep  any  length  of  time. 
Those  of  Benicarlo  are  aweet  and  heady,  and 
are  in  considerable  demand  for  mixing  with 
the  red  wines  of  soathem  France.  The  Oata- 
lan  wines  are  numerous  and  of  many  varietfea 
of  flavor,  the  greater  part  being  cheap  and  of 
medium  qriality.  The  red  kinds  predominate, 
and  it  Ib  asserted  that  those  of  the  deepest  tint, 
called  in  England  "  Spanish  reds,"  derive  their 
color  from  a  liberal  admixture  of  elderberry 
jnice.  They  reqnira  brandying,  and  are  exten- 
svety  used  for  building  up  the  poorer  growths 
of  Bordeaax.  Hnch  of  the  cheap  claret  need 
in  England  and  America  is  largely  impregnated 
with  Spanish  Kediterranean  wines.  In  Ara- 
fon,  Valladolid,  Bisoay,  Navarre,  Astorias,  and 
dsewhere  are  produced  red  and  white  wines 
of  fair  quality,  bnt  mostly  of  local  repnta- 
tion.  Of  late  yeara  attempts  have  been  made 
to  nataralize  the  choice  wines  of  M^doc  and 
Bni^nd;  in  northern  Spain,  in  the  hope  of 
obtaining  wine  eqad  to  the  products' of  ttiose 
districts ;  bat  the  rcsnlts  have,  as  a  rule,  been 
far  from  satisfactory.  The  Baleario  islands 
yield  considerable  qnantities  of  wine,  chiefly 
mnscats  and  malmseys ;  while  the  Canaries, 
where  was  made  the  famous  ei'no  teeeo  or  sack 
of  Shakespeare's  time,  have  almost  ceased  to 
be  a  wine-growing  country. 

SPiUTO,  or  E^adatK  (ano.  palatum  or  ^m- 
latum),  a  town  of  Dalmatia,  Anstria,  on  a  b^ 
of  the  Adriatic  formed  by  islands,  74  m.  S,  E, 
of  Zara;  pop.  in  1870,  16,784.  It  has  been 
etely  much  unproved  and  provided  with  piera 
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and  quays.  Tbe  archbishop  of  Spalato  is  pri- 
mate of  Dalmatia  and  Croatia.    It  contains  a 

cathedral  (anciently  a  temple  of  Jupiter)  and 
other  eharches,  an  episcopal  palace  and  semi- 
nary, a  nantical  and  other  schools,  and  a  mu- 
seum for  Roman  antiquities,  which  abound 
here.  The  harbor  is  spacious,  and  the  trade 
is  especially  octive  with  Turkey,  Spalato  be- 
longed for  several  centuries  to  Venice,  daring 
the  Napoleonic  era  to  France,  and  since  1816 
to  Austria. — Three  miles  E.  N.  E.  of  Spalato  is 
the  village  of  Salona,  which  preserves  the  name 
of  the  ancient  capital  of  Dalmatia.  Ancient 
Salona  was  an  extensive  city,  and  a  bulwark 
of  the  Romans  against  the  Goths  and  other 
barbarians.  Some  of  its  buildings  and  many 
ruins  remain.  The  emperor  Diocletian,  who 
was  bom  near  it,  resided  there  during  his  rev 
tirement.  A  portion  of  Spalato  is  on  the  site 
of  his  immense  palace,  built  in  808,  and  occo- 
pyiug  about  eight  acres,  in  which  the  people 
of  Salona  took  refuge  on  the  destruction  of 
their  city  by  the  barbarians;  and  the  name 
Bpalatum  is  a  oormption  of  Salona  Palativm. 

BPiLDINe,  a  W.  connty  of  Georgia,  bonnd- 
ed  W.  by  Flint  river;  area,  about  190  sq.  m.; 
pop.  in  1870,  10,205,  of  whom  4,878  were  col- 
ored. The  surface  is  shghtly  undulating  and 
the  soil  fertile.  It  is  traversed  by  the  Macon 
and  Western  and  the  Savannah,  Oriflln,  and 
North  Alabama  railroads.  The  chief  produc- 
tlona  in  1870  were  18,684  bushels  of  wheat^ 
120,684  of  Indian  com,  17,lfl4  of  oats,  and 
8,630  bales  of  cotton.  There  were  480  horses, 
726  mnles  and  asses,  l,ise  milch  cows,  1,0I>4 
other  cattle,  1,681  sheep,  and  4,206  swine. 
Capital,  Griffin. 

SPALDINfi,  Lthib,  an  American  physician, 
bom  in  Oomish,  N,  H.,  June  6,  1775,  died  in 
Portsmouth,  N.  H.,  Oct.  81,  1831.  He  grad- 
oated  at  Harvard  college  in  1797,  assisted 
Prof.  Nathan  Smith  In  establishing  the  medi- 
cal school  at  Dartmonth  college,  delivered 
the  first  conrse  of  lectures  on  chemistry  in 
that  institution,  and  published  "  A  New  No- 
menclature of  Chemistry,  proposed  by  Messrs, 
De  Morveau,  Lavoisier,  Berthollet,  and  Fonr- 
CToy,  with  Additions  and  Improvements " 
(1799).  He  entered  npon  the  practice  of 
medicine  at  Portsmouth  in  1790.  In  1813 
he  was  elected  president  and  professor  of 
anatomy  and  sorgery  in  the  college  of  phy- 
sicians and  surgeons  at  Furfield,  Herkimer 
CO.,  N,  Y,,  and  in  1818  he  removed  to  the  city 
of  New  York.  He  orijrinated  the  plan  for 
the  formation  of  the  "  Phnrmacopceia  of  tbe 
United  States,"  the  first  edition  of  which  was 

Sublished  in  16S0,  under  the  snpervision  of 
elegates  from  all  the  medical  schools  and  so- 
oieties.  Dr.  Spalding  publi^ed  "  Reflections 
on  Fever,  and  particularly  on  the  Inflamma- 
tory Character  of  Fever  "  (1817) ;  "  Reflections 
on  Yellow  Fever  Periods"  (1819);  and  "A 
History  of  the  Introduction  and  Use  of  Scutel- 
laria Lateriflora  as  a  Remedy  for  preventing 
and  coring  Hydrophobia"  (1819). 
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8P1UHK6,  lirib  Jakm,  an  American  prelate, 
bom  in  Marion  oo.,  Kj.,  Maj  23,  ]810,  died  in 
Baltimore,  Feb.  T,  18T2.  He  graduated  at  St. 
Harj'a  college,  Lebanon,  in  182S,  stadied  tbe- 
ology,  and  went  to  Rome  in  18S0  to  complete 
ina  coarse  at  the  college  of  the  propaganda. 
He  was  ordained  prieBt  on  Aug.  IS,  1S34,  re- 
turned to  KentDCKj,  and  was  appointed  pas- 
tor of  the  cathedral  of  Bsrdstown,  Id  Febrn- 
ery,  1835,  he  founded  the  "Catholic  Advo- 
cate," witjt  which  ho  waa  connected  till  1S68. 
He  also  founded  the  "LouiBville  Guardian  "  in 
1B64.  In  1B3S  he  waa  elected  president  of  St. 
Joseph's  theological  semioar;,  BardHtowa;  in 
1940  became  pastor  of  SL  Peter's  church,  Lex- 
ington, and  in  ]S41  again  pastor  of  the  cathe- 
dral at  Bardstown.  Ue  was  invited  to  deliver 
a  series  of  discourse*  on  the  Homao  Cathoiic 
church  in  the  cathedral  of  Nashville  in  1848; 
and  he  afterward  lectured  in  the  chief  cities 
of  the  United  States  and  Canada.  His  yearly 
lecture!  from  1M4  to  1S47  were  published 
with  the  title  of  "  Evidences  of  Catholicity  " 
(1847' ;  4th  ed.,  Baltimore,  ISflfl).  He  waa  ap- 
pointed coadjutor  bishop  of  Louisville,  Aug. 
10,  1848,  with  the  title  of  bishop  of  Lengoae 
in  parHbiu  infldelittm,  and  was  consecrated  on 
Sept.  10.  He  established  a  colony  of  Trappist 
monks  at  Gethsemane  near  Bardstown,  and  a 
house  of  Magdalens  in  connection  with  the 
convent  of  the  Good  Shepherd.  In  1860  he 
became  bishop  of  Louisville  as  successor  of 
Dr.  Flaget,  whose  life  be  wrote  (Louisville, 
1862),  aud  built  a  magnificent  cathedral.  In 
Hay,  18C2,  he  was  present  at  the  first  plenary 
oooncil  of  Baltimore,  obtained  the  erection  of 
the  new  see  of  Oovingtou,  and  urged  the  es- 
tablishment of  a  system  of  parochial  schools 
in  every  diocese.  He  went  to  Europe  in  No- 
vember, 18S2,  obtained  in  Belgium  Xaverisn 
brothers  for  the  parochial  schools  of  Lonis- 
Tille,  and  from  Arclibishop  Znrysen  of  Utrecht 
several  priest*  and  a  colony  of  sisters  to  in- 
struct the  deaf  and  dumb.  Having  talceu 
steps  for  the  foundation  of  an  American  col- 
lege at  Loav^n,  he  retnrned  to  the  United 
States  in  April,  1B6&,  and  was  involved  in  a 
controversy  with  George  D.  Prentice  of  the 
Louisville  "Journal"  at  the  beginning  of  the 
Know-Notbing  movement  in  1860.  He  pub- 
lished his  "  Hiscellania  "  during  this  agitation, 
In  the  three  provincial  oonncils  of  Cinoinnati, 
in  180G,  1BS8,  and  18S1,  Bishop  Spalding  bore 
a  leading  port,  ond  drew  np  the  collective  ad- 
dress of  the  bishops  at  their  close.  Another 
controversy  with  George  D.  Prentice  grew  out 
of  a  review  by  Bishop  Spalding  of  Joseph 
Eay's  work  on  common  school  education  in 
Enrope,  tlie  bishop  advocating  a  denomina- 
tional system  of  common  schools,  sach  as  ex- 
ists in  most  European  states.  In  his  own  dio- 
cese he  introduced  a  system  of  church  gov- 
ernment calculated  to  secure  the  rights  of  the 
inferior  elertfy,  and  preserve  them  from  arbi- 
trary rule.  In  1860  lie  published  "A  History 
of  the  Protestant  Reformation  in  Germany 
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tnd  Switzeriand"  (2  rols.  Bro,  Louisrilte;  4th 
ed.,  Baltimore,  1860),  enlarged  from  a  review 

of  D'Aubign^  first  published  in  1644,  and  de- 
livered a  course  of  lectures  at  the  Smithsonian 
institution  on  the  history  and  element  of  mod- 
em civilization.  He  succeeded  Dr.  Eenrick  aa 
archbishop  of  Baltimore,  May  12,  1864,  and 
took  posaesaion  of  his  see  on  July  81.  One 
of  his  first  cares  was  to  found  an  indnstrial 
school  for  boys  intrusted  to  the  Xaverian 
brothers,  which  was  opened  Sept.  8, 1868.  As 
apostolic  delegate,  he  convened  the  second  na- 
tional council  of  Baltimore,  Oct  7,  18G6,  and 
had  the  principal  part  in  preparing  the  mea- 
sures submitted  to  its  deliberations,  and  in 
drawing  up  the  acts  of  the  council  in  so  com- 
plete a  form  as  to  moke  the  work  a  standard 
manual  of  American  canon  law  (Coneilii  PU- 
narii  BaltimortntU  II.  Acta  el  Deareta,  Balti- 
more, 18681.  To  him  is  munly  due  the  foun- 
dation of  toe  "Catholic  Publication  Society" 
of  New  York,  and  of  the  monthly  periodical 
called  the  "  Catholic  World."  He  took  a  con- 
spicuous part  in  the  council  of  the  Vatican 
(1869-'70).  Together  with  Other  bishops  of 
the  United  States,  he  wished  for  an  immediate 
and  final  doctriaol  judgment  on  the  onestion 
of  pontifical  infallibility,  but  preferrea  an  in- 
direct and  implied  definition,  consisting  in  the 
formal  condemnation  of  every  sentiment  op- 
posed to  the  inerrancy  of  the  supreme  teacn- 
mg  office  of  the  pope.  On  Archbishop  Epal- 
ding's  arrival  in  Rome  a  potfvlatum  in  this 
sense  was  drawn  np  by  him  and  signed  by  the 
American  bishops.  Subsequently  some  of  the 
leading  reasons  on  'nhich  t^6 pottvlatufti  vaa 
gronnaed  were  pubiicly  quoted  by  Bishop  Du- 
panloup  as  arguments  against  the  opportune- 
ness of  a  doctrinal  definition.  Passages  from 
the  late  Archbishop  Eenrick's  theology  were 
also  alleged  in  support  of  the  oppoutiou.  This 
was  resisted  by  Archbishop  Spalding  in  a  tet- 
ter to  Bishop  Dupanloup  (April  4,  1870J,  in 
which  he  vindicated  the  orthodoxy  of  bis 
predecessor,  and  explained  the  opinions  of 
the  American  bishops.  At  the  opening  of 
the  council  he  had  been  appointed  a  member 
of  the  commission  of  16  on  poitaltzta,  and  the 
decided  stand  taken  by  the  majority  of  the 
council  in  favor  of  an  immediate  and  formal 
definition  finally  induced  him  and  his  co-sipnert 
to  make  no  further  opposition.  Archbishop 
Spalding  edited  with  an  mtroductioD  and  notes 
Abb6  Darras's  "  General  History  of  the  Catho- 
lic Church  "  (4  vols..  New  York,  1866). 

8P1LDIN^  ailiwaa.  See  Uobmokb,  voL  xi., 
p.  838. 

BPILUNZANI,  Laan,  an  Italian  naturalist, 
born  at  Scandiono,  in  the  duchy  of  Modena, 
Jon.  12,  1729,  died  Feb.  13,  1799.  He  studied 
at  Reggio  and  Bologna,  and  was  chosen  in  1T64 
to  fill  the  chair  of  logic,  metaphysics,  and  Greek 
in  the  university  of  Re^^o.  In  1761  be  ac- 
cepted a  professorship  at  Modena,  and  began  to 
obtain  a  wide  reputation  by  his  researches  in 
natural  science.    In  1767  he  produced  a  work 
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on  tlie  phenomena  of  generation,  showing  the 

Sre&xiatQDce  of  germs  to  fecnndMion ;  in  1766 
e  published  the  result  of  his  inTestigftiions  on 
the  prodaotion  aad  circalatioa  of  the  blood ; 
ikndialT6Q  translated  Bonnet's  ConUmplation* 
de  la  nature.  In  1T7S  be  contested,  in  opposi- 
tion lo  Needham,  the  spontaneous  generation 
of  the  infusoria,  and  maintained  hj  a  long  se- 
ries of  ingenious  eiperiments  the  production  of 
these  animalcnles  from  atmospbetio  germs.  In 
1 770  be  was  appointed  professor  of  nataral  his- 
tory in  the  nuveraitj  of  Pavia.  In  order  to  add 
to  tha  museam  of  Pavia,  be  travelled  at  differ- 
ent times  throngh  the  principal  countries  of 
Europe,  resided  11  months  in  OonstoDtinopIe 
■bout  1783,  and  on  bis  return  lectnredto  more 


concerning  volcanoes,  disoossed  cnrioas  prob- 
lems in  regard  to  swallows,  and  suspected  the 
existence  of  a  tasth  sense  ia  bats,  br  wbioh 
they  ore  guided  with  precision  thoogh  deprived 
of  sight.  His  works  are  numerous,  and  many 
of  them  have  been  translated  into  the  princi- 
pal European  languages. 

SPUDiD,  a  town  of  Prussia,  in  the  province 
of  Brandenburg,  at  the  juaotion  of  the  Spree 
and  the  HaveL  7  m.  W.  of  Berlin;  pop.  in 
1871, 19,013.  It  is  afortrass  of  the  third  class, 
and  the  treaanry  of  the  German  empire  is  dc- 

erited  in  tbe  citadel,  and  can  be  nnlocked  onlj 
two  kajB  slmaltaneousl]',  one  of  which  is 
in  the  eustody  of  the  cbauoellor  and  tbe  other 
in  that  of  the  president  of  the  committee  for 
the  debts  of  tbe  empire.  8pandau  has  a  large 
central  prison,  new  barracks  and  militarj  hos- 
pital, an  artillery  sdiool  for  infantry,  a  royal 
(onndery  of  artillery,  and  various  manufacto- 
ries.   It  is  one  of  the  oldest  towns  of  the  Uit- 


bj  the  Swedes  from  ISSl  to  1S3G,  surrendered 
to  tho  French  Oct.  SB,  1800,  and  recovered  by 
tbe  Prussiana  April  28,  181S. 

BPUaEmxe,  llgMt  GttHM,  first  bishop 
of  tb«  Moravian  chnroh  in  America,  bom  st 
Klettenberg,  Prussia,  July  ID,  1704,  died  at 
Berthelsdorf,  Bazony,  SepL  18,  1702.  He 
Ifradnatad  at  Jena  in  17S5,  began  to  lecture  as 
A  junior  professor,  and  in  oonjunction  with  a 
.  number  of  students  established  free  schools 
In  tbe  suburbs  of  Jena  for  the  children  of  tbe 
poor.  In  1731  he  was  appointed  adjunct  pro- 
fessor at  Halle,  and  assistant  saperintendcnt  of 
Francke's  orphan  boose.  His  liberal  views  in 
respect  to  such  as  were  not  in  conneotion 
with  tbe  established  church,  and  especintly  his 
strong  love  for  the  Moravians,  led  to  his  dis- 
missal from  bis  offices  in  1788.  He  went  to 
Hermbnt,  and  was  appointed  aasistant  to 
Count  Zinzendorf,  in  wnioh  capacity  he  visit- 
ed various  parts  of  the  ooutinent.  Toward 
tbe  close  of  17S4  he  went  to  England,  where 
he  entered  into  enocessfiil  negotiations  with 
the  trasteea  tor  Georgia  relative  to  a  Uora- 
rian  aettlemeDt  in  that  colony.     Fifty  aorea 
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of  land  were  granted  him,  and  600  acres  were 
made  over  to  Count  Zinzendorf.  One  of  tbeae 
tracts  formed  a  part  of  the  present  site  of  Sa- 
vannah, and  tbe  other  lay  on  the  Ogeechee  riv- 
er. Spangenberg  arrived  at  the  former  tract 
with  nine  immigrants  in  the  spring  of  1780, 
and  immediately  commenced  a  settlement, 
which  was  the  lirat  formed  by  tbe  Moravians 
in  America.  Having  spent  four  years  partly 
in  Georgia  and  partly  in  Pennsylvania,  where 
be  preached  among  bis  German  conntrymen, 
he  returned  to  Europe.  His  report  upon  the 
state  of  religion  in  Paunsylvania  induced  the 
charoh  to  begin  an  enterprise  in  tbat  province, 
and  the  town  of  Bethlehem  waa  fonnded.  In 
1741  he  visited  London,  where  he  was  made 
general  deacon  of  the  brotherhood,  and  found- 
ed tbe  first  organized  Moravian  society  in  Eng- 
land. In  1744  he  returned  to  Germany,  and, 
after  being  consecrated  a  bishop,  went  again  to 
America,  in  order  to  soperintend  the  entire 
work  of  the  Moravians  iuthiscountry,  in  which 
he  oontmued  for  18  years,  interropted  by  oc- 
casional visits  to  Europe.  He  undertook  fre- 
quent jonrueys  to  the  Indian  country,  and  was 
adopted  into  tbe  Oneida  nation.  Soon  after 
the  oonqnest  of  Canada,  Spangenberg  was  ap- 
pointed a  member  of  the  college  of  bishops  and 
elders  elected,  snbse<]uently  to  Count  Zinzen- 
dorrs  death,  to  govern  the  three  provinces  and 
the  missions  of  the  Moravian  church.  He  left 
America  in  Jnne,  1763,  arrived  at  Hermhut  in 
November,  and  immediately  entered  upon  the 
duties  of  his  uew  office,  and  for  80  years  was 
the  leading  spirit  among  his  colleagues.  In 
1761  ha  was  appointed  supreme  inspector  in 
npper  Alsace,  and  in  1780  president  of  tbe 
general  directory.  Among  bis  principal  works 
are  his  Lthen  ZiJixtndorft  (3  vols.jl773-'B), 
and  Idea  Fidei  Fratrum  (1779).  The  latter 
is  the  standard  of  theology  among  the  Mora* 
Tiana.  It  was  translated  into  English  by  Lo- 
trobe  in  1734,  under  the  title  of  "An  Expo- 
sition of  Christian  Doctrine  aa  tanght  in  the 
Protestant  Church  of  the  United  Brethren." 

SPlTTGENBISfl,  FiMihb,  a  German  pointer, 
bom  in  GOttingen  in  184S,  died  while  ascend- 
ing Mt  Vesuvius,  Juno  8,  1ST4.  He  studied 
in  Munich,  and  became  known  by  his  picture 
of  Qeoserio,  king  of  the  Vandals,  leading  the 
empress  Eudoiia  and  her  children  into  captiv- 
ity after  tbe  sack  of  Rome.  In  conjunction 
with  the  Belgian  painter  Panwel  he  executed 
at  Weimar  "  The  Triumph  of  the  Union,"  com- 
memorating the  close  of  the  civil  war  in  the 
United  States.  While  in  Rome  he  painted  "A 
Young  Ostrogoth  entering  into  friendly  Rela- 
tions with  Citizens  of  Rome." 

BPiNHEia,  ElechM,  a  Swiss  author,  bom  in 
Geneva,  Dec,  7,  Xa2a,  died  in  London,  Nov.  7, 
1710.  lie  studied  at  Leyden,  was  a  professor 
at  Geneva,  represented  the  elector  palatine  in 
various  countries,  and  subsequently  the  elector 
of  Brandenburg  for  many  years  in  Paris,  and 
in  tbe  last  ei^bt  years  of  his  life  was  Prussian 
ambassador  in  London,     Hia  works  include 
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DUuTtationn  da  Prattantia  el  {7mi  JVufflJ*- 

matum  Ai>tigu<frum  (4to,  Rome,  ISM;  best 
eJ.,  3  vols,,  London  and  Aamterdwn,  170fl-'17), 
snd  Orbii  Romttniu  (Londoa,  1704;  contfuned 
also  ia  Gravius's  Thaaurut,  voL  li.). 

SPUHEL  (fianit  extrariui,  Linn.),  a  well 
luiown  vorietv  of  hnatiog  do^,  in  form  a  amall 
setter,  n-ith  silky  bair,  long  m  lome  parts  of 
the  body,  and  long,  soft,  pendoloiis  ears.  It  ia 
figured  on  some  id  tlie  later  moDuments  of  an- 


cient Italy,  and  is  supposed  to  be  the  C.  Tvtout 
of  the  Romans ;  it  probably  originated  in  Spain, 
whence  the  name.  The  colors  are  varioos, 
black,  brown,  pied,  lirer-oolored  and  white, 
and  black  and  white.  TheEnglish  breed  is  oon- 
eidered  the  best  for  sportsmen,  being  strong, 
with  an  excellent  nose,  and  fond  of  the  water. 
The  water  spaniel  differs  from  the  ooismon 
breed  in  the  engemeas  to  hunt  and  swim  in 
water,  whence  it  is  nsed  to  drive  ducks  into 
the  nets  in  decoy  ponds ;  the  hair  is  also  harsh- 
er. (See  Poodle.)  The  Alpine  or  St.  Bernard 
Saniel  is  the  largest  and  most  celebrated  of 
e  race,  being  2  ft.  high  at  the  shoulders,  and 
S  or  6  f L  from  nose  to  end  of  tail ;  it  has  a 
peculiar  appearance  about  the  inner  angle  of  the 
eyes,  due  probs^bly  to  tbeir  beinx  kept  partly 
shnt  to  avuid  the  high  winds  ana  the  glare  of 
the  snow ;  this  ia  one  of  the  breeds  which 
search  the  monntain  passes  in  the  vicinity  of 
the  ko^iee  of  St.  Bernard  in  onest  of  bewil- 
dered or  weary  travellers.  The  Newfoundland 
dog  resembles  the  Alpine  spamcls ;  it  ia  large 
and  has  great  strength,  and  is  probably  their 
indigenoas  American  representative,  and  use- 
ful for  many  purposes  of  a  beast  of  burden ; 
itia  gentle,  very  intelligent,  and  oScctionate; 
it   is  an   cxoellent  swimmer,   the  toes   being 

fiartly  webbed.  The  springer  is  a  small  span- 
el  of  elegant  form,  snUll  head,  and  long  ears, 
nsnally  red  and  white,  the  latter  predomina- 
ting, with  a  black  nose  and  palate ;  the  Marl- 
borough breed  is  considered  the  best.  The 
King  Charles  spaniel  ia  a  small  and  heantiful 
breed,  prized  as  a  lady's  pet,  generally  black 
and  white,  or  black  and  tan-colored;  the  hair 
is  soft  and  silky,  th«  ears  pendulous,  the  fore- 
bead  elevated,  and  the  eyes  intelligent;  the 


SPARES 

variety  prized  by  Charles  T.  of  England  was 
wholly  black;,  this  ia  the  C.  Itrevipilit  (Linn.). 
It  is  supposed  to  be  the  parent  of  the  cocker, 
a  sprightly  little  bird  dog,  usually  black,  or 
white  with  reddish  spots,  and  comparatively 
shorter  in  the  back  than  the  spaniel.  The  Uaf- 
teae  dog  ia  perhaps  the  moat  ancient  of  the 
small  s]Taniel  races,  being  figured  on  Roman 
monuments,  and  mentioned  by  Strabo  as  the 
C.  melitavi;  the  muzzle  is  round,  the  Lair  very 
loD^  and  silky,  and  the  color  usually  white;  it 
is  diminutive,  and  fit  only  for  a  lap  dog. 

SPANISH  FLI.    See  Cahtrabides. 

gPAlflSH  UIH,  the  appellation  formerly  giv- 
en to  the  southern  portion  of  the  Caribbean 
sea,  together  with  the  contiguous  coast,  em- 
bracing the  route  traversed  by  Spanish  trea- 
sure ships  from  Mexico,  Central  America,  and 
the  northern  ahores  of  South  America. 

SPIN  WORM.    See  Canebb  Wobh,  and  Cai- 

EBPIIXAB. 

BPiB>  See  BABTTA.CALOABEoraSPAB,  Feld- 
spar, and  Fluob  Spab. 

SPUUU,  Jand,  an  American  historian,  bom 
at  Willington,  Conn.,  May  10,  1769,  died  in 
Cambridge,  Mass.,  March  14, 1866.  He  gradu- 
ated at  Harvard  college  in  1S16,  studied  theol- 
ogy at  Cambridge,  and  for  two  years,  1817-'ie, 
was  aollege  tutor  in  mathematics  and  natural 
philosophy.  Be  also  became  one  of  an  aaaoci- 
ationby  which  the  "North  American  Review" 
was  conducted.  In  May,  ISlS,  he  was  ordained 
as  minister  of  a  Unitarian  congregation  in  Bal- 
timore, and  the  next  year  published  "Letters 
on  the  Ministry,  Ritual,  and  Doctrine  of  the 
Protestant  Episcopal  Church  "  (8vo,  Boston). 
In  1S21  he  was  elected  chaplain  of  the  United 
States  house  of  representatives,  and  the  same 
year  he  established  "  The  Unitarian  Miscellany 
and  Christian  Monitor,"  which  he  edited  till 
1823.  In  this  work  he  began  a  series  of  letters 
on  the  "  Comparative  Moral  Tendency  of  Trin- 
itarian and  Unitarian  Doctrines"  ^vo,  182S). 
He  also  edited  a  "Collection  of  Essays  and 
Tracts  in  Theology,  from  various  Authors,, 
with  Biographicu  and  Critical  Notices"  (6 
vols.  12mo,  18SS-'6).  His  health  becoming 
impured,  he  resigned  his  pastoral  chaive  in 
1823,  and  removlnc  to  Boston  purchased  the 
"  North  American  Review,"  of  which  he  wat 
sole  proprietor  and  editor  for  seven  years.  In 
1828  he  published  a  "Life  of  John  Ledyard, 
the  American  Traveller,"  chiefly  from  original 
materials.  After  extensive  researches  in  the 
United  States,  he  made  a  voyage  to  Europe  in 
1828,  where  be  selected  and  transcribed  docn- 
ments  relating  to  Americsn  history  in  the  pub- 
lic offices  of  London  and  Paria,  and  after  liis  re- 
turn published  "  The  TFritinga  of  George  Wash- 
ington, with  a  Life  of  the  Author,  Notes,  and 
Illustrations"  (12  vols.  8vo,  Boston,  1834-'T). 
During  the  preparation  of  thia  work  he  edited 
and  published  "  The  Diplomatic  Correspon- 
dence of  the  American  Revolution"  (12  vols. 
8vo,  1829-'30).  and  "The  Life  of  Gouverneur 
Morris,  with  Selections  from  bis  Corrcspon* 
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dsBce  and  ICsoeQaneonB  Papers,"  &a.  (S  tdIi. 
Sro,  1833).    "  The  Amerioan  Alinanac  and  Re- 

Eontorj  ot  UsetuI  Knowledge"  was  foandsd 
J  Mr.  Sparks,  who  edited  the  first  volume, 
for  1830.  He  waa  also  the  editor  of  the  "Li- 
bnr7  of  AtDerioan  Biography  "  (Gret  aerieg,  10 
Tola.  IBmo,  1894-'8;  aaoond  »eriea,  15  vols., 
]841-'8X  several  of  the  lives  in  which  were 
written  bj  him.  In  1840  he  ooiapleted  the  pnb- 
lioatioa  of  "  The  Worka  of  Benjamin  Franklin, 
with  Notes  and  a  Life  of  the  Author  "  (10  Tola. 
8vo).  He  then  visited  Enrope  a  senond  time, 
and  discovered  ia  the  Frenoh  arehivea  the  fa- 
mooa  map  with  the  red  line  drawn  apon  it, 
aboat  which  so  maoh  was  afterward  said  in 
the  debat«s  apon  the  Asliborton  treaty  in  con- 
gress and  parliament.  In  18a2  two  pamphlets 
were  printed  by  him  in  defence  of  his  mode  of 
editing  the  writings  o(  Washington,  in  reply  to 
the  strictures  of  Lord  Uahon  and  othera,  and 
a  aimilar  pamphlet  the  next  year,  occasioned 
by  a  reprint  of  the  original  letters  from  Waah- 
ingtonto  Joseph  Keed.  In  18G4  he  published 
"  OorrespoDdeQce  of  the  American  Bevolution, 
being  Letters  of  eminent  Men  to  George  Wash- 
ington, from  the  time  of  his  taking  command 
of  the  Army  to  the  end  of  his  Presidency,  ed- 
ited from  the  Original  Manoaoripts"  (4  vola. 
8vo).  Mr.  Bparts  was  McLean  professor  of 
history  at  Horrard  oolite  from  1839  to  1849, 
and  president  of  the  college  from  1849  to  1858. 
His  life,  by  U.  E.  Ellis,  was  publiahed  in  1869. 
SPABBOV,  the  familiar  name  of  many  small 
Urds  of  the  finch  tamUy,  and  the  old  genas 
JHnfUla  (Linn.),  which  has  been  numerously 
subdivided  by  modern  ornithologists ;  the  fam- 
ily characters  have  been  given  under  Finoh. 
Among  the  many  American  species  may  he 
mentioned  three  4istribnted  nader  three  differ- 
ent genera.  The  white-orowned  sparrow  {mmo- 
Me&ia  Uveaphry*,  Swains.)  is  about  7  in.  long 
aitdIO  iD.iualarexteBt;  the  body  is  stont,  bill 


WUW-CiowBed  Spwniw  (Zumtrtctil*  laucophiyB}. 

eonical,  feet  robust,  the  second  and  third  qnilla 
loDgeat,  and  the  tail  rather  loug  and  moderate- 
ly rounded;  the  cbin,  throat,  and  breast  are 
Dearly  onitorm  ashy;  the  bead  above  black; 
median  and  superciliary  stripe  pure  white ;  a 
narrow  black  line  through  and  behind  the 
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eyes;  hack  and  ving  coverts  dark  reddish 

brown  with  paler  margins;  quills  and  t^l 
darker;  wings  with  two  white  bands ;  whitish 
below  ;  bill  reddish  orange  tipped  with  brown ; . 
lower  lid  white.  It  is  found  from  tbe  Atlantic 
to  the  Rocky  mountains  and  from  Labrador  to 
Xeiss,  breemog  far  to  the  north ;  tbe  notes  are 
mellow  and  cheering,  six  or  seven  in  number, 
the  first  load  and  clear,  and  tiience  becoming 
fainter  and  more  plaintive ;  eggs  five  or  ni, 
\  in.  long,  light  sea  green  with  brownish  mot- 
tlingt  at  the  larger  end ;  the  nest  is  on  the 

G>and  or  among  moss,  and  the  e^s  are  laid  in 
brador  from  the  tst  to  the  end  of  June.  Tbe 
flight  is  low,  bnt  swift  and  long  protracted; 
the  migrations  are  performed  mostly  by  day: 
tbe  food  consists  of  seeds,  berries,  minute  shell 
fish,  and  insects.  The  genos  tpittlla  (Bonap.) 
differs  from  the  last  in  its  smaller  size  and 
longer  forked  tail.  The  chipping  sparrow  {S. 
tocialu,  Bonap.),  commonly  called  chip  bird, 
is  G(  in.  long  and  8^  in.  in  slar  extent;  the 
mmp,  back  of  neck,  and  sides  of  head  and  neck 
are  ashy ;  the  back  has  black  streaks  with  pale 
rufous  edgince;  the  erown  is  uniform  chest- 
nut, the  forenead  black  with  a  white  median 
line,  a  white  streak  over  tbe  eyes  and  a  black 
one  from  the  bill  through  and  behind  the  eyes ; 
white  below,  tinged  with  aahy  on  the  upper 
breast;  tail  and  primaries  wiUi  paler  edgings, 
and  two  narrow  white  bands  across  wing  cov- 
erts; bill  black:  in  the  young  tbe  crown  has 
narrow  blackish  lines,  and  the  upper  breast 
sod  sides  are  streaked  with  brown.  It  inhabits 
North  America  from  ocean  to  ocean,  very  com- 
mon everywhere,  except  in  woods,  in  spring, 
summer,  and  autumn,  going  south  in  winter; 
it  is  very  social,  is  found  with  ahnost  every 
other  species  of  sparrow^  and  is  so  familiar  as 
to  enter  yards  and  even  piazuts  for  food.  The 
nest  is  never  made  on  the  ground;  the  eggs 


pointed  at  the  smaller.  The  i 
or  seven  rqiidly  repeated  and  loud  "checos;" 
the  Sight  is  short,  irregular,  and  rather  low. 
They  are  the  moat  numerous  of  the  sparrows 
in  New  England,  but  arrive  some  weeks  later 
than  tbe  song  sparrow.  The  genus  melotpaa 
(Burd)  differs  from  toiwtriehia  in  the  shorter 
and  more  graduated  tail,  longer  hind  toe,  short- 
er and  more  rounded  wings,  longer  tertiaries, 
unspotted  under  parts,  and  streaked  crown. 
The  song  sparrow  (if.  nuhdia,  Burd)  is  Gl  in. 
long  and  Bl  in.  in  alar  extent;  the  generaltint 
above  is  rufona  brown,  with  dark  brown  streaks 
and  grayish  edgings;  crown  rofous,  with  sa- 
perctliary  and  median  stripe  of  dull  gray ; 
white  below,  breast  and  siaes  streaked  with 
dark  rufous;  no  distinct  white  on  wing*  or 
tail.  It  is  found  from  tbe  eastern  coast  to  the 
high  central  plains,  and  is  abundant  in  tbe 
south,  where  it  raises  three  brooda,  making  a 
new  nest  for  each.  Though  not  so  handsome 
as  some  other  sparrows,  its  song  is  much  sweet- 
er, prolonged,  and  heard  at  all  hours  of  the 
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day;  HneBtabotboD  thegroondandlnbDBbea; 
tb«  e^  are  foar  to  aii,  broad  ovate,  light 

EMDiBD  wbit«  with  epecks  of  dark  brown; 
tb  eeiea  incubate.  The  flight  la  abort  and 
mach  andulatedi  it  goea  aoatb  in  winter,  and 
seldom  approaches  booses  nearer  than  gvdens 
and  orchards ;  it  ia  vetj  ECti\'e,  feeding  on  in- 
secta,  seeds,  and  tMrries.- — The  old  world  spar- 


Honn  Bpinsir  (Pauer  diim«ticiu). 

rows  belong  to  the  genns  patter  (Briss.),  in 
which  the  wings  are  moderate,  with  the  second 
and  third  qnills  rather  longer  than  the  first, 
and  the  moderate  tail  even  or  elightl;  forked. 
There  are  abont  20  apeciea,  residing  in  calti- 
vated  regions,  eren  in  the  midst  of  cities ;  the 
food  consists  of  buds,  seeds,  groins,  and  in- 
sects ;  the  nest  is  in  trees  or  hedges,  and  the 
eggs  are  fonr  or  five.  The  honse  sparrow  (P, 
domeitieiu,  Linn.)  ia  6}  in.  long  and  9^  in.  in 
alar  extent;  in  the  male  the  npper  port  of  the 
head  is  light  brownish  gray,  tbe  udes  of  the 
neck  grajiflb  white,  throat  black,  back  and 
winga  cbestnnt  and  black  with  a  white  hand 
across  the  latter,  and  lower  parts  light  brown- 
ish gray ;  in  the  female  the  head  is  grajish 
brown  above  and  the  lower  parts  light  brown- 
ish gray.  They  often  commit  serioas  depre- 
dations in  wheat  fields;  though  feeding  chiefly 
on  grain,  they  bring  np  their  yonng  on  larvie, 
and  a  pair  is  said  to  destroy  aboot  4,000  cater- 
pillars weekly  in  the  breeding  seasoQ ;  they 
are  generally  distributed  over  northern  and 
central  Eorope,  and  are  brighter  colored  in 
the  country  than  in  the  cities;  they  have  no 
Bong,  except  a  siniile  note,  loud  and  by  no 
means  ngreeable.  This  apeciea  baa  been  in- 
trodaced  into  the  United  States,  where  it 
thrives  well,  and  does  good  service  in  destroy- 
ing canker  worms  and  other  injarions  hxvte 


SPAEEOT  HAWK 

In  and  aronnd  the  large  cities  and  towna;  tliey 

require  feeding  and  honses  during  the  severe 
winters.  They  were  first  brought  to  New 
York  about  186S,  and  there  have  been  several 
later  importations ;  they  drive  nearly  all  other 
birds  from  places  where  they  abound. 

8PUB0W  HIWI^  a  small  bird  of  prej  of 
tbe  falcon  subfamily,  and  genus  tinnvnevlvt 
(VieiU.),  which  differs  from  /aUo  (Ltnn.)  in 
having  longer  tarsi,  covered  in  front  with 
large  transverse  hexagonal  scales.  There  are 
abont  a  dozen  species,  widely  distributed  over 
the  globe;  their  flight  ia  very  gracetnl,  irregu- 
lar, with  occasional  hoverings;  they  eat  small 
birds  like  sparrows,  mice  and  moles,  lixards, 
beetles,  and  grasshoppers;  the  nest  is  made 
of  a  few  loose  sticks  on  a  rock  or  in  a  hollow 
tree,  snd  the  eggs  are  four  to  six.  The  Amer- 
ican aparrow  hawk  (J",  iparterivt,  Vieill.)  is 
one  of  the  handaomest,  most  active,  and  abun- 
dant birds  in  the  United  States,  and  ia  foand 
over  the  entire  continent  of  America.  It  is 
11  to  12  in.  long,  with  an  alar  extent  of  SS 
in. ;  the  crown  is  light  red  snrronnded  by 
bine,  the  latter  color  showing  itself  also  on 
the  win^ ;  back  light  mfous,  spotted  with 
black ;  tail  darker,  with  broad  black  band  near 
tbe  end,  tipped  with  white,  and  lateral  feath- 
ers with  broad  black  bars  on  tbe  inner  weba; 
aoills  black,  with  white  spots  on  inner  webs; 
iroat  and  upper  neck  on  sides  white,  with 
two  black  bands  on  the  latter ;  three  spots  oa 
hind  neck,  and  numerous  ones  on  abdomen 
and  aidea,  black ;  white  below,  tinged  with  yel- 
lowish on  breast ;  the  young  birds  have  wider 
bands  of  black,  and  tiie  females  longitudinal 
black  lines  on  the  crown  and  stripes  on  the 


AzDerlun  SpvTov  Iliwk  (TLDnmifliltu  ipurefina). 

tail.  The  eggs  are  dark  cream  or  licht  huff, 
more  or  less  spotted  with  brown,  nearly  spher- 
ical, 1}  by  1^  in. ;  both  se:tes  incubate,  two 
broods  being  raised  io  the  south ;  the  pairing 
time  ia  from  February  to  June,  according  to 
latitude. — The  European  aparrow  hawk  (7*. 
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ttlaudariitt,  Brias.)  bu  been  descHbed  nnder 
KnTHKL.  The  aeetpiter  nitut  (Pall.)  of  Ea- 
rope  u  a]so  called  ipurow  hawk  ;  the  male 
13  dajk  bluish  graj  abore,  reddUh  white  be- 
low with  ;«UowL^  red  tranaverae  bara ;  the 
female  ii  grajiah  brown  above,  and  ^ayish 
white  below  barred  with  dark  gruj.  The  size 
and  habits  are  about  the  same  in  both. 

8PAKTA,  or  iMttimmm,  in  antiquity,  the  capi- 
tal of  Laconia  and  the  chief  city  of  the  Pelo- 
poDnesas.  It  was  on  the  right  bant  of  the  Ea- 
rotas,  between  the  tribataries  (Enns  and  Tiasa, 
about  80  m.  from  the  sea,  in  a  valley  of  re- 
tnarlcable  beauty  and  fertility,  bounded  W.  and 
I^  by  the  ranges  of  Taygetna  and  Paman.  It 
was  abont  6  m.  in  circumference,  and  consisted 
of  distinct  quarters  which  were  originally  sepa- 
rate Tillages.  During  its  most  flonrishing  pe- 
riod it  was  anfortiSed,  being  protected  by  the 
natural  ramparts  of  the  vuley.  Its  quarters 
were  Pitane  in  the  north,  the  favorite  place  of 
residence,  Oynosura  in  ih&  aonthwest,  Limnai 
in  the  east  along  the  Eurotas,  and  Mesoa  in 
the  aootheaBt.  MpAm,  in  the  northwest,  ad- 
joining Pitane,  is  also  mentioned  by  some  wri- 
ten,  but  it  was  probably  the  name  of  a  tribe 
or  family  and  not  of  a  qnarter.  One  of  ita 
■teepest  hills  (the  northern  hill,  according  to 
Leake ;  the  hill  of  the  theatre,  according  to  Cur- 
tinaj  was  called  the  acropolis,  on  which  were 
the  temples  of  Athena  Chatcioecus,  the  tute- 
lary goddess  of  the  city,  of  Athena  Ergane,  the 
llosea,  Zeus  Coametas,  and  Aphrodite  Areia, 
and  many  statues  in  honor  of  divinities  and 
heroes.  In  the  agora,  near  the  acropolis,  and 
adorned  with  temples  and  atatnes,  were  the 
eonncil  house  of  the  senate  and  the  ofSoes  of 
the  pablio  magistrates,  the  Persian  ttoa  bnilt  of 
•poila  token  in  the  Fer^an  war,  and  the  place 
Mlled  Ohonis  where  Spartan  yonths  danced  in 
honor  of  Apollo.  Two  principal  streets,  named 
Aphetala  and  Skiaa,  extended  nearly  parallel 
to  each  other  from  the  agora,  the  former  to 
the  S.,  the  latter  to  the  S.  E.  extremity  of  the 
city.  tXpon  the  largest  of  the  Spartan  heights 
wBi  the  theatre,  a  magnificent  building  of  white 
marble,  the  two  wings  of  which  still  remain, 
480  ft.  apart,  built  of  masaire  quadran^lnr 
blocks,  and  forming  the  most  important  relics 
of  the  ancient  city.  The  privat«  houses  of 
Sparta,  and  even  the  pataoe  of  the  kings, 
were  dways  simple  and  unadorned,  bnt  it  was 
«^nalled  hy  few  other  Greek  cities  in  the  mag- 
□ifloence  of  its  temples  and  statues.  The  mod- 
em town  of  Sparta,  bnilt  since  the  war  of  in- 
dependence, oecapies  one  of  the  hills  in  the  S. 
port  of  the  ancient  site.  Its  streets  are  laid  out 
on  a  lat^e  scale,  and  it  has  a  population  of  abont 
8,000.  The  nomsrch  and  other  ofOcials  of  La- 
oonia  reside  here.  The  villages  of  Magula  and 
Piyehiko  are  near  it,  and  8  m.  W.  of  it  ia  Uis- 
tra,  which  was  the  chief  place  of  the  district  in 
mediosval  and  Turkish  times. — According  to 
tradition,  the  Tieleges  were  the  most  ancient 
Inhabitants,  and  Leiex  the  first  king,  in  the 
rjle  ol  the  middle  Eurotas,    Lacedfemoo,  son 


of  Jupiter  and  Taygete,  married  Sparta,  third 

in  descent  from  Lelex,  and  gave  the  name  of 
bis  wife  to  the  city  which  he  founded,  and  his 
own  name  to  the  people  and  country.  Daring 
the  mythical  era  of  the  Achfean  monarchies, 
Uenelaus  reigned  at  Sparta,  aa  Agamemnon  at 
Mycena  and  Diomedes  at  Argns.  After  the 
Dorian  invaaion  and  conquest  of  the  Pelopon- 
nesus, under  the  Ileraclidte,  Sparta  fell  to 
Eurysthenes  and  Procles,  the  twin  sons  of  the 
Heraclid  Aristoderaus;  and  from  that  epoch 
date  the  long  aucceaaion  of  two  joint  kmgs, 
and  the  distinction  between  the  conquerora, 
who  were  called  Spartans,  and  tlie  nntive 
Acbfflans  (Periaei),  who  became  tributary. 
At  first  inferior  to  Ai^os,  Bparta  became  the 
chief  of  the  Dorian  powers  only  after  the  in- 
stitutions of  Lycurgoa  had  made  it  a  nation 
of  professional  aoldlers.  The  introduction  of 
the  Lycurgan  discipline  (not  later,  according 
to  Grote,  than  695  B.  C),  the  eariieat  de- 
terminable event  in  its  Internal  history,  was 
followed  by  aggressions  which  gradually  ex- 
tended ita  sway  over  the  greater  part  of  the 
Peloponnesus.  There  is  no  certain  peraoool 
history  of  Ivyonrgus,  and  bis  very  existence 
has  been  doubted  by  critica,  (See  A.  Trieber, 
FoTKhittigen  eur  tpartattitehtn  Ver/attungt- 
getcltieku,  Berlin,  1871.)  The  Lycurgan  le- 
gialation  has  been  called  the  codification  of 
the  uaagea  of  the  Doric  race.  It  recogniied 
three  classes  of  persons;  1,  the  Spartona,  of 
Dorian  stock,  resident  in  the  city,  alone  eligi- 
ble to  publio  officea,  all  warriors,  supported 
from  the  lands  aronnd  the  dty  which  belonged 
to  them,  and  being  diafranchised  when  they 
failed  to  pay  their  quota  to  the  publio  meaa; 
2,  the  PeriiEci  or  Laconians,  freemen  of  the 
neighboring  townships,  with  no  political  power, 
devoted  to  ogricnlture  and  industry,  paying 
rent  for  their  land,  and  forming  bodies  cS 
heavy-armed  soldiers  in  war;  and  8,  the  helots, 
or  serfs,  bound  to  the  soil,  which  they  tilled 
for  the  Spartan  proprietors,  and  sometimea 
employed  both  in  domestic  and  military  ser- 
vice. The  equal  division  of  land  into  9,000 
lots  for  Spartans  and  S0,000  lots  for  Peri(Bci  fa 
doubted  by  Grote ;  and  the  nnmber  of  Spartan 
citizens  diminished  from  the  era  of  the  Persian 
war,  when  Herodotus  estimated  them  at  8,000, 
to  the  time  of  Agis  IV.,  when  they  had  dwindled 
to  700,  of  whom  100  alone  poasesaed  moat  of 
the  landed  property  of  the  state.  At  the  head 
of  the  government  were  two  hereditary  kings, 
whose  power  was  gradnally  restricted  till  their 
position  was  one  of  nominal  honor  rather  than 
real  anthority.  The  legislative  power  waa  ex- 
ercised by  two  assemblies,  that  of  the  elders 
and  that  of  the  citizens;  the  former  waa  com- 
posed of  the  two  kings  and  28  members  aged 
at  least  60  years,  who  were  Judges  in  capital 
caaea,  and  initiated  and  discussed  all  meaanrea 
submitted  to  the  popular  aasembly ;  and  the 
latter,  composed  of  all  Spartan  citizens  of  SO 
years  of  age  and  of  nnblemiahed  character, 
met  once  a  month,  and  bad  the  right  to  ap- 
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prove  or  reject  meuarea  bj  aodam&tioD,  bat 
not  to  amend  them.  The  epbors,  correspond- 
ing to  the  Buman  tribnnea  of  the  people,  and 
probably  ol  later  origm  than  the  age  ol  Ly- 
curgQB,  were  the  representatives  of  this  assem- 
bly, and  during  the  PelopoimeBlan  war  exerted 
despotio  anthority,  having  completely  super- 
aeded  the  kings  aa  direotore  of  affairs.  The 
most  important  part  of  the  Lyourgan  legis- 
lation related  to  the  discipline  and  edncation 
of  the  citizena.  The  individual  was  held  to 
exist  eiclnsively  for  the  state,  to  which  he 
should  devote  all  hia  time,  property,  and  ener- 
^es ;  and  every  child,  tjieref ore,  was  under  pnb- 
Uo  inspection  from  his  birth,  and  wbb  trained 
■imply  with  reference  to  warlitce  exercises,  since 
mechanical  labor,  hosbandry,  and  commerce 
were  despised  and  neglected.  If  weak  or  de- 
formed, he  was  exposed  to  perish ;  otherwise, 
he  was  taken  at  seven  years  of  a^  from  his 
motber^s  care,  and  educated  in  the  public  olass- 
ea,  where  he  was  subjected  to  tlie  severest 
bodily  discipline,  to  habits  of  subordination, 
dexterity,  and  a  terseness  of  speech  which  be- 
came distinguished  as  "laconic."  At  the  age 
of  30  he  was  allowed  to  engage  in  public  a&airs 
and  to  marry,  but  still  continued  under  public 
discipline,  took  his  meala  at  the  public  mesa, 
slept  in  the  public  barraoks,  and  was  released 
from  military  service  only  in  his  60th  year. 
Both  sexes  were  subjected  to  nearly  the  same 
rigorous  gymnastic  tj'aining,  the  aim  being  not 
domestic  enjoyment  or  refinement,  hot  the  pro- 
daotion  of  a  hardy  race  of  citizens.  The  great 
men  that  arose  from  this  discipline  were  dia- 
tingnished  exclusively  for  military  genins, — 
Under  the  Lyonrgan  oonstitution  Sparta  began 
Its  oareer  of  conquest.  Ttie  first  and  secoud 
Uessenian  wars  (T48-T28  and  6SC>-S68,  accord- 
ing to  the  oomrnon  chronology)  doubled  its 
population  and  territory.  Before  600  B,  C. 
it  Lad  conquered  from  the  Arcadians  the  up- 
per parts  of  the  valley  of  the  Eorotas,  and 
After  repeated  contests  compelled  Tegea,  the 
capital  of  Arcadia,  (o  acknowledge  its  suprem- 
ftoy  fabout  630).  The  long  struggle  between 
the  Spartans  and  Aj^ves  terminated  in  fa- 
vor of  the  former  by  decisive  vtctoriea  in  C47 
and  S24.  Sparta  h&d  now  acqoired  the  he- 
gemony of  Greece,  and  Crtssos  when  threat- 
ened b;  the  Persians  had  formed  an  alliance 
with  it  aa  the  most  powerful  Greek  state.  It 
twice  invaded  Attica^  ^nd  interfered  m  the 
affairs  of  the  growing  Athenian  democracy. 
At  the  outbreak  of  the  seoond  Persiaii  war,  it 
WBB  by  unanimoDs  consent  intrusted  with  the 
chief  command.  The  battles  of  Thermopylie 
and  Salamia  In  480,  and  of  Flatna  in  479, 
were  fouglit  respectively  under  the  Spartan 
generals  Leoaidas,  Enrybiades,  and  Pausanias, 
According  to  Uorodotua,  the  Lacedemonians 
were  represented  st  PlaUea  by  S,000  citizens, 
e,000  Perittci,  and  85,000  helots.  The  allies, 
excepting  .£gina  and  the  Peloponnesian  atatea, 
were  alienated  by  the  arrogance  of  Pausanias, 
and  therefore  in  476  oSwei  the  supremacy 


to  Athena.  The  hEgemony  t^ms  passed  from 
Sparta  to  Athena,  and  the  rivalry  of  these 
states  modified  all  the  history  of  Greece  till 
the  Uacedonian  era.  A  destructive  earthquake 
oocaaioned  a  revolt  of  the  helots  and  the  third 
Uessenian  war  (464-4dfi).  The  Spartans  dis- 
trusted and  rejected  an  auxiliary  force  sent  by 
the  Athenians  under  Cimon,  which  was  the 
cause  of  hostilities  (467-4S2),  the  prelude  to 
the  long  Peloponnesian  war  (481-^04).  This 
war,  in  whicui  the  opposed  Dorio  and  lonto 
races  exhausted  their  energies,  terminated  with 
the  conquest  of  Athens  and  with  the  restora- 
tion of  the  hegemony  to  Sparta.  One  of  ita 
allies  was  Oyrus  the  Younger,  and  ia  return 
it  aided  him  in  his  attempt  to  dethrone  hia 
brother  Artaxerxes.  The  suooesses  of  Agesi- 
laus  in  Asia  Uinor  in  SS6  had  led  him  to  form 
tlio  project  of  overthrowing  the  Persian  em- 
pire, when  he  was  recalled  by  a  confederacy 
of  Corinth,  Ai^os,  Thebes,  and  Athena,  whi(£ 
Persian  gold  and  Greek  jealousy  had  prompted 
against  Sparta.  The  victories  of  Corinth  and 
Ooronea  were  counterbalanced  by  the  naval 
defeat  ofi!  Cnidus,  and  the  peace  of  Antalci- 
das  (867),  which  left  it  supreme  in  Greece, 
deprived  it  of  its  cities  in  Asia  Uiuor.  The 
Spartans  exerted  unrivalled  anthority,  notwith- 
standing the  alliance  of  Thebes  and  Athens 
against  it  in  879,  until,  in  the  fatal  battle  of 
lieuctra  in  STI,  they  were  defeated  by  the 
Thebans  under  Epaminondas,  and,  for  the  first 
time  in  their  history,  by  inferior  nnmbers. 
Invasion  followed,  Sparta  narrowly  escwed 
capture,  its  army  was  again  defeated  at  Man- 
tinea  in  36S,  aud  it  was  stripped  of  the  domiii- 
ioQB  whiah  it  had  acquired  from  the  Uewe- 
nians,  Arcadians,  and  Argivee;  and  from  thte 
time  it  ceased  to  be  a  leading  state  in  Greece. 
Having  incurred  the  enmity  i^  Philip  of  Iface- 
don  by  aupporting  the  Phocians  in  the  satved 
war,  its  losses  were  confirmed  and  its  power 
still  fnrther  rednced  by  him ;  bat  it  refused  to 

tun  the  alliance  of  Athens  and  Thebes  against 
im  before  the  battie  of  Chwronea,  next  to 
reoognize  his  leaderahip  in  the  proposed  ex- 
pedition against  Persia,  and  subsequently  to 
join  the  Achcean  league  against  the  Uacedo- 
nian and  Koman  supremacy.  It  prompt«d 
an  anti-Uocedonlan  movement,  which  was  de- 
feated by  the  victory  of  Antjpater  at  Megalo- 
polis in  831.  The  kings  Agis  IV.  (244-240) 
and  Cleomenes  III.  (386-220)  atUmpted  to  re- 
vive the  ancient  virtue  by  restoring  the  ineti- 
tutioni  of  Lyonrgus,  abolishing  tlie  ephoralty, 
canoelUng  all  debts,  redistributing  the  landa, 
and  enlarging  the  number  of  citiiens  by  bring- 
ing back  Uie  exiles  and  bestowing  the  franchise 
on  many  of  the  Periteci  and  on  otbers  who 
were  deserving  of  it ;  but  the  defeat  of  Sel- 
lasia  (221)  by  the  Acheeans  and  the  Uacedo- 
nians  under  Antigonus  Doson  followed,  and 
Sparta  for  the  first  time  fell  into  the  hands  of 
conquerors.  From  intestine  facliona  sprang 
the  usurpations  of  Machanidas  and  Nabis  (210- 
1&2),  after  which  it  was  compelled  with  the 
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whole  of  iba  PelopDnnenu  to  mbmit  to  the 
AcbHsn  league,  nntil  in  146  it  fell  with  the 
r«at  of  Greece  ander  the  dominion  of  Koma. 
(See  ATHK:is,  and  Grbkcr.) 

SPUTINB,  a  Soman  gladiator,  of  Thracian 
birth,  leader  of  a.  servile  insnrrecUon  in  T3-71 
B.  G.  Orijpnallj  a  shepherd,  he  became  a  chief 
of  banditti,  aad  w»a  caotured  by  the  Romaiu. 
Ee  wna  sold  and  trained  as  a  gladiator,  and  in 
78  persaaded  TT  of  his  asaooiatea  to  escape 
with  him  from  the  school  of  Lentolua  at 
C^iDO.  They  took  refuge  in  the  crater  of  Mt. 
VeaarinB,  and  ohose  SpartaouB  for  their  lead- 
er. 0.  Claadios  Poloher  was  sent  asainst 
tb«m  with  8,000  men,  hot  va*  defeateo,  and 
hia  uins  became  the  trophj  of  the  victors. 
BpartacoH  now  proclaimed  liberty  to  all  Blaves 
that  ahonld  See  to  him,  and  tor  two  feara  he 
bdd  the  BDpreinao;  in  Campania,  Lacania, 
Bmttium,  and  other  parts  of  Italy.  At  the 
head  of  TO,000  men  he  trinrnphed  over  two 
consnlar  armies  in  73,  and  forced  hia  Roman 
oaptivea  to  fight  as  gladiators  at  the  foneral 
games  which  he  celebrated.  His  army  in- 
creased to  100,000  men,  the  eonsolswere  again 
defeated,  and  he  meditated  an  attack  npon 
Bome  itself.  His  own  daaire  was  to  seonra 
the  freedom  of  the  slaves  by  taking  them  be- 
yond the  Alps,  bnt  they,  eager  for  plunder, 
refos^  to  leave  Italy.  He  for  a  time  main- 
tuned  his  snperioritj  in  71,  bnt  in  oon»eqnenc« 
of  repeated  divisions  among  lus  trooin,  he 
was  twioe  defeated  by  Crassns,  and  fled  with 
his  foUowers.  Through  the  treaohery  of  Cili- 
oian  pirates,  who  ware  to  carry  him  over  to 
Sicily,  IS,000  of  hia  men  fell  into  the  hands 
of  the  Romans.  He  at  length  effected  his 
Mau>e,  but  his  followers  refusing  to  go  to  the 
norui,  he  faced  the  Ronuuu  again,  defeated 
them,  and  went  to  Bnmdnsinm,  where,  baffled 
In  his  attempt  to  a^ze  the  ahipping,  he  per- 
ished in  battle  with  CraasDB  near  tit  bead  of 
the  river  Silarus.  Pompeyoomplated  the  work 
of  eittDguishing  the  inaarrection.  Of  the  reb- 
els BO,0O0  fell  m  combat,  and  0,000  prisoners 
ware  crucified  in  the  Appisn  way.  Roman 
writers  naturally  patnt  the  character  of  Spar- 
tacoa  in  the  blackest  colors,  but  critioal  inves- 
tigations have  led  modem  biatorians  generally 
to  neak  in  Us  pr^ae. 

BPJUCtlHBIIU,  a  K.  W.  connty  of  South  Car- 
oBna,  bordering  on  North  Carolina,  and  wa- 
tered by  affluents  of  Broad  river ;  area,  abont 
900  sq.  m. ;  pop.  in  1870,  26,784,  of  whom  6,408 


Spartanburg  and  Union  and  the  Atlanta  and 
£d)mond  Air-line  railroado.  The  chief  pro- 
ductions  in  1870  were  78,783  bushels  of  wheat, 
025,698  of  Indian  com.  8S,I06  of  oats,  30,347 
of  Bweet  potatoes,  2,8G1  bales  of  ootton,  IS,- 
&4S  lbs.  of  wool,  and  170,flBl  of  butter.  There 
were  2,4S0  horses,  1,7B4  mules  and  asses, 
6,411  milch  cowa,  6,740  other  cattle,  11,880 
■beep,  and  19,701  swine;  4  manufactories  of 
carnages  and  wagons,  6  of  cotton,  18  flour 
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mills,  8  taaneriea,  and  8  enrrying  eatablish- 
nients.    Capital,  Spartanburg  Court  Honse, 

BHEUtOM,  LnL  an  American  missiunary, 
horn  in  Jeffrey,  N.  H.,  Aug.  22,  17S1,  died  in 
Ceylon,  June  18,1878.  Ue  graduated  at  Dart- 
mouth oollage  in  161S,  and  at  Andover  the- 
olt^ical  seminary  in  1818,  was  ordained  at 
Salem,  Mass.,  and  reached  Jaffna,  Ceylon,  early 
in  1820.  In  addition  to  the  usual  misuonary 
labor,  mnoh  of  the  time  he  superintended  the 
female  boarding  school  at  Oodooville.  and  per- 
formed a  large  amount  of  literary  labor,  an- 
{erintending  the  press,  preparing  tracti  and 
ymns  in  ^e  Tamil  language,  and  translating 
or  writing  booka,  among  wMch  are  "Pilgrim^! 
Progress,"  "  Scripture  History,"  a  "  Tamil  Dio- 
tionary,"  "  Notes  on  the  Bible,"  and  a  revised 
edition  of  the  Scriptures  in  Tamil  He  re- 
visited the  United  States  iu  1844. 

aPEUO,  a  term  applied  to  the  presiding 
officer  of  each  honse  of  tLe  parliament  of 
Great  Britun,  of  the  house  of  repreaentaljvea 
of  the  United  States  congrasa,  and  ^nerallj 
of  the  lower  booses  of  the  state  legislatures. 
The  house  of  commons  elects  its  own  speaker, 
who  moat  be  ^tiroved  by  the  crown,  aad 
who  can  only  spes^  or  vote  in  committee,  ex- 
cept in  the  case  of  an  equality  of  votes,  when 
he  gives  the  casting  vote.  He  holds  offlca 
nntu  the  dissolution  of  the  parliament.  The 
office  existed  as  early  as  the  reign  of  Henry 
III.,  when  Peter  de  Uontford  communicated 
the  answer  of  parliament  to  Pope  Alexander 
IV.,  but  the  name  was  not  used  till  the  reign 
of  Edward  IU.  The  saeaker  of  the  hooae  of 
lords  is  the  lord  chancellor  for  the  time  being, 
appointed  by  the  crown.  The  honse  of  repre- 
sentatives of  the  United  States  elects  its  own 
speaker  at  the  first  session  of  each  congress, 
who  holds  ofBca  nntil  the  meeting  of  the  next 
oongreM;  and  in  the  state  le^atorea  an  anal- 
ogous praotioe  prevails. 

SraClES,  in  its  most  general  aoceptatioo,  a 
kind  or  iott  of  lomething,  which  something  i> 
the  s/eniu  to  which  the  species  belonga.  Thus, 
a  black  stone  is  a  ppecies  of  the  genus  stone ; 
a  gray  horse  is  a  species  of  the  eenns  horse ;  a 
scAlene  trian^a  is  a  species  of  the  genus  trian- 
gle ;  and,  generally,  it  may  be  said  that  averj 
adjective  denotes  a  species  of  the  genus  indi- 
cated by  the  substantive  to  which  it  is  appKed. 
Iu  the  teohnolo(^  of  the  physical  sciences  the 
term  "  species  "  naa  a  more  restricted  ugnifica- 
tiou.  It  is  lued  to  denote  a  group  of  individ- 
uals which  oorresftonds  with  an  early  stage  of 
that  prooesa  of  abstraotion  by  which  the  qual- 
ities of  individual  objects  are  arranged  in  tiie 
subordinated  oat^ones  of  classification.  The 
individual  object  alone  exists  in  nature ;  bnt, 
when  individual  objects  are  compared,  it  is 
found  that  many  agree  iu  all  those  characters 
which,  for  the  particular  pnrpose  of  the  classi- 
fier, are  regarded  aa  important,  while  they  dif- 
fer only  in  those  which  are  unimportant ;  and 
those  which  thus  agree  constitute  a  species,  the 
defioitlon  of  which  is  a  statement  of  the  com- 
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moD  characters  of  the  indiTidoals  which  com' 
poM  tb«  species,  dgaio,  when  the  species 
thus  ettabliahed  are  oompared,  certain  of  them 
are  found  to  agree  with  one  another,  and  to 
differ  from  all  the  rest  in  some  one  or  more 
}>eou]iBrities.  The;  tbas  form  ■  group,  which 
in  on©  sense  is  merel;  a  species  of  higher  or- 
der, while  technicaU;  it  is  termed  a  "genns." 
And,  hy  a  oontlnnation  of  the  same  pnicesa, 
genera  are  groupied  into  families,  families  into 
orders,  and  so  on.  Each  of  the  groops  thus 
named  is  in  the  logical  sense  a  genns,  of  which 
the  next  lower  gronps  constitate  the  species. 
The  oharacters  on  which  species  sre  based  ne- 
cessarily depend  npon  the  oatiire  of  the  bodies 
cimstfied.  Tlios,  mineral  species  are  founded 
npon  purely  morphological  characters ;  that  is 
to  aaj,  they  are  defined  by  peculiarities  either 
of  form,  color,  and  the  like,  or  of  stmctare; 
which  last  term  may  be  used  to  include  both 
the  physical  and  the  chemical  characteristics  of 
a  mineral.  The  distinction  between  a  species 
and  a  variety  is  wholly  arbitrary,  except  so  far 
ai  it  is  commonly  agreed  that  indivldutds  which 
^ffer  from  -others  only  as  terms  of  a  gradaal 
aeries  of  modifications  belong  to  the  seme  spe- 
cies, and  are  to  be  considered  merely  as  varie- 
ties of  that  species.  It  is  conceivable  that  nni- 
mols  and  plants  shonld  have  been  known  to  ns 
only  by  their  remains  preserved  in  mnseums 
or  in  the  fossil  state.  If  this  had  been  the 
oaae,  biological  like  mineralogical  species  ooald 
have  been  defined  only  by  morphological  char- 
acters ;  that  is  to  say,  by  the  pecaliarities  of 
their  outward  form  and  inward  stnioture;  and, 
as  a  matter  of  fact,  this  is  the  state  of  oar 
knowledge  in  respect  ol  a  large  proportion  of 
the  existing  fanna  and  flora  of  the  world,  and 
of  all  extinct  animals  and  plants.  A  botanist 
or  a  concholo^st,  who  sets  to  work  to  arrange 
a  newly  received  collection,  sorts  ont  his  plants 
or  his  shells  according  to  their  likeneBses  and 
nnlikeneases  of  form  and  stmctnre,  until  he 
has  arranged  them  into  groups  of  individnals 
which  agree  in  certain  constant  characters,  and 
differ  only  by  insignificant  features,  or  by  such 
pecnliBrities  as  vary  in  different  individuuls  in 
BQcb  a  manner  tl^t  an  insensible  gradation 
can  be  traced  between  those  forms  which  have 
the  peenllarity  strongly  marked  and  those  in 
whicn  it  is  absent.  Thus  far  the  considera- 
tions which  guide  the  biologist  in  the  estab- 
lishment of  species  differ  in  no  respect  from 
those  which  inlluence  the  mineralogisL  Bnt  al- 
though naturalists  have  no  more  direct  knowl- 
edge of  any  bnt  the  morphological  characters 
of  the  great  majority  of  tne  species  of  animals 
and  plants  than  they  would  have  of  bo  many 
mineral  specimens,  they  are  familiar  with  many 
animals  and  plants  in  the  livin((  state,  when  they 
exhibit  phenomena  to  which  the  mineral  world 
presents  no  parallel;  and  the  study  of  these 
phenomena  of  active  life  has  complicated  the 
conception  of  species  in  biology,  by  adding 
physiological  to  morphological  considerations. 
The  fact  that  living  beings  originate  by  gener- 


ation from  other  living  beinga  is  one  of  the 

circnmstances  in  their  history  which  most  com- 
pletely differentiate  them  from  minerals;  and 
ideas  derived  from  the  study  of  the  phenomena 
of  generation  enter  in  vorions  ways  into  the 
conception  of  biological  species.  For  example, 
it  is  a  generally  assumed  axiom  in  biology  that 
whatever  proceeds  from  a  living  being  by  way 
of  generation  is  of  the  some  species  as  that 
from  which  it  proceeds,  whether  the  morpho- 
logical differences  between  parent  and  offepring 
be  groat  or  small.  The  two  sexes  are  often 
extraordinarily  different,  and  io  cases  of  tlie 
so-called  "  alternation  of  generations  "  the  suc- 
cessive zoOids  may  differ  very  widely ;  bnt,  in- 
asmuch as  the  differing  forms  in  these  cases 
proceed  from  one  parentage,  no  one  doubts 
that  they  betonft  to  the  same  species.  The 
breeds  of  domesticated  animals  end  plants  often 
differ  morphologically  as  widely  as  admitted 
species  do;  but,  apart  from  other  considera- 
tions, historical  evidence  that  they  have  the 
same  parentage  snfSces  to  (^anse  Uiem  to  be 
regarded  as  of  one  species.  It  is  not  quite 
clear  that  the  converse  of  the  axiom  which  has 
Just  been  referred  to  would  now  be  admitted, 
and  that  living  beings  which  arise  from  totally 
distinct  parents  most  be  held  to  be  of  different 
apecies,  even  though  morphologically  identical. 
The  well-nigh  exploded  hypothesis  of  the  mnl- 
tiplicity  of  centres  of  origin  for  species  of  wide 
distribution,  indeed,  implies  the  belief  tliat 
gronpa  of  individnals  which  have  proceeded 
from  distinctly  created  parents  may  neverthe- 
less be  of  the  same  species;  while  tbe  support- 
ers of  the  no  less  nearly  extinct  hypothesis  of 
the  independent  creation  of  the  faunas  end 
fioras  of  snccesslve  formations  used  to  afiirm 
that,  although  indistinguishable,  two  animals 
or  plants  from  separate  formations  must  be  of 
distinct  species,  because  they  have  been  created 
separately.  However,  these  subtleties  have 
ceased  to  have  any  practical  importance.  In 
the  next  place.  It  is  observed  that,  while  indi- 
vidnals of  the  same  morphological  species  breed 
freely  with  one  another  and  give  rise  to  per- 
fectly fertile  offspring,  the  unions  of  individ- 
uals of  different  morphological  species  ere,  ai 
a  role,  either  infertile  or  imperfectly  fertile. 
Thus  fertility,  like  parentage,  has  become  a 
physiological  character  of  species;  and  though 
in  the  case  of  some  domesticated  animals,  as 
pigeons,  the  extreme  forms  are  more  different 
from  one  another  than  are  many  morphologi- 
cal species,  yet,  opart  from  the  historical  evi- 
dence of  their  parentage,  they  are  held  to  be 
members  of  the  same  species  becHuse  they  are 
alt  perfectly  fertile  one  with  another,  and  their 
offspring  are  also  perfectly  fertile.  Thirdly, 
it  is  a  matter  of  experience  that,  as  a  general 
rule,  and  taking  tne  whole  cycle  of  forms 
through  which  a  living  being  runs  into  ac- 
count, offspring  and  parent  are  so  similar  that 
tliey  belong  to  one  and  the  same  morphological 
species;  and  it  is  further  in  evidence  tliat  many 
spedes  have  eudnred  for  extremely  long  periods 
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wEthont  vaj  notable  differanoe  being  dlBcern- 
fUa  bettreen  kucestor  uid  descendant.  Uore- 
ovar,  in  some  oases,  Titrietiea  are  foand  to  re- 
Tertto  thecharacitersof  the  ■peoiei  f  rgm  which 
the;  h&ve  proceeded.  The  oonclusioa  has  been 
drawn  that  species  are  plt/siologicallr  fixed; 
that  IS  to  say,  that,  however  long  the  process 
of  generation  ma;  be  contioaed,  tne  individualB 
either  retain  the  identtoa!  morphoIoKtcat  pecu- 
liaritiei  of  Che  oldest  ancestor,  or,  if  the;  varj, 
the  Tsrietiei  remun  fertile  vith  one  another. 
Assaming  thai  spedee  have  the  physiological 
fizitT'  thus  indicated,  certain  coDclusions  re- 
■pecdng  the  origin  of  species  are  inevitable. 
It  ia  clear  that  no  existing  species  can  have 
•risen  b;  the  interorossiog  of  prefiiisting  spe- 
cies, or  b;  the  variatioa  of  preezi»Cing  species ; 
bot  that  ever;  species  most  either  have  existed 
from  all  eternit;,  or  have  come  into  existence 
mddenl;  in  ita  present  form,  which  is  the  ob- 
jective tact  denoted  b;  what  is  termed  "  crea- 
tion,"— At  the  dawn  of  modern  biology,  a  cen- 
tal' ago,  no  sdentifio  evidence  respeoting  the 
reu  htstorj  of  life  on  the  globe  was  extant, 
and,  for  an;  proof  that  existed  to  the  contrar;, 
nmoiee  might  have  been  of  eternal  duration. 
But  philosopbioal  speonlsldon  combined  with 
theological  dogma  not  onl;  to  favor  the  oon- 
trarj  opinion,  but  to  lead  tne  most  pliilosophio 
natiUKliat  of  bis  d^  to  embod;  the  hypothesis 
of  creation  in  a  definition  of  species.  Totidem 
nuMeramut  tpeeie*  gvot  ia  prineipio  forma 
rant  ereata  ("  We  reckon  as  man;  species  as 
there  were  forma  created  ia  the  bepnning "), 
ia  the  well  known  formnla  of  Unnmns.  In 
practice,  Linntsos  regarded  species  from  a  pnre- 
I;  morphological  point  of  view ;  in  theory,  he 
asMuned  the  ancestral  creation  and  the  limited 
Tariability  of  iipeoies,  though  he  was  disposed  to 
allow  more  freedom  in  titiia  direction  than 
most  of  his  saooeesors.  On  the  other  hand, 
lie  leems  to  have  attached  comparatively  little 
weight  to  the  assumed  sterility  of  h;brids,  and 
to  have  held  a  sort  of  modified  doctrine  of 
evolntioo,  anpposinK  that  existing  species  may 
have  been  produoM  b;  the  interbreeding  of 
ccnnparatjvely  few  primordial  forms,  it  is 
mainly  to  the  infiaence  of  Cnvier's  authority 
that  we  owe  tlie  general  acceptance  of  the 
riewa  respecting  the  physiological  characters 
of  species  which  till  within  the  last  few  years 
have  been  almost  nnivors^y  prevalent.  In 
the  introduction  to  the  .^^na  animal  (1817). 
Cuvier  writes:  "There  is  no  proof  that  all 
the  differences  which  now  distmgaish  organ- 
ized beings  are  such  as  may  have  been  pro- 
dnced  b;  droumstances.  All  that  has  been 
advanced  upon  this  subject  ia  hypothetical ; 
experience  seems  to  show,  on  the  contrary, 
that  in  the  actual  state  of  things  varieties  are 
confined  within  rather  narrow  limits,  and,  so 
far  as  we  can  retrace  antiquity,  we  perceive 
that  these  limits  were  the  same  as  at  pres- 
ent We  are  thus  obliged  to  admit  of  cer- 
tain forme  which  since  the  origin  of  things 
have  been  perpetnat«d,  withont  exceeding  these 
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limits;  and  all  the  beings  appertaining  to  one 
of  these  forma  constitute  wliat  ia  termed  a 
^eeiei.  Varieties  are  accidental  subdivisions 
of  species.  Generation  being  the  onl;  meana 
of  ascertajoing  the  limits  to  which  varieties 
ma;  extend,  species  ehonid  be  defined,  the  re- 
onion  of  individuals  descended  from  one  an- 
other, or  from  oommon  parenta,  or  from  such 
as  resemble  them  as -closely  as  they  resemble 
each  other;  but,  althongh  this  definition  is 
rigorooa,  it  will  be  seen  mat  its  application  to 
particnlar  individuals  ma;  be  ver;  different 
when  the  necessar;  experiments  have  been 
made."  It  need  hardl;  be  said,  however,  that 
in  practice  Cuvier  foonded  his  species  upon 
purely  and  eiclosivel;  morphological  charac- 
ters, just  as  bis  predecessors  and  soccesson 
have  none.  The  combination  of  Cnvier's  views 
on  the  fixity  of  species  with  the  discover;  of 
the  snocession  of  lite  on  the  ^'"^^1  which  was 
so  largel;  the  result  of  his  labors,  led  bis  fol- 
lowers into  curious  difl^cutties.  Developing 
the  fundamental  idea  of  the  J}ue0ur*  tur  Im 
rivoivtioiu  de  h  mrjaee  du  globa,  naturalists 
were  neeesBarily  led  to  eouclude,  not  only  that 
existing  species  are  the  result  of  creation,  bnt 
that  the  creative  act  which  brought  them  into 


ted  world  has  been  as  frequently  repeopled. 
Lamarck,  Cnvier's  contemporary  and  country- 
man, must  be  regarded  as  the  chief  founder  of 
the  reaction  against  the  doctrines  which  Cuvier 
advocated  ;  a  reaction  which,  overpowered 
and  disregarded  for  many  years,  has  acquired 
such  force  since  and  through  the  publioation 
of  Darwin's  "  Origin  of  Gpecies,"  that  it  has 
already  almost  swept  opposition  away.  La- 
marck's vast  acquaintance  with  the  details  of 
invertebrate  loftlogy  rendered  him  familiar 
with  the  great  variability  of  many  species,  and 
led  him  to  see  that  varistion  is  in  some  way 
related  to  change  of  conditions.  The  freqaent 
oocnrrence  of  transitional  forma  between  ap- 
parently distinct  species,  when  large  suites  of 
specimens  (eapeciHlIy  when  they  are  obtained 
from  different  parts  of  a  wide  geographical 
area)  are  examined,  tended  to  bring  into  strong 
light  the  tenuity  of  the  distinction  between 
species  and  varieties.  The  facts  of  embry- 
ology, the  occnrrence  of  rudimentary  organs, 
and  the  fundamental  nnit;  of  structure  which 
obtains  in  vast  groaps,  such  aa  the  vertebrata 
and  arthropoda,  further  tended  to  suggest  the 
existence  of  a  genetic  connection  between  the 
members  of  these  groups;  so  that  Lamarck 
was  induced  to  renonnce  the  doctrine  of  the 
fixity  of  species,  and  to  define  a  species  as  "  a 
oollecUon  of  individmds  which  resemble  each 
other  and  produce  their  like  h;  generation,  so 
long  as  the  surrounding  oonditinns  do  not 
alter  to  sueh  an  extent  as  to  oanse  their  iiabita, 
characters,  and  forms  to  var;."  According  to 
this  definition,  the  distinction  between  species 
and  variet;  once  more  becomes  conventionaL 
A  variet;  is,  in  fact,  a  nascent  speues;  and 
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the  notion  of  the  crestion  of  Bp«dM  TADisb- 
es,  inaamnch  ea  everj^  Bpecles  la  the  resnlt  of 
the  moditicatioa  of  a  predeceBeor.  Lamarck's 
Tiewi  of  the  nature  of  geological  obange  were 
in  hsTmoDj  with  his  hiologic&l  specnlations, 
and  wholesale  cataatrophio  resolutions  were 
aa  completely  eiclnded  From  the  one  »e  from 
the  other.  It  is  impossible  to  read  the  Du- 
eovri  tur  la  rivelutMn*  of  Onvier  and  the 
Prineipet  of  I^marck  without  being  atnick 
with  the  snperiority  of  the  former  in  sobriety 
of  thoaght,  precision  of  statement,  and  cool- 
ness of  jndgment.  But  it  is  no  lees  impossi- 
ble to  consider  the  present  state  of  biological 
soieDoe  without  being  impressed  by  the  cir- 
onmstance  that  it  is  the  conception  of  La- 
marck which  has  triumphed,  and  that  of  Cu- 
vier  which  has  been  vanqnished.  Catastrophic 
geology  has  vanished,  and  is  everywhere  re- 
placed by  the  conception  of  alow  and  gradnal 
change.     With  it  haa  disappeared  the  once 

Erevalent  notion  that  the  whole  living  popn- 
ition  of  the  earth  haa  been  swept  away  and 
replaced  in  aacoesaive  epochs.  On  the  con- 
trary, it  is  now  eertain  that  the  changes  which 
have  taken  place  in  that  popniation  have  been 
effected  by  the  slow  and  gradnal  anbatitatlou 
of  apeoiee  for  apedes.  Moreover,  it  is  well 
eatabliahed  that,  in  aome  oasea,  the  ancccBsion 
of  forms  in  time  is  iust  such  as  that  which 
ahoold  have  occnrred  if  the  liypotheaia  of  evo- 
lution is  well  foanded.  The  rapid  advance  of 
comparative  anatomy  has  diminiahed  or  re- 
moved the  wide  intervals  which  formerly  ap- 
peared to  separate  the  different  divisions  of 
the  animal  and  vegetable  kingdoms  from  one 
another.  Even  the  hiatus  between  the  verte- 
brata  and  the  invertebrata  ia  bridged  over  by 
recent  discovery.  The  eatabtiahment  of  the 
cell  theory,  however  mnch  the  views  ori^nally 

Croponnded  by  Schwann  have  been  modified, 
lavea  no  doubt  that  there  is  a  fundamental 
eumilarity  in  minote  atructnre  not  only  between 
all  animals,  bnt  between  them  and  plants ; 
while  the  discoveries  of  embryologiste  have 
proved  that  even  the  moat  complex  forms  of 
living  beings  do,  in  the  course  of  their  de- 
velopment, ran  through  a  aeries  of  changes 
of  the  same  order  aa  thoae  which  are  poatn- 
lated  by  the  evolution  theory  for  life  in  time. 
Again,  the  facta  of  geographical  distribntion, 
aa  now  Icnown,  are  ahaoltitelj  incompatible 
with  the  hypothesis  that  existing  animals  and 
plants  have  migrated  from  a  common  centre, 
and,  by  demonstrating  the  similarity  of  the 
existing  fanna  and  flora  of  any  locality  to 
those  which  inhabited  the  same  area  in  the 
immediately  precedent  epoch,  have  fnraiahed 
a  strong  argnment  in  favor  of  the  modifiability 
of  apeciea.  Thns,  it  is  not  too  much  to  say 
that  the  facts  of  biology  known  at  the  present 
day  are  all  consistent  with  and  in  favor  of  the 
view  of  speoiea  entertained  by  Lamarck,  while 
they  are  unfavorable  to,  if  not  incompatible 
with,  that  advocated  by  Guvier;  and  that, 
even  if  no  suggestion  had  been  offered,  or 
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oonld  be  offered,  as  to  the  causes  which  hare 
led  to  the  gradnal  evolution  of  species,  the 
hypothesis  that  they  have  arisen  by  such  a 
process  of  evolution  wonld  bo  the  only  one 
which  would  have  any  scientific  foundation. — 
The  great  service  which  has  been  rendered  to 
science  by  Mr.  Darwin,  in  the  "Origin  of 
Species,"  is  that,  in  the  first  place,  he  haa  mar- 
shalled the  ascertained  facta  of  biology  in  such 
a  manner  as  to  render  this  conclusion  irresis- 
tible ;  and  secondly,  that  be  has  proved  the 
following  proposition :  Given  the  eiiatence  of 
living  matter  endowed  with  variability,  the 
interaction  of  variation  with  the  conditions 
of  existence  must  tend  to  give  rise  to  a  dif- 
ferentiation of  that  living  matter  into  forms 
having  anch  morphological  relationa  aa  are 
exhibited  by  the  varieties  and  species  which 
ftctuaUy  exist  ia  nature.  That  is  needed  for 
the  completion  of  the  theory  of  the  origin  of 
species  is,  first,  definite  proof  that  selectlTe 
breeding  ia  competent  to  convert  permanent 
races  into  physiologically  distinct  species;  and 
secondly,  the  elucidation  of  the  nature  of  va- 
riabtiity.  It  is  conceivable  that  both  the  ten- 
dency to  vary  and  the  directions  in  which  that 
tendency  takea  effect  are  determined  by  the 
molecular  constitution  of  a  living  body ;  in 
which  caae,  the  operation  of  changea  of  ex- 
ternal conditions  will  be  indirect,  and,  bo  to 
speak,  penniaaive.  It  ia  conceivable,  on  the 
other  hand,  that  the  tendency  to  vary  is  both 
originated  and  directed  by  the  influence  of 
external  conditfona ;  or  that  both  variation 
and  the  direction  which  variation  takea  are 
partly  determined  by  intrinaic  end  partly  by 
extrindc  coudittons.  In  this  case,  surroundiDg 
circumstsnces  must  be  regarded  as,  to  a  great- 
er or  leas  extent,  thlftme  causes  of  variation. 

BPEOnC  GE1¥IT^.    See  GKivrrY,  gpscino. 

SPBCTiO.ES,  contrivancea  worn  to  aaaist  aigbt 
or  to  protect  the  eyes  from  injury.  I.  :^^- 
taeUt  to  atiitt  Sight.  These  may  operate  in 
two  general  ways ;  first,  by  correction  of  aome 
optical  defecta  to  whicK  the  eyea  are  liable: 
and  secondly,  by  compenaation  for  functional 
insnfBciency  on  the  part  of  certain  muscles 
concerned  in  the  exerciao  of  aig^t.  The  eye 
is  a  camera,  where  a  system  of  lenses  thrown 
an  image  upon  a  screen,  represented  by  the 
retina.  For  perilect  aharpneaa  of  thia  image, 
the  curves  of  the  lenses  must  be  symmetrical, 
and  the  refractive  power  of  the  ayatem  exact- 
ly adjnated  to  the  distance  of  the  retina.  In 
the  normal  or  "emmetropic"  eye  theae  con- 
ditiona  obt^u,  the  adjnatment  being  such  that 
when  the  eye  is  at  rest  the  raya  from  distant 
objecta  come  to  an  exact  focna  upon  the  ret- 
ina. But  every  possible  deviation  from  these 
conditions  is  found.  First,  there  may  be  a 
dtaproportjon  between  the  refractive  power 
of  the  eye  and  the  distance  of  the  retina.  It 
the  refractive  power  ia  proportionately  too 
greet,  the  rays  from  distant  objects  will  come 
to  a  focus  a  certain  distance  in  front  of  the 
retina.    This  constitutes  the  condition  called 
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w^fopia  or  near-riglite^esi,  and  mar  arUe 
Mtlier  from  eic«MiTe  oonv«zity  of  the  leoi 
mtam  of  the  eje,  or  from  an  undaa  depth  of 
ue  organ  from  before  backward.  The  latter 
origiit  la  bj  tar  the  more  ootninoD,  and  is  gen- 
en^y  tfao  reialt  of  a  diaeaae  of  the  tanics  of 
the  eja  at  their  baok  part,  wherebj  being 
weakened,  the;  bulge  ont  backward.  How- 
erar  prodaoed,  the  oorreotlon  of  mjopia  is  the 
same.  The  difficult;  being  that  the  refraotiTe 
power  of  the  e;e  is  too  great  for  the  diatance 
of  the  retina,  the  obrioaa  remed;  is  to  weaken 
tiie  former,  and  this  is  done  by  wearing  a  con- 
oaveglaai.  (SaaOpnoe.)  Bat  there  are  many 
pbyaiologlcal  reasooa  why  foil  correction  of 
the  defect  is  often  improper  or  nieleM,  which 
cannot  be  diacasaed  here.  In  any  bnt  very 
moderate  degrees  of  myopia  glassea  ahonld  be 
worn  only  nnder  competent  advice;  and  in 
sny  ease  great  injury  may  be  prodnced  by  the 
na«  of  too  strong  glaaaei.  The  opposite  oon- 
dition  to  myopia  is  alio  very  oommon,  that  is, 
where  the  retraotire  power  of  the  eye  lenses  is 
disproportionataly  weak,  so  that  the  rays  from 
diatant  objects  come  to  a  focna  behind  the  ret- 
ina, in  which  case  vision  of  objects  both  far 
and  near  is  indistinoL  This  conatitntes  the 
oonditioD  known  as  hypertnetropia,  and,  aa  in 
myopia,  the  deviatloR  tcom  the  normal  condi- 
tion may  be  either  in  the  refractive  power  or 
in  the  depth  of  the  eye.  Thna  a  tolerably  com- 
mon oongenital  malformation  is  an  nndne  shal- 
lowDees  of  the  eyeball.  Such  an  eye  is  neces- 
■arily  hypermetropio.  A  normal  eye  may  also 
bMome  oypenneUopie  in  old  age,  and  in  all 
oaaaa  where  the  crystalline  lens  of  the  eye  is 
wanting,  aa  after  removal  for  cataract  (see  Oat- 
uuor,  uid  Eit),  a  high  degree  of  hypennetro- 
pia  necesearily  reenlts.  The  fault  being  that 
the  refractive  power  of  the  eye  is  dispropor- 
tionately weak  to  salt  the  dlatanoe  off  of  the 
retina,  the  neoessary  additional  power  can  be 
npplied  by  a  convex  glasa  worn  before  the 
ey&  Bnt  in  the  case  of  the  more  common  con- 
genital hypermetropia  from  deficient  depth  of 
the  eyeball,  so  many  other  oonBiderations  than 
tiie  mere  optical  one  afleot  the  matter  of  oor- 
reoting  the  defect  by  glaasea,  that  perfect  nen- 
traliu^on  is  oft«a  nnaddsable  or  onneoeaaary. 
For  the  eye  haa  itself  the  power  of  increasing 
the  refraction  of  Its  lens  within  a  certain  range, 
to  provide  for  the  focalizing  upon  near  objects. 
(See  ViBios,  section  on  aeoommodatlon  of  the 
aye.)  Hence  the  oi^n  can  it««If  compen- 
aat«  for  a  certain  amonnt  of  hypermetropia, 
and  may  thna  be  able  to  do  withoat  glasses,  or 
with  weaker  ones  than  those  reqnired  to  nen- 
tralize  the  defect  completely.  The  third  opti- 
cal error  remediable  by  glasses  b  a  certain 
want  of  symmetry  in  the  curve  of  the  cornea, 
whmv  there  are  two  opposite  meridians  of 
oneqaal  onrvatare.  This  oondttion  is  called 
astigmatism,  and  is  generally  a  oongenital  mal- 
formation. The  conseqneaoe  of  it  is  that  the 
retinal  image,  whether  of  far  or  near  objects, 
if  never  sharp.     For  the  correction  of  this 


defect  a  giaas  is  worn  having  a  cylindrical  cnrve 
equal  to  the  difference  in  carvatnre  between 
tJie  two  dtsrimilar  meridians,  the  axis  of  the 
cylindrical  surface  being  carefully  sdjasted  ao 
as  to  be  at  right  anglea  to  the  direction  of  the 
meridian  to  be  corrected.  The  natnre  of  the 
cnrve,  i.  «.,  whether  convex  or  concave,  will 
depend  on  whether  the  refractive  power  of  the 
meridian  to  be  corrected  requires  to  be  strength- 
ened or  leeaened.  As  it  is  obvious  that  this 
irregularity  of  oomeal  onrvatnre  may  coexist 
with  a  general  myopia  or  hypermetropia,  com- 
pound glasses  are  often  required,  having  on 
one  face  a  cylindrical  curve  to  neutralize  the 
astigmaliBm,  and  on  the   other   the   proper 

¥)herioal  curve  required  for  the  other  delect.— 
he  second  general  way  in  which  glasses  operate 
to  assist  sight  is,  as  already  said,  by  compensa- 
ting for  failure  of  certain  muscles  concerned 
in  the  use  of  the  ayes  to  falfil  their  function. 
The  most  common  of  these  troubles  is  want 
of  power  to  focalize  the  eye  apon  near  objects. 
This  faculty  resides  in  a  little  muscle  withto 
the  eye,  by  the  action  of  which  the  convexity, 
and  thus  the  refractive  power,  of  the  crysbu- 
line  lens  is  temporarily  increased.  But  the 
substance  of  the  cirstalline  lens  steadily  grows 
harder,  and  thus  less  and  less  compressible, 
so  that  the  same  amonnt  of  muscular  action 
comes  to  produce  less  and  less  effect.  The  con- 
sequence IS  that  during  adult  life  tlie  focalizing 
power  npon  near  objects  steadily  diminishes, 
and  hence  the  nearest  point  of  distinct  vision 
gets  further  and  farther  from  the  eye,  until  at 
abont  the  age  of  47  It  has  receded  beyond  the 
distance  for  convenient  use  of  the  hands. 
Reading,  writing,  sewing,  or  any  mannsl  work 
requiring  sharp  virion  of  amall  objects  at  the 
customary  distance,  then  become  impossible 
withont  artifidal  oompensation  for  the  failure 
of  focelixing  power.  This  condition,  which  It 
natural  to  all  eyes,  ia  called  prettn/opia  or  old- 
sigbtedness,  and  the  eompensation  is  very  sim- 
ple. The  difBcalty  being  an  inability  on  the 
part  of  the  eye  itself  to  increase  temporarily 
its  refractive  power,  the  needed  addition  ia 
artificially  supplied  by  a  convex  glass,  which  ia 
worn  of  conrse  only  when  near  objects  are  to 
be  viewed.  Aa  the  focalizing  power  keeps  on 
diminishing  until  In  old  age  it  is  wholly  lost, 
the  strength  of  the  glasses  must  be  steadily  in- 
creased. As  soon  as  presbyopia  begins  to  show 
itself,  the  proper  weak  glass  should  be  prompt- 
ly aasnmeo,  as  only  injury  to  the  eyes,  or  at 
least  useless  iuconveuience,  can  resolt  from  a 
fruitless  straggle  to  do  without  this  aid.  In  all 
cases  the  weakest  glass  with  which  ordinary 
type  can  be  clearly  and  comfortably  seen  at 
the  usual  distance  is  the  proper  one  to  wear. 
With  normal  eyes,  individuals  of  the  same  age 
take  very  nearly  the  aame  strength  of  glaaa-, 
but,  for  obvious  reasons,  in  myopes  the  glass 
will  be  weaker  In  proportion  to  the  degree  of 
the  optical  defect,  while  in  hypennetropes  it 
will  be  correspondingly  stronger.  This  same 
inability  to  f  ocalise  upon  near  objects  may  also 
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occar  at  anj  age  from  inhereDt  weakness  or 
paralyaia  tlirongb  disease  of  the  muscle  cob- 
oemed,  and  in  such  case,  as  in  true  presb^ropia, 
a  convex  glass  will  be  needed  (or  near  work. 
It  was  probably  to  compensate  for  preabfopia 
by  convex  glasses  that  spectacles  were  first 
invented.  Roger  Bacon  first  pointed  ontthe 
benefit  to  old  men  and  "  to  tliose  that  have 
weak  eyes  "  of  viewing  letters  through  a  plano- 
convex lens.  Alesaandro  di  Spina,  a  monk  of 
Pisa  who  died  in  ISIS,  is  generally  accredited 
with  having  made  pnbUc  the  use  of  spectacles, 
which  were  apparently  invented  some  time  be- 
tween 12S0  and  ISlI.—Another  form  of  moB- 
onlar  insufficiency  that  can  he  compensated  by 
optical  means  is  where  some  of  the  mascles 
moTing  the  eyeball  in  its  socket  are  unduly 
weak.  In  such  case  the  holding  of  the  two 
eyes  fixed  npou  the  some  point  is  attended  by 
a  feeling  of  straining  or  actual  pain,  and  npon 
prolonged  effort  the  overtaxed  muscle  may 
suddenly  relax,  producing  immediately  a  tem- 

Sorary  confusion  of  sight..  Here,  if  the  insuf- 
aiency  be  but  slight,  the  wearing  of  a  weak 
pl^n  prism,  properly  adjoated,  compensates  for 
the  defect ;  for  even  wliile  the  eyes  are  allowed 
to  keep  the  faulty  relative  position  enforced  by 
the  muacalar  weakness,  the  rays  coming  from 
the  object  desired  (o  be  seen  can,  by  means  of 
refraction  through  a  prism,  bo  made  to  enter 
both  eyes  in  the  same  direction,  the  only  con- 
dition necesaary  for  binocalar  single  vision. 
But  this  mode  of  compensation  will  only  do  in 
slight  degrees  of  muscular  insufficiency ;  in  the 
hi^er  grades  a  radical  care  by  a  surgical  oper- 
ation is  necessary.  The  strength  and  position 
of  the  prisms  will  of  coarse  be  determined  by 
the  degree  and  aeat  of  the  muscular  weakness; 
and  if,  as  is  often  the  ease,  the  affection  in 
question  is  associated  with  myopia,  hyperme- 
^pla,  or  astigmatism,  a  compound  glaas  may 
be  needed,  where  one  or  both  faces  of  the 
prism  besr  the  necessary  curves  to  correct  the 
optical  defect. — The  designation  of  the  strength 
of  glasses  is  nowadays  by  the  fraction  ex- 
pressing the  refractive  power  of  the  lens  in 
terms  of  inches,  the  words  "  positive "  and 
"negative"  or  the  signs  -f  and  —  indicating 
respectively  a  convex  or  a  concave  glass ;  thns 
"  —  Vff"  means  a  concave  lens  of  10  in.  focal 
lengta.  Glasses  are  commonly  ground  with  an 
equal  curve  on  both  faces,  bat  a  meniacns  for  a 

Eositive  and  a  concavo-convex  for  a  negative 
ins  may  also  he  used  (see  Optics),  in  which 
cose  the  spectacles  are  called  periscopic.  The 
advantage  of  this  form  is,  that  there  is  less  dis- 
tortion of  objects  seen  throngh  the  edges  of 
the  Icua;  but  the  disadvantages  are,  that  the 
glasses  are  heavier  than  those  of  the  ordinary 
style,  and  give  more  reSection  from  their  back 
surface.  The  material  for  spectacles  is  com- 
monly gloss,  bnt  a  variety  of  rock  crystal  called 
"Brazilian  pebble"  is  also  nsed.  The  latter 
substance  is  less  apt  to  scratch  or  to  become 
dimmed  by  deposit  of  moisture  on  being  brought 
from  a  cold  to  a  warm  temperatnre,  but  it  is 


8PE0TEUM 

heavier  and  far  more  expenuve  than  glass. 
The  claims  for  its  "  preserving  tho  sight "  are 
fanciful,  and  many  of  the  spectacles  sold  as 
pebbles  are  not  such  at  all.  It  is  always  im- 
portant tliat  the  lensea  should  be  of  first  class, 
the  substance  without  flaw,  and  the  grinding 
accurate.  A  convenient  test  is  to  hold  the 
glass  some  distance  from  the  eye,  and  then, 
moving  it  from  tdde  to  side  and  to  and  fro, 
note  if  there  be  any  apparent  flickering  or  dis- 
tortion of  objects  seen  Uirough  it.  If  there  be, 
the  glass  is  worthleaa.  In  style  of  frames,  at 
is  well  known,  there  is  great  variety.  In  gen- 
eral the  word  "spectacles"  is  now  used  to 
designate  a  frame  neld  in  place  by  bows  reach- 
ing behind  the  ears,  and  "eyeglasses"  one  held 
in  the  hand  or  made  to  clasp  the  nore.  The 
spectacle  frame  is  the  best  where  the  glass 
has  to  be  continuonaly  worn,  as  in  myopia,  as 
the  lenses  csn  be  more  sccnrately  centred  and 
made  to  set  perpendicnlar  to  the  liue  of  sight. 
For  temporary  use,  as  for  reading  glasses  in 
presbyopia,  good  eye  glasses,  selected  so  as  to 
be  well  oen^eA  to  suit  the  distance  of  the  eyes 
apart,  are  convenient  and  unobjectionable. 
The  material  for  the  frames  is  various ;  silver 
was  formerly  in  general  use,  but  has  been  su- 

Erseded  by  steel  and  gold.  Tortoise  shell  is 
_ht,  but  easily  broken  ;  it  is  only  need  in  eye- 
glass frames.  The  frame,  whether  spectacle 
or  eye  glass,  should  be  selected  to  suit  the  in- 
dividual conformation  of  face  and  the  purpose 
for  which  the  glass  is  wanted,  so  that  the  lin« 
of  si^t  sliall  be  throngh  the  centre  of  the 
glass  and  perpendicular  to  ita  surface.  Hence 
glasses  for  distant  vision,  as  in  myopia,  shonld 
be  set  high  and  vertical,  while  for  near  work 
only,  as  in  presbyopia,  they  shonld  be  lower 
and  Inclined.  A  style  of  spectacles  was  in- 
vented by  Franklin  for  special  cases  where  a 
different  glass  is  needed  for  far  and  near  vision 
respectively,  in  which  the  glaas  is  bisected 
horizontally,  the  two  segments  being  of  the 
different  curvatures  requbed,  the  npper  for 
the  far  and  the  lower  for  the  near.  S.  ^m- 
taclufor  Prottetion.  To  shield  sensitive  eyes 
from  excess  of  light,  colored  glasses,  either 
with  plane  surfaces  or  of  a  watch-glass  form, 
are  nsed.  The  latter  give  most  protection, 
as  they  cnt  off  the  side  light  more  perfectly. 
Still  better  are  goggles  with  wings  at  the  ndes. 
Shades  of  blue  and  "  London  smoke  "  neutral 
tint  are  the  best  colors.  For  protection  against 
tbe  glare  of  snow  or  white  sand,  an  opaque 
disk  pierced  with  a  narrow  horizontal  slit  is 
very  efficient.  A  spectacle  frame  set  with 
wire  gauze  or  plain  glaas  is  sometimes  worn 
by  workmen  as  a  protection  against  bits  of 
flying  stone  or  st^el. 

SPGCnUM  (Lat,  an  image),  the  name  given 
to  the  image  or  colored  band  formed  by  tha 
decomposition  of  a  beam  of  light  into  its  ele- 
mentary colors.  Thus,  when  a  beam  of  sun- 
light enters  a  dark  room  through  a  narrow 
slit,  paases  through  a  triangular  glass  prism, 
and  uien  falls  npon  a  screen,  we  m^  observB 
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that  the  beam  of  light  hu  been  spread  out ' 
bj  the  priaiu  into  a  wedge-ehaped  beam  of 
variotta  colors,  vhiob  falling  od  the  Bcreen 
forms  a  ipeetrvm.  This  spectrum  of  tha  snn'B 
light  ma;  be  divided  iato  seven  colore,  red, 
oraDge,  jeUow,  green,  blue,  indigo,  and  violet, 
named  in  the  order  of  their  increasing  angular 
defleetioD  from  the  direction  of  tbe  beam  of 
light  before  it  encountered  the  prism.  If  the 
%ht  from  the  flame  of  a  lamp  burning  alcohol 
which  contains  common  aalt  should  enter  the 
slit  in  place  of  the  sun's  light,  tbe  speotmm 
formed  on  the  soreen  will  be  found  on  minnte 
examination  to  aonsi-;t  onlj'  of  two  closely  ap- 
proiimate  jellow  bands,  the  remainder  of  the 
■peotmm  which  had  been  obtained  with  the 
son's  light  being  entire!;  absent.  With  the 
light  from  a  flame  tinged  with  the  vapor  of 
Uthiom  we  obtain  a  spectrum  formed  only  of 
two  bands,  one  in  tJie  red,  the  other  in  the 
orange.  It  has  thas  been  foand  that  spectra 
differ  widely,  according  to  the  nature  of  the 
incandescent  substances  from  which  they  em- 
anate. Bome,  as  in  the  ease  of  incandescent 
wlida,  like  ulatinnm,  are  continnous  and  formed 
(d  all  of  the  seven  colors;  others,  as  in  the 
cases  of  the  spectra  of  sodium,  lithium,  and 
potaanmo,  are  formed  of  colored  bands  sepa- 
rated from  each  other  by  spaces  devoid  of  all 
light;  while  again  other  spectra,  like  those  of 
the  son  and  of  the  fixed  stars,  are  continuous, 
like  those  of  incandescent  solids,  hot  crossed 
transversely  by  a  multitude  of  very  narrow 
spaces  devoid  of  light,  or  nearly  so.  (See 
SpiontcM  Akaltiis.)  In  the  present  article 
we  shall  consider  the  spectram  of  the  son,  and 
wiU  give  in  order  an  aoconnt  of  the  manner  of 
its  production,  of  the  methods  of  measurittg 
the  lengths  of  the  waves  of  the  various  rays 
composing  it,  and  of  tbe  actions  of  light,  heat, 
dmoioal. decomposition,  add  fluorescence  pro- 
dooed  by  the  different  sprectral  rays  whan  they 
impinge  npon  bodies  peculiarly  constituted 
to  develop  and 
make  manifest 
the  above  named 
actions.  —  Spec- 
tra are  usuBlly 
obtained  either 
by  tbe  disper- 
sive action  of 
a  prism,  or  by 
the  diffraction 
of  a  "grating" 
formed  by  cut- 
ting with  a  dia- 
mond point  on 
glass  or  on  spec- 
nlnm  metal  sev- 
eral thousand 
eqoidistant  and  parallel  straight  lines  in  the 
space  of  an  Inch.  The  prismatic  spectmm  is 
formed  with  pnrity  when  the  sun's  light  en- 
ters a  fine  slit  formed  between  parallel  edges 
aboot  ^  of  an  inch  apart,  and,  after  progress- 
ing into  a  4ark  room  for  16  or  80  ft.,  passes 
766  vol.  XT.-J-IB 


through  a  prinn  of  clear  homogeneons  glass 
and  theo  traverses  an  achromatic  lens  of  about 
n  ft.  focus.  This  lens  is  placed  so  far  from  a 
screen  that  it  forms 
on  it  the  iuiage  of 
the  slit  through  which 
the  Bnnliglit  enters 
tlie  room,  when  the 
prism  is  replaced  by 
a  plane  mirror  which 
reflects  the  rays  on 
to  the  screen.  The 
prism  in  the  above 
experiment  most  be 
placed  at  "  the  angle 
of  minimnm  devia- 
tion ;"  that  is,  it  must 
be  BO  adjnsted  that 
the  incident  beam  re- 
ceives the  minimom 
deviation  from  the 
refractive  action  of 
the  prism.  Fraanho> 
fer  substituted  a  tele- 


tlie  spectmm  formed 
at  the  focus  of  its  ob- 
ject glass,  SB  shown 
in  fig.  1.  This  iuitra- 
ment  is  called  a  spec- 
troscope. A  spec- 
trum, formed  as  just 
described,  is  crossed 
transversely  by  dark 
lines  of  various 
breadths  and  degrees 
of  blackness.  These 
lines  are  unevenly  dis- 
tributed throughout 
the  length  of  the 
spectmm ;  but  the 
same  tine  always  oc- 
cupies the  same  posi- 
tion when  referred  to 
the  tint  in  which  it 
exists.  Fig.  2  gives 
tiie  spectral  lines  as 
mapped  by  Fraunho- 
fer  in  vol.  iv.  of  the 
"  Memoirs "  of  the 
academy  of  Mnnioh 
forl814-'lB.  Todis- 
tingnish  these  lines 
Frannhofer  designa- 
ted them  bj  the  let- 
ters of  the  alphabet, 
in  proceeding  from 
the  red  to  tbe  violet 
end  of  the  spectrum. 
Thns  A  exists  in  tbe 
extreme  red,  while  H 
is  in  the  violet  near 

the  boundary  of  the  vidble  spectmrn.  Frann- 
hofer mapped  in  the  spectrum  S76  lines,  and 
ever  mnoe  the  publication  of  his  drawing  these 
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lines,  and  also  the  invitiible  linat  sabseqaentiy  i 
discovered  beyuad  the  violet  imd  red  ends  of 
the  spectrum,  have  been  called  "  the  Fraim- 
hofer  lines.''    Subseqnent  observers  modtfied  I 


Fig.  S.— S)nhhDir>  apMroMopa,  bj  Bti.'InhsIL 

Franuhofer'a  instrument  bj  substitating  for 
the  distant  slit  a  colliroating  telescope  (A,  fift. 
3t;  this  oonsLits  of  an  achromatic  lens  with 
the  alit  at  it9  principal  focas.    Kirchhoff  with 
the  spectroscope   ahewa  in  flj.   S   has   made 
an  eiqaisite  map  of  tha  spectrum,  coDtaioiag 
more  than  8,000  lines. — The  relative  positions 
of    the   linos  in    the   spectra   obt^aed   from 
prisms  formed  of  different  refracting  mate- 
i-inls,  or  even  from  the  same  materitd  at  dif- 
ferent temperatures,  differ  so  mach  that  maps 
mode  b;  different  observ- 
ers are   not  comparable; 
hence  reoonrse  has  been 
had  to  spectra  formed  by 
tfan8mit:inir  light  throngh 
gratings.     Fiom  measare- 
ments   on    these    spectra, 
known  as  diffraction  or  in- 
terference spectra,  can  be 
deduced  the  lengths  of  the 
waves  of  light  correspond- 
ing to  any  tint  in  the  spec- 
truju.     The  wave  lengths 
are    really    given    corre- 
sponding to  the  iixed  lines 
in  the   spcctnim ;   and  as 
these  lines  hold  fiied  po- 
sitions in  reference  to  the 
colors  in  which  they  ex- 
ist, we  have  nnehanpeable 
wave  lengths  to  which  tu  refer  an;  color  that 
may  be  used  in  snch  practical  parposee  as  the 
determination  of  indices  of  refraction  or  in 
observations  in  spectrum  analysis.    If  we  look 


at  a  distant  slit  with  a  telescope  before  which 
we  liave  placed  a  grating,  we  aee  a  white 
centra]  image  of  the  slit,  just  as  if  the  gra- 
ting were  nut  in  front  of  the  telescope;  bnt 
we  observe  be- 
sides this  centra] 
white  line  a  series 
of  spectra  to  its 
right  and  to  its 
loft.  These  spec- 
tra have  their 
violet  ends  placed 
toward  the  cen- 
tral image  of  the 
slit,  and  they  are 
named  in  the  or- 
der of  their  re- 
moval from  the 
slit;  as  spectrum 
of  the  first  or- 
der on  the  right 
or  left,  spectra  of 
the  second,  third, 
fourth,  Ac,  or- 
der on  the  right 
or  left  These 
Lpectra  are  often 
of  great  purity, 
so  uiat  hundreds 
of  Fraunhofer 
lines  can  be  seen 
with  remarkable  clearness.  If  the  telescope, 
T  E,  be  mounted  on  a  divided  circle,  D,  and 
the  grating,  G,  placed  in  front  of  a  collima- 
tiug  telescope,  C.  furnished  with  the  slit  at  S, 


the  different 
spectra  the  angular  distancea  of  these  lines 
from  the  centre  of  the  image  of  the  stit.  and 
the  angular  distances  from  the  centre  of  the 
image  of  the  alit  to  the  aame  line  in  spectra  of 
different  orders  will  be  nearly  oa  the  number 
of  the  ordera.    Thus,  if  we  call  a  this  angie  in 


the  qiQctmm  of  tlie  first  order,  it  will  be  3a, 
8a,  4a,  Ac.,  in  the  spectra  of  the  succeeding 
orders.  It  necessarily  follows  from  this  fact 
that  the  length  of  the  spectrum  in  any  order 
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«iU  be  as  the  namber  of  the  order;  thos,  the 
ipectniiii  of  tbe  third  order  will  b«  ^ree 
times  as  loug  as  that  of  the  £rat  order.  It 
hu  also  been  funnd  that  the  leogtli  of  the 

rLmm  of  au7  order  will  be  iDTeraelj  aa 
liatanoe  separating  the  lines  uf  tbe  gra- 
ting  prodaoiDg  the  spectra ;  thna,  the  apectrum 
of  tbe  second  order 
produced  b;  «  grating 
of  S,000  lines  in  an 
inch  will  be  half  as 
long  as  that  of  the 
second  order  given  b; 
a  grating  having  10,- 
000  lines  in  an  inch. 
Let  parallel  ra^s  of 
light  from  a  diatont 
point  or  from  the  slit 
of  a  cotlimatittg  tele- 
scope fall  perpendicn- 
larlj  on  the  plane  of 
tbe  grating  G  G,  fig.  5. 
The  plane  of  the  wave 
front  of  tbe  light  will 
be  parallel  to  the  plane 
of  the  grating,  and  the 
vibrations  of  the  ether 
at  each  point  in  the 
openings  of  the  gntlng;  will  have  the  same 
poaae.  But  whenever  light  falls  upon  sncb 
eonstmcted  apertares  as  those  ul  the  grsting, 
the  points  In  these  spcrtnres,  situated  in  tbe 
plane  of  the  grating,  become  centres  of  ori- 
gin of  vibrations,  and  tbe  raja  which  have 
paawd  tbrongb  the  apertares  diverge  in  planes 
■t  right  sngtes  to  Uie  lines  of  the  grating. 
The  consideration  of  the  mutual  action  of 
these  ravs  will  lead  at  once  to  remarkable 
nsalts.  All  those  rays  which  have  traversed 
tbe  grating  in  the  same  direotion  as  that 


getber  in  the  focus  of  a  lens  will  form  there 
a  white  image  of  the  distant  point  or  of  the 
slit  <tf  the  coHimating  teleaoope.  Bnt  it  is  not 
so  with  the  parallel  rays,  whiah  diverge  lat- 
eral];, say  in  the  direction  ae,  bf,  eg,  dh,  &c. 
If  these  rays  be  brought  to  a  focus  by  means 
of  a  lens  L,  we  shall  observe  at  F  not  a 
white  image  of  the  slit,  but  a  colored  one ;  and 
it  is  fonnd  that  tbia  color  will  depend  on 
the  inclination  of  tbe  diffracted  rays  to  H  N, 
the  perpendicalar  to  the  plane  of  the  grating. 
Suppose  that  the  diffracted  rays  ae,  bf,  eg, 
Ac,  are  so  inclined  to  the  plane  of  the  grating 
tliBt  a  perpendicular,  M,  let  fall  from  the  cen- 
tre of  one  opening  in  the  grating  to  the  paral- 
lel ray  a  #  emanating  from  the  centre  of  the 
contiguous  opening,  cola  off  on  the  ray  ae  & 
distance  irl,  equal  to  the  length  of  a  wave  of 
violet  light  of  a  definite  tint.  Also  imi^rine 
other  perpendiculars  e2,  dS.  &c.,  let  fall  in  lilie 
manner  npon  the  ray  a  ».  Then  if  all  of  these 
rajs  a  e,  h/,  eff,  d  h,  Ac,  be  brong-ht  to  a  focus 
at  P,  the  vibrations  of  the  ether  at  this  point 
will  all  have  the  same  phase,  and  hence  will 
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S've  at  F  a  line  which  will  be  formed  of  violet 
jht;  and  the  intensity  of  this  light  will  be 
equal  to  the  sam  of  the  intensities  of  all  tbe 
rays  ae,  hf,  eg,  &o.  The  same  reasoning  will 
hold  good  for  any  other  set  of  rays  parallel 
to  those  juat  described,  and  all  aymmetrically 
placed  in  the  openingn.  Hence  all  raya  ema- 
nating from  the  openinga  and  parallel  to  tbe 
raya  ae.  bj",  eg.  Sic.,  and  having  wave  lengths 
equal  to  al,  will  conspire  in  uieir  vibratory 
actions  when  brought  to  a  focus  at  F.  But 
it  Is  not  BO  with  other  rays,  which,  although 
parallel  to  the  raya  ae,  hf,  &c.,  have  not  the 
same  length  of  waves  as  a\  ;  for  they  will  not 
conspire  when  brought  together  at  F,  bnt  will 
interfere,  or  in  other  words  will  be  exactly 
opposed  to  each  other  in  vibratory  action,  and 
hence  will  disappear  aa  light  when  brougtit  to 
the  focna  at  F.  For  aiample,  suppoae  we  con- 
sider a  series  of  rnys  of  red  light  which  pro- 
ceed parollel  to  a  e,  hf,  Ac.,  and  come  to  focus 
at  F.  These  rajs  are  formed  uf  waves  which 
are  about  twice  as  long  as  those  of  violet  light, 
or  in  other  words  aa  a\ ;  hence  red  rays  which 
have  emanated  from  symmetrically  placed 
points  in  two  contiguous  opeuiuga  of  the  gra- 
ting and  proceed  in  direction  parallel  toae, 
will,  on  coming  to  the  foe.  s  F,  all  differ  by 
half  of  an  undulation,  and  hence  red  light  can- 
not exist  at  F  uith  an  inclination  of  diffracted 
ray  equal  to  N  e  F,  but  can  only  exist  at  a 
point  at  such  an  angular  distance  from  R  N 
that  the  perpendiculars  let  fall  from  a,  b,  e, 
end  ff  on  to  a  s  cut  off  on  this  latter  line  dis- 
tances respectively  equal  to  double  the  lengtha 
Hi,  nS,  nS,  04.  Again,  suppose  that  the  wave 
lengths  of  two  rays,  emanating  from  symmet- 
rically placed  points  in  two  contignons  open- 
ings and  proce(ding  parallel  to  as,  differ  by 
only  f^g  iif  tbe  wave  length  of  one  of  these 
rays,  then  these  rays  will  also  interfere  when 
brought  to  focna  ot  F;  because  the  phases  of 
the  rays  emanating  from  points  symmetrically 
placed  in  the  latand  !d  openings  of  the  grating 
will  differ  by  f^g  of  an  undulation;  thosefrom 
the  let  and  SOlst  openiufrs  will  differ  by  -f^ 
or  half  a  wave  length,  and  therefore  will  Inter- 
fere. Tbe  same  interference  will  take  place  be- 
tween the  rajs  from  the  2d  opening  and  those 
from  tbe  SOSd,  and  those  from  the  4th  and  the 
504th  openings,  and  so  on.  Ilence  rays  of  light 
having  any  other  wave  length  than  a\  will 
almost  completely  diaajipear  at  light  by  their 
interference,  and  the  light  collected  at  F  will 
be  that  which  is  produced  by  etherenl  vibra- 
tions of  wave  lengtha  equal  to  a\.  Tbe  same 
reasoning  holds  good  for  any  bundle  of  paral- 
lel rays  having  diffracted  angles  different  from 
NeF,  and  hence  we  have  a  pure  spectnim 
formed  at  the  focus  F.  It  thus  appears  that 
there  is  a  couueotion  between  the  angle  N  «F 
of  the  diffracted  rays,  the  length  al,  and  the 
color  observed  at  F.  The  color  at  F  varies 
with  the  angle  N « F,  or,  what  is  the  same, 
witli  the  length  ol.  For  the  extreme  red  rays 
the  angle  N  «  F  is  at  its  maximum,  and  al  is 
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eqaal  in  length  to  about  '00OT7  mm. ;  for  the 
extreme  violet  rays  the  angle  N  «  F  is  at  its 
iniDimum,  and  al  ie  equal  to  about  '00039  mm. ; 
therefore  the  violet  ends  of  the  spectra  will 
ttlways  be  toward  the  image  of  the  slit.  The 
determination  of  a  wave  length  consists  in  the 
meaanrement  of  the  length  al.  To  measure 
this  len^h,  we  first  determine  the  distanoe 
between  the  centres  of  two  coDti^^uoas  open- 
ings in  tiie  grating,  and  then  the  angle  HeF 
oorreBpooding  to  any  given  tint  or  fixed  line 
in  the  spectrum ;  and  as  the  angle  a  bl  is 
equal  to  the  angle  N  e  F,  al  is  equal  to  o  S 
multiplied  b;  the  sine  of  N  «  F.  Let  t  stand 
for  ab,  d  for  the  angle  N  c F,  and  i!  !ot  al,  or 
the  wave  length;  then  l  =  tXBia.  d.  If  the 
tayae,  and  symmetricallj  placed  rajs,  be  in- 
clined to  the  plane  of  the  grating  so  that  the 
pei-pendicular  fil  outa  off  on  a  a  a  distance  al 
equal  to  two  wave  lengths,  we  shall  have  the 
same  actions  over  again,  onlj  the  spectra  pro- 
duced bj  them  will  be  more  deflected  to  the 
side  of  the  image  of  the  slit;  and  thus  are 
produced  the  spectra  of  the  2d,  3d,  4th,  &e., 
orders.  The  length  of  any  one  of  these  spec- 
tra will  neoes9arily.be  nearly  as  the  num- 
ber of  the  order  of  the  spectrum.  The  wave 
length  of  the  ssme  tint,  or  of  the  same  fixed 
line,  can  be  determined  from  angular  measures 
made  on  this  tint  or  line,  in  the  spectra  of  all 
orders.  From  such  measures  we  obt(un  mul- 
tiples of  the  Wave  length,  and  the  formula 
1  the  nth  order  of  spectrum 
— .  In  the  actual  measures 
which  have  been  mode,  to  form  what  is  called 
a  map  of  "the  normal  solar  spectrum,"  the 
plane  of  the  grating  is  placed  in  the  axis  of 
a  divided  circle,  and  ia  generally  adjusted  so 
that  this  plane  is  at  right  angles  to  the  line  of 
collimatiou  of  the  collimating  telescope  carry- 
ing the  slit.  The  observing  telescope  is  placed 
on  the  other  side  of  the  grating,  and  bas  at- 
tsohed  to  it  verniers,  or  reading  microscopes, 
which  it  carries  over  the  divided  circle  aa  it 
rotates  around  its  axis,  as  is  shown  in  fig.  i. 


Ueasnrea  of  the  wave  lengths  of  the  rayi 
forming  the  solar  apectmm  have  been  made 
by  Fraunhofer  (Denttehri/ten  der  m&neheTttr 
Aiademie,  vol.  viii.;  Gilbert's  AnnaUa,  vol. 
Iixiv.),  Ditsoheiner  (BtrUhte  der  wienw  Aka- 
demia,  vols.  I.  and  lii.).  Van  der  Willigen  (i/e- 
mutrM  d'optiqut  phj/iique,  llaarlem,  186S), 
Haacart  (Compte*  rmdui,  Iviii.,  p.  Ill;  An- 
naUt  teUttl^ue*  dt  Picole  normalf  rupiritaTt, 
vol.  iv,),  Angstrtm  {Reeherehe*  lur  U  tpeolrt 
lalaire,  Berlin,  lS69),£isenlol.r  (Poggendorff's 
Annaleii,  vol.  xcviii.),  and  Stefan  {BerUhU 
der  miener  Akadsmie,  liii.).  Mascart  made 
an  important  modification  in  the  process,  as 
above  described.  In  his  measures  he  placed 
the  plane  of  the  grating  at  such  angles  to  the 
axis  of  the  collimator  that  the  observed  lino 
was  seen  with  its  minimum  angle  of  devia- 
tion, and  thereby  obtained  greater  simplicity  of 
adjustment  with  superior  accuracy  in  his  meA- 
suros.    In  his  method  the  formula  becomes 
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I   to  the  conclnrion 


that  the  upper  or  more  refrangible  of  the  two 
D  lines  of  Fraunhofer  has  n  wave  length  of 
-000^888  of  a  millimetre.  This  result  agrees 
with  the  determination  made  by  Fraunhofer, 
and  physicists  now  generally  adopt  this  deter- 
mination as  exact.  If  the  wave  length  of  any 
one  ray  is  known  to  the  lost  degree  of  preci- 
aion,  the  positioo  of  this  ray  may  afterward 
serve  as  a  point  of  departure  in  tho  determi- 
nation ef  other  rays  merely  by  observing  their 
en$;ular  departure  from  this  standard  ray;  and 
if  we  knew  with  certainty  the  wave  length  of 
a  definite  ray,  we  might  adopt  this  dimension 
as  a  standard  of  length ;  for  from  observations 
on  this  ray's  angular  position  in  the  speotram, 
we  could  determine  the  distance  separating  the 
centres  of  two  contiguous  openings  in.tfae  gra- 
ting, and  hence  determine  the  length  occupied 
by  any  known  number  of  lines  in  a  uniform- 
ly cut  grating.  The  following  table  gives  the 
wave  lengths,  in  t?D  milliontbs  of  a  metre,  of 
the  principal  Fraunhofer  lines,  as  determined 
by  the  obeervers  named: 
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— The  considerable  differences  observed  in  the 
determinations  of  the  wave  length  of  the  same 
ray  by  different  observers  are  not  alone  owing 
to  the  variations  always  existing  in  honest 
measares  of  precision,  but  chiefly  to  the  diffi- 
culty of  obtaining  regularly  ruled  gratings,  and 


to  the  resulting  nnoertainty  in  the  knowledge 
of  the  distance  separating  the  centres  of  two 
contiguous  openings  In  the  gratinft.  All  phy- 
sidsts  have  nntil  recently  obt^ned  their  aprft- 
tinga  from  Nobert.  Lewis  M.  Ratherfnrd  of 
New  Yin-k  baa  for  several  years  past  given 
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nracb  labor  to  th«  prodaotion  of  perfect  gra- 
tings, and  an  engine  (fig.  S)  which  be  has  re- 
ceatlj  made  prod  aoes  gratings  more  nnifoniity 
ruled  than  an;  known  to  us.  On  a  hollow 
cast-iron  block  are  oat,  at  right  angles  to  each 
other,  two  V-shaped  gnides.  On  one  of  these 
guides  slides  the  iron  plate  B,  moved  by  means 
of  a  screw  acting  in  a  nut  attached  to  its  under 
sarface.  On  this  plate  is  fastened  tiie  plane  of 
glass  or  speculum  metal  which  is  to  be  ruled. 
Un  the  other  guide  slides  the  plate  L  J,  having 
a  reciprocating  motion  given  to  it  by  a  lever, 
the  action  of  which  will  be  described  farther 
on.  To  this  plate  is  attached  the  tool  holder 
carrying  the  diamond-pointed  cnttcr.  The  mo- 
tive power  of  the  machine  is  a  small  tnrbine 
from  which  passes  a  cord  around  the  driving 
wheel.    On  this  driving  wheel  isapin  to  which 


Fio.  «.— Knlberfnrd'i  KaUng  Engliw. 

is  jointed  the  connecting  rod  A  F.  This  con- 
necting rod  a  hollow,  and  in  it  moves  a  rod 
which  is  constantly  pressed  toward  the  pin 
on  the  driving  wheel  by  the  spring  shown  at 
A,  When  the  rod  A  F  moves  upward,  the 
arm  F  I  oscillates  on  its  rocking  shaFt  (the  end 
nf  which  is  seen  in  the  fignre,  orojecting  hori- 
zontally), nntil  the  end  I  of  tnis  arm  comes 
againot  the  fixed  pin  placed  under  it,  and  in 
contact  with  which  it  is  shown  in  the  drawing. 
Jast  before  this  npward  movement  of  the  rod 
A  F  b^ns,  the  pawl  H  falls  into  a  notch  on 
the  wheel  B,  which  is  attached  to  the  screw 
of  the  engine,  and  during  the  npward  motion 
of  the  rod  A  F  the  pawt  H  presses  a^inst  the 
notched  wheel  and  rotates  it  a  definite  fraction 
of  an  entire  revolution.  The  pnwi  H  having 
■completed  its  "throw,"  the  crank  pin  on  the 
driving  wheel  passes  its  npper  centre,  and  then 


the  slotC«d  lever  G  lifts  the  pawl  out  of  the 
teeth  of  the  wheel  B,  so  that  no  jurrings  ot 
tremors  are  given  to  the  machine  while  the 
pawl  is  retreating  to  take  a  fresh  hold  on  the 
teed  wheel  B.     A  pin  attached  to  the  connect- 
ing rod  passes  through  a  slot  in  the  tube  A  F, 
and  serves  to  hold  the  two  together  when  the 
rod  is   making   its  downward   motion.      The 
amount  of  rotation  to  be  given  to  the  feed 
wheel  li  is  regulated  by  rotating  to  the  right 
or  to  the  left  the  collar  on  the  rock  shaft,  to 
which  the  pawl  H  is  Jointed.    Directing  atten- 
tion to  the  plate  L  J,  to  which  is  attached  the 
cradle  N  carrying  the  diamond -pointed  rod  M, 
we  observe  at  E  the  right-hand  end  of  a  rod 
the  eiitremities  of  which  pass  tbroQeh  holes 
in  the  iron  frame  of  the  engine.     This  rod  is 
moved  parallel  to  the  V  gnide  of  the  plate  L  J 
by  means  of  an  oscillating  lever  which 
works  in  a  vertical   slot   attached   to 
the  rod  K,  and  is  filed  on  the  same 
rock  shaft  which  carries  the  lever  F  I. 
Projecting  npward  from  the  rod  K  is 
a  short  rod  whose  end  is  shown  at  L. 
This  rod  moves  in  a  short  slot  cnt  in 
the  direction  of  the  length  of  the  plato 
L  J,  as  shown  in  the  figure.    The  ac- 
tion of  the  catting  point  of  the  tool 
M  can  now  be  explained.    White  the 
pawl  H  is  rotating  the  feed  wheel  B, 
the  rod  L  presses  against  the  left-hand 
end  of  its  slot  and  moves  the  slide  J 
from  right  to  left    The  jilate  J  can- 
not move,  as  above  indicated,  nntil  the 
rod  L  toDches  the  left-hand  end  of  its 
slot;  and  when  it  reaches  this  position 
the  left-hand  end  of  the  rod   E  baa 
moved  to  the  left  sufficiently  to  pcess 
uainst  the  lower  point  of  the  cradle 
N,  and  hold  the  diamond -pointed  tool 
H  elevated  above  the  plate  of  glass  or 
Bpecnlnm  metal  during  the  entire  left- 
hand  motion  of  the  plate  J.    When 
the  end  F  of  the  lever  F  I  desoenda, 
the  rod  E  moves  from  left  to  right, 
and  the  projecting  pin  has  to  move 
np  to  the  right-hand  end  of  Its  slot 
before  it  can  push  the  plate  J  to  the  right. 
During  this  motion  of  L  in  its  slot,  the  left 
end  of  the  rod  K  has  allowed  the  diamond 
point  on  H  to  rest  on  the  glass  plate,  so  that 
before  tbe  plate  J  begins  its  right-hand  mo- 
tion the  diamond  point  Is  at  rest  on  the  plate 
to  be  mled.    The  plate  J  now  moves  to  the 
right,  and   tbe   diamond   point  cuts  a  line. 
But  the  diamond   point  is  lifted,  before  the 
right-hand  motion  of  tbe  plate  J  ceases,  by 
the  side  arm  O  of  the  cradle  N  comingagainst 
the  inclined  sarface  of  the  side  piece  P.    The 
diamond  is  thus  raised,  and  is  held  in  this 
position   by   the   depression    of   O   against  P 
until  the  left-hand  end  ot  K  has  moved  up 
to  the  cradle  snd  holds  the  tool  elevated  du- 
ring the  motion  of  the  plate  J  to  the  left. 
After  this  motion  has  ceased,  the  diamond  is 
lowered  to  the  glass  plate,  and  another  cnt 
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ia  made;  and  so  on,  the  moobioe  working 
autoraatically  until  the  plate  is  ruled.    The 

Eitch  of  the  screw  ia  fy  ot  an  inch ;  hence, 
7  knowiog  the  fraction  of  the  revolution  of 
the  screw  made  between  two  contiguona  cats, 
we  know  the  distance,  in  fraction  of  ^  of  an 
inch,  separating  the  centres  of  two  oontigaons 
lines  on  the  gratiiig.  The  diameter  of  the 
feed  wheel  B  is  6  in.,  and  from  this  dimension 
the  reader  maj  estimate  tho  nze  of  the  other 
parta  of  the  engine.  The  ezcellenoe  of  the 
work  done  b;  this  engine  depends  on  certain 
peculiarities  of  constrnction ;  1.  The  errors  in 
the  throw  of  the  screw,  caosed  by  its  eccen- 
tricity, or  wont  of  coincidence  of  the  axis  of 
fl^re  of  the  screw  and  its  axis  of  motion,  are 
corrected  bj  giving  to  the  feed  wheel  B  on 
eccentricitj  opposed  to  that  existing  in  the 
screw.  The  screws  at  0,  0,  C,  0  serve  to 
alter  the  position  of  the  centre  of  the  feed 
wheel  B,  and  thus  to  obt^n  the  required  ee- 
oentrioitj.  This  balance  of  opposing  eccen- 
tricities ia  obtained  bj  a  delioate  and  precise 
inathod  devised  bj  Mr.  Kutherfard.  A  gra- 
ting rnled  hj  the  engine  on  spacolnm  metal  or 
silvered  glass  is  examined  ac  such  an  angle 
of  redeotion  that  the  light  reflected  from  the 

flate  appears  of  one  color ;  for  example,  red, 
f  we  oonid  oanse  the  lines  on  this  grating 
gradaally  to  approach  each  other  and  narrow 
the  spaces  separating  them,  we  should  observe 
the  red  tint  becoming  gradnall;  lighter  in  hue, 
and  then  gradnslly  ohaoging  into  orange,  yel- 
low, green,  &c.  Hence  uniformity  of  tint  is 
an  indi:iation  at  nniformitj  of  ruling ;  there- 
fore, if  we  tilt  A'  grating  placed  in  front  of 
a  flame  and  examine  it  hj  means  of  a  lens 
and  find  it  of  a  uniform  color,  we  are  anre 
that  the  screw  is  doing  aecurate  werk ;  bat 
If  the  screw  have  a  periodic  error  like  ec- 
centricity, then  we  shall  observe  a  oolumnar 
appearance  on  the  plate,  owing  to  periodic 
variations  in  depth,  of  color.  By  a  careful 
comparison  of  the  positions  of  these  colors 
with  the  known  positions  of  the  screw  when 
the  corresponding  portions  of  the  testing  were 
cut,  we  ascertain  the  direction  in  which  to 
move*the  centre  of  the  feed  wlieel  B  in  order 
to  correct  the  eccentricity  of  the  acrew.  S. 
The  nut  in  which  the  screw  of  this  engine 
works  is  S  in.  long,  the  threaded  poriion  of 
the  screw  being  SJ  in.  long.  This  long  nut 
tends  to  preserve  the  accuracy  of  the  engine'a 
work.  8.  The  original  method  devised  by  Mr. 
Kutherfurd  to  obtain  rectilinear  V  guides  is 
a  new  and  important  feature  of  this  engine. 
A.  collimating  telescope  with  a  vertical  slit,  or 
cross  threads,  at  the  focas  of  its  object  glwa, 
is  placed  in  a  Arm  position  in  a  line  with 
the  guide  to  be  teated.  On  the  siido  which 
moves  on  the  V  guide  is  fastened  a  telescope 
with  oroaa  threads  at  the  focus.  Tlie  slit  of 
the  aollimating  telescope  ia  viewed  in  the 
other  telescope  as  the  slide  carrying  the  lat- 
ter is  moved  to  and  from  the  collimator.  If 
the  slit  is  constantly  bisected  dnring  thia  mo- 


tion, the  guide  ia  acoarate ;  bat  if  the  image 
of  the  alit  movea  when  referred  to  the  oroaa 
threads,  then  the  guide  has  to  be  corrected 
until  by  trial  the  image  of  the  slit  remains 
stationary  during  the  telescope's  motion.  4. 
The  pawl  H  during  its  retraction  does  not  fall 
over  the  teeth  of  the  feed  wheel,  and  by  jar- 
ring the  machine  cause  the  diamond  to  cut  an 
irregular  or  waving  line.  6.  The  method  of 
lifting  the  diamond  point  while  it  is  obtaining 
its  position  for  a  new  cut  is  the  simplest  we 
know  of.  6.  The  screw  of  thia  engine,  on 
which  the  reaults  mainly  depend,  is  conatmct- 
ed  as  follows :  A  screiv  is  first  cut  in  a  lathe 
with  a.  single  pointed  tool,  then  scored;  it  is 
then  hardened,  and  thus  a  tap  is  obtained. 
This  tap  is  now  centred  by  its  threads,  and 
cylinders  are  ground  on  its  ends  so  that  tbej 
are  concentric  with  the  threads  of  the  screw. 
Blocks  of  metal  are  now  firmly  screwed  on 
to  the  bed  plate  of  a  planer,  and  Vs  are  out 
in  these  blocks  to  support  the  cylindrical  ends 
of  the  screw  tap.  A  stock  holding  blank  dies 
is  placed  in  the  tool  holder  of  the  planer,  and 
these  dies  are  screwed  against  the  screw  tap. 
The  stock  is  then  finul;  screwed  to  the  tool 
holder.  The  threads  of  the  dies  are  now  cut 
by  rotating  the  screw  tap  two  or  three  tiroes 
through  the  dies ;  then,  relieving  the  die  stock 
in  the  tool  holder,  the  dies  are  agmn  tight- 
ened on  the  screw  tap ;  the  stock  is  nojr 
screwed  tightly  on  the  tool  holder,  and  the 
screw  tap  is  again  traversed  through  the  diea. 
This  operation  is  repeated  until  the  dies  ore 
finished,  when  they  sre  hardened.  A  screw 
which  is  to  serve  for  the  ruling  engine  is  now 
eut  on  the  lathe  with  the  same  single-pointed 
tool  which  out  tlie  tliread  of  the  master  tap. 
This  screw  ia  nearly  finished  on  the  lathe.  It 
la  then  placed  in  the  same  Vs  which  previona- 
ly  held  the  master  tap,  and  the  diea,  just  de- 
scribed, are  placed  in  the  tool  holder  of  the 
planer,  and  with  them  the  thread  of  the  acrew 
la  finished.  The  screw  is  now  rotated  on  ita 
threads  in  a  long  cast-iron  V,  and  shouldera 
are  turned  down  on  the  ends  of  the  shaft  of 
the  screw.  The  nut  for  this  acrew  is  cut  with 
a  single-pointed  tool.  The  screw  is  now  ran 
into  its  nut,  and  they  are  ground  together  with 
finely  powdered  pumice  stone.  The  screw  of 
this  en^ne  has  only  one  collar,  on  which  it 
turns  near  the  feed  wheel  B.  lite  other  sup- 
port of  the  screw  is  the  long  nut.  Withaat 
this  arrangement  Mr.  Rutherfurd  found  it  im- 
possible to  cut  regular  gratings. — Actioiu  of 
the  Specbral  Say*.  A  large  mass  of  evidence 
shows  that  all  of  the  known  emanations  from 
the  sun  consist  of  rapid  vibrations  csused  by 
that  luminary  ina  highly  elastic  medium,  known 
as  ether.  We  must  suppose  that  thia  ether 
fills  all  known  apace,  for  we  can  only  be  oog- 
niKant  of  celestial  bodies  from  their  vibratory 
actions  on  the  ether  through  which  tliey  con- 
stantly move.  The  nature  of  the  manifesta- 
tions of  these  ethereal  vibrationa  will  depend 
on  the  nature  of  the  bodies  on  which  they 
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taB.  Thns,  what  in  its  essential  natnre  ii  a 
Boen  vibratorj'  motion,  we  mnj  interpret  as 
}igbt  it  these  vibratioiig  fall  tin  the  retina,  or 
as  beat  if  the7  fall  on  our  skin,  or  as  cliemioal 
action  if  they  fall  apon  a  photographer's  plate. 
Tbia  preliminarj  conception  estabiishea,  we 


can  readilf  interpret  the  rarions  actions  of 
the  spectrum  on  different  bodies,  if  we  also 
take  into  consideration  the  manner  in  wbicb 
the  spectrum  is  formed,  that  Is,  whether  bj 
the  diSracdTe  action  of  a  grating,  or  by  the 
■lispersive  action  of  a  prlam.  We  slionid  also 
take  into  account  the  natnre  of  the  body 
forming  tbe  grating  or  the  prism.  The  upper 
portion  of  fig.  7  shows  a  prlsinatic  spectrum 
crossed  by  the  principal  Fraunhofer  lines,  from 
A  to  the  line  O.  A  photometrio  examination 
of  this  spectrum  shows  that  the  distribution 
of  light  in  it  is  represented  by  the  curve  B, 
whose  heights  above  points  ou  the  base  line 
ere  in  the  ratio  of  the  intensities  of  the  light 
fflt  corresponding  points  in  the  spectrnm.  The 
inaximnm  of  li^ht  is  fonnd  to  exist  in  the 
yellow  at  a  point  distant  from  the  npper  D 
Use  one  third  of  the  distance  of  this  line  from 
tbe  line  E.  A  thermometric  examination  of 
this  spectrnro  will  give  a  distribution  of  heat 
thronghont  its  lengtii  represented  by  the  curve 
A,  and  the  maximum  of  beat  is  shown  at  a 
point  beyond  tbe  extreme  red,  at  a  distance 
e<]ual  to  that  of  the  line  A  from  the  line  C. 
Th«  curve  C  ^ves  the  distribution  of  chemi- 
cal action  in  this  spectrnm,  as  fonnd  when 
it  falls  upon  a  surface  of  bromide  of  silver. 
The  maximum  of  action  is  about  midway  be- 
tween G  and  H.  It  is  important  to  remark 
that  the  cnrves  here  ^ven  only  applj  to  a 
spectrnm  which  bos  been  formed  by  this  nar- 
hcular  kind  of  glass  and  has  been  received 
on  the  surfaces  indicated.  Thns  a  prism  of 
different  glass  would  change  the  place  of  the 
maximum  heat,  and  the  substitution  of  anoth- 
er chemical  surface  on  which  the  spectrum 
falls  will  caase  a  shifting  of  the  place  of 
maximnm  chemical  action  and  a  contraction 
or  expansion  of  the  area  chemically  affected. 
— Heat  Action*  of  the  Speetrum.  Sir  William 
Herschel  in  1800  first  discovered  that  the  heat 
in  the  spectrum  increased  from  the  violet  to 
the  red,  and  reached  its  maximnm  intensity 
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at  B  distance  beyond  the  red  "in  the  inviiible 

rays  of  the  spectrnm."    He  projected  the  re- 
sults of  bis  experiments  in  a  curve  which  bears 
a  close  resemblance  to  the  one  given  in  fig.  T. 
He  experimented  on  these  "invisible  rays," 
which  De  was  the  first  to  discover,  and  showed 
that  they  were  refiect- 
ed   and  refractt^  ac- 
cording to  the  same 
laws  that  rule  in  the 
reflection  and  refrac- 
tion   of    light.      He 
says  that  "if  we  may 
infer  the  quantity  of 
the  efficient  from  the 
effect   produced,    the 
invisible  rays  of  the 
sun  probably  far  ex- 
ceed the  visible  ones 
in  number."    He  then 
condensed  these  rays 

reflectors  and  lenses,  and  made  a  "trial  to 
render  the  invisible  rays  of  the  snn  visible 
by  condensstion."  He  showed  "  that  by  con- 
densation their  heating  power  is  proportioD- 
ally  increased ;  for,  under  the  circumstances  of 
the  ejperimect,  we  find  that  it  extended  so  far 
as  to  be  able  to  raise  the  thermometer  in  two 
minutes  no  less  than  2i°."  In  the  same  series 
of  researches  ("  Philosophical  Transactions," 
1800)  he  says:  "If  we  call  light  those  rays 
which  illuminate  objects,  and  radiant  heat  thoEe 
which  heat  bodies,  it  may  be  inquired  whether 
light  be  essentially  different  from  radiant  beat. 
In  answer  to  which  I  would  suggest,  that  we 
are  not  allowed  by  tbe  rules  of  philosophizing 
to  admit  of  two  different  causes  to  explain  cer- 
tain effects,  if  they  may  be  accounted  for  by 
one.  ...  It  remains  tor  us  only  to  admit 
that  such  of  the  rajs  of  the  sun  as  have  the 
refrangibility  of  those  which  are  contained  in 
the  prismatic  spectrum,  by  tbe  construction 
of  the  organs  of  sight,  are  admitted,  under 
the  appearance  of  light  and  colors ;  and  the 
rest,  being  stopped  in  the  coats  and  humors 
of  the  eye,  act  on  them,  as  they  are  known 
to  do  on  all  tlie  other  parts  of  our  body,  by 
occasioning  a  sensation  of  heat."  Id  1660 
Tyndall  repeated  the  researches  which  had  pre- 
viously been  clearly  marked  ont  by  Herscnel, 
In  his  first  series  of  experiments  he  employed 
tbe  electric  lamp  as  the  source  of  light  and 
heat,  and  used  a  linear  thermo-battery  (see 
Hrat)  as  a  thermometer.  He  used  prisms  of 
rock  salt  instead  of  glass,  and  in  certain  of  his 
experiments  he  passed  the  beam  from  the  elec- 
tric lamp  through  a  tank  containing  a  solution 
of  iodine  in  carbon  disulphide.  This  solution 
has  the  property  of  absorbing  all  of  the  radia- 
tions producing  light,  and  allowing  the  invisible 
raysof  heat  alone  to  traverse  it.  Herschel  had 
alreadyfoundthatthe  "invisible  rays  of  the  sun 
far  exceed  the  visible  in  number."  Tyndall  by 
similar  experiments  fonnd  that  "the  thermal 
enet^y  of  tbe  inviuble  radiation  of  a  very  pow- 
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Tyndoll,  with 
at  his  command,  repeated  Ilerschel's  eiperi- 
menta  oo  the  ooDdensation  of  the  invisible  Te.ys, 
and  oaased  them  to  ignite  to  whiteness  solids 
like  platinum.  This  property  ot  these  con- 
densml  rays  he  called  "  calurescence."  Seeheck 
(Mimoiret  de  CaeadimU,  Berlin,  1819)  first 
showed  that  the  position  of  maximnm  heat  in 
the  spectrum  changes  with  the  nature  of  the 
prism,  and  sometimes  occars  in  the  red.  Mel- 
loni  (Jovraal  de  Vinttitut,  vol.  i.,  p.  SI2)  proved 
that  the  effects  observed  by  Seebeck  were 
owing  to  the  absorptive  action  of  the  DiBterialg 
of  the  prisms,  and  with  prisms  filled  with  water 
and  alcohol  he  observed  the  maximum  temper- 
ature in  the  yellow.  In  a  spectrum  which  Vel- 
loni  obtained  by  passing  the  sun's  rays  through 
a  prism  of  rook  salt  (the  most  diathermanons 
of  all  substances),  he  found  the  maxiinum  of 
heat  beyond  the  red  rays  at  a  distance  from 
the  line  B  nearly  equal  to  the  distance  of  this 
same  line  B  from  the  line  F.  Melloni  used  the 
the rmo  battery  of  Nobili  for  a  thermometer. 
Sir  John  Hersche)  ("Phllosophiaal  Uagazioe," 
April,  1840)  examined  the  distribation  of  heat 
in  a  spectrum  liy  using  paper  covered  on  one 
side  with  lampblack  and 
then  moistened  with  ether 
or  alcohol.  On  allowing 
the  spectrum  to  fall  on 
the  nncoated  side  of  the 
paper,  he  observed  the 
rate  of  efaporation  of 
the  ether,  and  thus  saw 
the  superior  heating  ef- 
fect of  the  rays  beyond 
the  red ;  and  by  this  [neth- 
od  he  also  detected  the 
existence  in  the  invisible  spectrum  of  atlier- 
mic  bands,  which  corresponded  to  tbe  Fraun- 
hofer  lines  seen  in  the  visible  speotmm.  In 
1843  Dr.  J,  W.  Draper  of  New  York  obtained 
photographs  of  these  bands  by  projecting  a 
Bpeotram  on  a  daguerreotype  plate,  while  the 
latter  was  at  the  same  time  exposed  to  a  dif- 
fused light  of  feeble  intensity.  In  1S47  Fizean 
and  Foncanlt,  by  means  of  minute  mercurial 
thermometers,  detected  in  the  spectrum  of  a 
flint  glass  prism  a  large  athermio  band  be- 
yond the  red,  at  a  distaaoe  from  the  line  A 
equal  to  the  distance  of  this  line  from  D.  In 
1871  Lamanaky,  with  a  linear  thermo  battery 
("  Philosophical  Maguine  "),  confirmed  the  ob- 
servations of  Herscbel.  The  most  recent  re- 
search on  the  diBtribntioD  of  heat  in  the  spee- 
tram  is  by  Dr.  J.  W.  Draper  ("  American  Jour- 
nal of  Science,"  1872).  He  maintains  that  the 
observed  increase  of  heat  in  the  spectrnni,  as 
we  proceed  to  its  red  end  and  advance  beyond 
this  point,  is  owing  to  the  tact  tliat  any  prism 
by  its  unequal  refractive  action  on  the  spectral 
raya  must  give  a  speetmm  which  is  abnormally 
Dondenaed  at  its  red  end  and  dilated  at  its  vio- 
let. He  calls  attention  to  the  fact  that  the 
middle  of  the  normal  ur  diSraction  spectrum 


is  at  the  ptint  where  falls  the  nj  wLote 
wave  length  is  0006798  of  a  millimetre.  This 
is  a  point  a  little  above  the  line  D.  The  distri- 
bution of  the  rays  in  the  prismatic  speetmm 
of  a  fiint  glas«  prism  compared  with  the  normal 
spectrum  is  shown  in  %.  8,  where  the  two 
spectra  have  the  same  length,  and  their  optical 
centres,  as  given  by  wave  length,  are  In  the 
same  line.  From  s  long  series  of  experiments 
on  the  spectra  obtained  by  iiriams  of  flint  glaia, 
rock  salt,  carbon  disalphide,  and  quari^  Dr. 
Draper  infers  that  the  amount  of  heat  con- 
tained in  the  visible  normal  spectrum  from  its 
optical  centre  to  the  line  Hi  is  equal  to  the  heat 
contained  in  the  same  apectrnm  from  its  opti- 
cal centre  to  the  line  A.  "  Assuming  this  as 
true,"  he  says,  "it  necessarily  follows  that  in 
the  spectrum  any  two  aeries  of  undolationa 
wiU  have  the  same  heating  power,  no  matter 
what  their  wave  lengths  may  be."  It  appears 
that  this  conclusion  is  too  eitendud  i>  deduction 
from  EUch  a  restricted  result  ss  Draper  reached ; 
for  if  the  variations  ot  heat  in  the  apeotruiu 
were  symmetrically'  divided  by  a  line  drawn 
through  its  optical  centre,  the  same  result 
would  be  attamed  by  Draper's  method  of  ex- 
perimenting.    In  other  words,  if  the  maxi- 
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mum  or  minimom  of  heat  existed  at  the  optical 
centre,  and  tbe  heat  declined  uniformly  above 
and  bdow  this  point,  or  if  a  series  of  maxima 
and  minima  were  symmetrically  distributed 
above  and  below  the  optical  centre,  then  each 
half  of  the  spectrum,  divided  at  Its  optical 
centre,  would  give  the  same  heating  power. 
Recently  &.  Lundquist  (P<%gendorff's  Anna- 
fan,  vol.  dv.)  has  shown  how  Caochy's  for- 
mula, which  serves  to  connect  the  index  of 
refraction  of  a  ray  with  its  wave  length,  may 
lead  to  an  expression  which  serves  to  redoce 
the  distribation  of  heat  observed  in  a  pru- 
matlo  spectrum  to  what  it  would  be  in  a  nor- 
mal spectrum.  He  finds  that  tlie  observations 
of  Lamanaky,  made  with  flint  glass  and  rock 
salt  prisms,  when  thus  reduced  place  the  mui- 
mnm  of  heat  about  the  middle  of  the  norma] 
speetmm,  and  the  heat  diminishes  uniformly 
on  both  sides  of  this  point.  In  the  spectrum 
of  the  electric  light,  however,  the  maximum 
ot  heat  is  near  the  line  A;  hence  in  this  oase 
the  optical  centre  of  the  spectrum  does  not 
divide  it  into  two  portions  having  equal  heat- 
giving  powers. —  Ghemieal  Aetiont  of  the  ^m- 
tmm.  Oonotusions  as  to  the  distribution  of 
flhemical  action  in  the  spectram  have  generally 
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been  reached  solelj-  from  the  obeeired  aotioui 
MicompoDiidaof  Hilrer;  and  what  isoftenatjled 
"  the  curve  of  chemical  force  "  in  the  spectrum 
WB  have  given  in  fig.  7.  This  curve  is  gener- 
allj  referred  to  aa  giving  the  distribadoii  of 
chemical  Hction  in  all  cases.  Thisiserroneoos; 
as  long  ago  as  18^  Dr.  J.  W.  Draper  showed : 
1,  timt  so  far  from  chemical  iuUuences  being 
restricted  to  the  more  refrangible  raya,  every 
part  of  the  spectrum,  viable  and  invisible,  can 
give  rise  to  chemical  changes,  or  modify  the 
molecular  arrangement  of  bodies;  2,  that  the 
ray  effective  in  producing  chemical  or  molec- 
ular changes  in  anj  special  substance  is  deter- 
mined by  the  absorptive  property  of  that  snb- 
Btance.  He  found  that  if  a  spectrum  be  re- 
ceived on  iodide  of  stiver  formed  on  the  sil- 
ver plate  of  the  daguerreotype,  aod  the  im- 
Cssion  of  the  light  be  then  developed!,  after  it 
acted  for  a  raodepnte  time  we  shall  observe 
a  stain  vhiob  corresponds  in  character  and  po- 
rtion to  the  blaclcening  effect  that  under  like 
dronmstances  would  be  found  on  any  common 
Miksitive  silver  paper.  If,  however,  the  action 
of  tho  light  be  long  continued,  a  white  stain 
makes  its  appearance  over  all  ihe  less  refran- 

C" '  I  regions  of  the  spectrum.  Bat  if  the 
erreotype  plate  during  its  exposure  to 
the  spectrum  be  also  receiving  didnsed  light  of 
little  intensity,  it  will  be  found  on  developing 
tbat  the  impression  obtained  differs  strikingly 
from  the  preceding.  Every  ray  that  the  prism 
can  transmit,  from  below  the  extreme  red  to 
beyond  the  extreme  violet,  bos  been  active. 
The  ultra  red  atherraic  lines  are  present.  The 
impression  of  those  lines  is  a  iiroof  of  proper 
spectrum  action,  and  distinguishes  it  ffom  tnat 
of  diffused  light,  arising  either  from  the  atmos- 
phere or  from  the  imperfect  transparency  of 
the  prism.  In  a  series  of  photographic  prints 
accompanying  a  paper  by  Dr.  Sebultz  Sel- 
Isk  "On  the  Sensitiveness  to  Light  of  Haloid 
Salts  of  Silver,  and  on  the  Connection  between 
Optical  and  Chemical  Absorption,"  may  be 
observed  the  varying  extent  of  the  chemical 
action  of  the  spectrum  and  the  shifting  of  the 
place  of  maximum  action  depending  on  the  na- 
ture of  the  chemical  preparation  on  which  the 
speetmm  is  formed.  Thus,  chloride  of  silver 
collodion  is  acted  on  by  the  portion  of  the  spec- 
trnm  from  about  half  way  between  the  lines  G 
and  H  np  to  the  line  N,  %.  7.  Iodide  of  silver 
rallodion  is  affected  from  below  G  nearly  to 
the  line  M ;  bromide  of  silver  collodion  from  F 
to  M.  A  mixture  of  silver  salts  formed  of  the 
iodide  and  bromide  of  collodion  is  senMtive  to 
the  action  of  the  spectrum  in  the  space  from  the 
line  E  to  the  line  M.  Mixed  iodide  and  chlo- 
ride of  silver  collodion  are  noted  on  through- 
out nearly  the  ssme  area.  The  remarkable  in- 
eraaae  of  sen«tive  area  when  the  spectrum  falls 
oa  the  above  named  mixtures  has  long  been 
turned  to  good  aoconnt  in  practical  photogra- 
[Ay.  (See  Photography.)  The  moat  remark- 
able confirmation  of  Draper's  first  proporition, 
a*  given  above,  is  in  the  case  of  the  spectral 
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action  on  a  surface  of  Vest  India  bitnmen. 
A  glass  jilate  is  coBt«d  with  this  substance  as 
follows:  The  bitmnea  is  dissolved  in  benzine, 
and  the  solution  poured  on  a  glass  plate  fn  a 
dark  room  and  drained  off,  leaving  a  film  of 
bitumen  sufficiently  thin  to  be  iridescenL  This 
is  exposed  to  the  spectrum  for  five  minutes, 
and  then  developed  by  pouring  over  it  a  mix- 
ture of  benzine  and  alcohol,  which  will  now 
only  dissolve  those  portions  of  the  film  that 
have  not  been  acted  on  by  the  light.  The  be- 
ginning of  the  impression  is  below  the  line  A, 
its  termination  beyond  H.  Every  rny  in  the 
spectrum  acts.  The  proof  is  continuous  except 
where  the  Fraunhofer  lines  full.  Dr.  Draper 
found  that  the  decomposition  of  corbonic  acid 
gas  by  plants  is  accomplished  by  rays  between 
the  lines  B  and  F,  which  is  another  instance  of 
the  chemical  action  of  the  less  refrangible  rays,  - 
Id  1M2  Sir  John  Ilerschel  discovered  that  the 
yellow  stain  imparted  by  the  conAoruj  Japo- 
niea  to  paper  is  whitened  by  the  green,  blue, 
indigo,  and  violet  rays.  The  rose  red  of  the 
ten  weeks  stock  is  in  like  manner  changed  by 
tbe  yellon-,  orange,  and  red.  Tho  rich  blue 
tint  of  Itic  tinla  idorata,  turned  green  by  sodi- 
um carbonate,  is  bleached  by  the  same  group 
of  rays,  that  is,  by  those  less  refrangible  than 
the  yellow.  The  green  chlorophyl  of  the  elder 
leaf  is  changed  by  the  extreme  red.  To  a  for- 
mer experimenter,  Grotthus,  we  owe  the  dis- 
covery of  the  law  under  which  these  decompo- 
sitions  of  the  colors  of  flowers  take  place.  Tim 
law  in  repeated  instances  was  verified  by  Iler- 
schel, and  more  recently  by  Drauer.  It  may 
be  tbus  expreeeed ;  Tbe  raye  which  are  effec- 
tive in  the  destruction  of  any  given  vegetable 
color  are  those  which  by  their  union  produce 
a  tint  complementary  to  the  color  destroyed. 
Even  the  partial  establishment  of  this  law, 
already  accomplished,  is  sufficient  to  prove  that 
chemical  effects  are  not  limited  to  the  more 
refrangible  portions  of  the  spectrum,  but  can 
be  occasioned  by  any  ray.  The  second  prop- 
osition of  Draper,  that  the  rays  which  act 
obemicslly  on  a  substance  are  those  which 
are  optically  absorbed  by  it,  has  received  am- 
ple independent  confirmation  by  the  recent  ex- 
periments of  Sellak  in  his  paper  cited  above. 
Sell^  found  that  optical  and  chemical  ab- 
sorption of  light  exactly  coincide.  All  colors 
which  are  sensibly  absarbed  (optically)  by  the 
haloid  salts  of  silver,  of  a  thicEneas  of  a  few 
luijlimetree,  produce  chemical  decomposition. 
The  optical  absorption  of  transparent  plates 
of  these  substances  is  shown  by  spectral  ob- 
servation to  be  confined  exactly  within  the 
limits  of  chemical  action.  This  is  especially 
the  case  with  mixtures  of  iodide  and  bromide 
of  silver.  Chloride  of  silver  is  colorless, 
iodide  of  silver  is  transparent  light  yellow, 
bromide  of  silver  is  somewhat  deeper  yellow, 
and  the  mixture  of  the  last  two  orange  yel- 
low.—E.  Becqnerel  in  164S  {Bibliothiqve  Uni- 
venelU  d»  Ovnimi)  was  tbe  first  to  photo- 
graph the  Fraunhofer  lioea,  and  in  doing  so 
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he  discovered  that  similar  lines  existed  in  the 
invisible  portion  of  the  spectrum,  formed  of 
rajs  more  refrangible  than  the  violet.  In 
184S  Dr.  Draper  obtained  independent! j  the 
same  reanlts.  MolIer,  in  the  sixth  edition  of 
his  Lahrbudi  der  Phyaik,  gives  a  photogrephio 
print  of  the  spectral  lines  extending  from 
a  short  distance  below  G  to  above  K.  He 
made  this  photograph  with  a  prism  and  lens 
of  quartz.  Subsequently  Mr.  Rutherturd  ob- 
tained, with  two  prisms  of  ciirhon  diaulphide, 
a  superb  photograph  embracing  tines  extend- 
ing from  near  (  to  a  considerable  distance 
above  the  opper  of  the  H  lines.  This  photo- 
graph baa  excited  aniversal  admiration.  It  is 
crowded  with  lines  which  are  not  ilruwn  on 
the  maps  of  Kirchhoff  or  of  Angstrom.  Mas- 
cart  of  Paris  obtuned  tlie  Bordin  prize  of 
the  aoademj  of  sciences  for  his  determina- 
tions of  the  wave  lengths  of  the  visible  and 
ultra  violet  rajra  of  the  spcctram.  He  nsed  a 
grating  of  Nobort  to  obtain  his  spectra,  end 
meaanred  the  wave  lenf^iis  Of  the  more  re- 
frangible invisible  rajs  bj  obtaining  photo- 
graphs on  small  glass  plates  placed  in  the  oc- 
ular E  of  the  spectrometer  shown  in  fig.  4. 
\ij  this  means  Mascart  measured  the  wave 
lengths  of  these  invisible  rays  with  a  precision 
little  interior  to  that  obtained  In  his  measures 
on  the  visible  rajs.  He  also  measured  the 
wave  lengths  of  the  light  lines  given  in  the 
spectra  of  volatilized  metals,  and  fonnd  that 
oadmiurn  gave  the  most  extended  spectrum  of 
invisible  rajs,  Mascart  observed  rajs  whose 
wave  length  was  onlj  'O0022  of  a  millimetre. 
The  period  of  vibration  of  these  shortest  waves, 
compared  with  the  period  of  the  longest  visi- 
ble rajs  of  -OOOTS  of  a  millimetre,  gives  ahont 
two  octaves  of-the  musical  scale;  that  is,  tlie 
numbers  of  their  vibrations  in  the  same  time 
will  he  as  1  : 4.  But  the  ratio  of  the  wave 
length  -0019  of  a  millimetre  of  the  least  re- 
frangible invinble  raj  of  the  spectrum  to  the 
shortest  invisible  ultra  violet  wave  of  the  spec- 
trum will  be  as  1 :  S,  or  as  anj  note  is  to  its 
upper  third  octave.  The  papers  of  Uaacart 
can  be  found  in  the  Anaalm  <U  P£eole  nor- 
maU.  In  1878  Dr.  Henry  Draper  ot  New 
York  pnblished  in  the  "American  Jonmai 
ot  Bcienoe  "  a  carbon  print  of  a  remarkably 

Eerfect  photograph  of  a  spectrum  produced 
y  one  of  Rutherford's  diffraction  gratings 
of  B,461  lines  to  tlie  inch.  The  negative  was 
photographed  on  oollodion,  and  the  published 
carbon  print  has  attached  to  it  a  scale  giv- 
ing the  wave  lengths  of  the  rajs.  This  print 
was  obtained  by  transferring  the  original  neg- 
ative to  a  thick  plate  of  glass  bj  a  process 
known  as  the  albertjpe.  and  using  the  glass  in 
a  printing  press  in  the  same  manner  as  a  litho- 
graphic stone.  This  print  therefore  repre- 
sents the  work  of  the  son  itself,  and  ia  not 
a  drawing  either  made  or  corrected  by  hand. 
The  print  consists  of  two  portions.  The  up- 
per gives  all  the  lines  of  the  spectrum  from 
DMT  G  to  0,  or  from  wave  length  -0004860 


mm.  to  -0003440  mm.  Above  this  is  placed 
a  scale,  which  isaoopjof  Angstrom's  from  juat 
below  Q  to  Ht,  with  the  same  sized  divisions 
carried  out  from  Hi  to  0.  The  lower  part  is  a 
magnified  portion  of  the  same  amative,  having 
H]  and  Hi  aliout  its  middle,  and  extending  from 
wave  length  -000420G  to  -0008T36  mm.  Be- 
tween wavelengths  '0U0gS)36  and  -0004205  mm., 
Angstrfim's  map  has  118  lines,  while  Draper's 
has  293.  We  here  give  a  table  of  the  wave 
lengtlis  of  ultra  violet  rays  according  to  tho 
measurements  of  Mascart  and  of  H.  Draper : 


-OOOSeCT  mm.!  

I  -ooogasom 
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Fluorescence  is  a  property  possessed  bj  certi 
substances  of  absorbing  light  composed  of  n 


— fJuortieent  Action  on  the  Speetr<d  Ray». 
certain 

of  a  certain  wave  length,  and  tjien  emitting 
this  light  changed  into  rays  of  a  longer  wavo 
length ;  or,  what  is  the  same,  changed  into 
light  of  a  lower  refrangihility.  This  phenome- 
non was  first  observed  bj  Bobert  Bojie;  an 
account  of  his  eiperimenta  may  be  fonnd  in 
vol.  i.   of  his  works  (London,  I7T2).     The 


method  of  examining  the  spectra  of  flnorescent 
bodies  is  as  follows ;  A  porto-lumi^re,  A,  fig. 
9,  reflects  the  sun's  rays  on  to  a  lens  at  B, 
which  conoentrat«s  the  light  on  the  flnorescent 
substances  contained  in  bottles  at  C.  By  the 
revolution  of  the  stand  on  which  these  bottles 
are  placed,  thej  can  be  brought  snccessivelj 
before  the  slit  in  the  collimating  telescope  of 
the  spectroscope  D.  Before  the  solar  rays  full 
on  the  flnorescent  substance  they  pass  through 
a  tank,  placed  between  B  and  the  spectroaoopo, 
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and  contaituDg  a  solution  of  caprio  aaJphate  in 
ammonia.     The  general  pbeDomena  of  llaoreB- 
oence  are  described  ander  Flcobbscenoe  ;  we 
here  add   several  discorerieB  made  dnce  the 
writing  of  that  artiole  by  Prof.  Morton  of  Ho- 
boken.     In  a  portioD  of  his  reaearchea  Frof. 
Uortoa  bad  the  ooopera^on 
of  Dr.  H.  C.  Bolton  of  Kew 
York,    who    nndertook     the 
chemical  work  in  the  investi- 
gations.    Their  attention  was 
Sarticnlarly   direoted    to   the 
□oresceat  properties  of  the 
nraniuin  Halts.   The  total  nam- 
ber  of  distinct  salts  produced 
and  examined  so  far  by  these 
investigators   is  Tfi,  not  in- 
eluding  Dumerona  speoimenB 
treated  in  various  ways  to  es- 
tablish the  existence  and  con- 
ditions  of  their   several   hy- 
drates.     This    multiplication 
of  facta  has  given  great  value 
to  this  research  as  compared 
with    previous  work  in  the 
same  direction.    Thus,  where 
Beeqneral  has  examined  one 
double  acetate,  these  investi- 
gators have  examined  IC;  in 
place  of  his  three  double  sulphates,  they  have 
IS;  in  place  of  one  fluoride,  six;  and  so  on. 
The  metbcida  pursued  in  the  examination  of 
these  uranium  salts  were  the  same  as  those  of 
Stokes  and  Becquerel.    The  discoveries  made 
by  Hortos  were  mainly  due  to  the  wider  range 
of  substances  examined,  which  made  it  possi- 
ble to  form  inductions  and  generalizations,  and 
to  the  Bcmpnlous  attention  paid  to  the  purity 
of  these  sabetances.    We  note'only  the  moet 
important  results,  and  refer  the  reader  to  the 
following  original  papers  for  additional  infor- 
mation :    "American   Chemist,"  vols.  iii.   and 
iv. ;   "  Cbemicat  News,"  vol.  i 
comparison  of  the  spectra 
of  17  acetates  and  double 
acetates  of  uranium  in  the 
solid  state  and  in  aqueous 
solutions,    the    remarkable 
fact  was  demonstrated  that 
in  the  oase  of  these  bodies 
no  double  salt  could  exist 
in  solution  in  water.     By 
farther  experiments  of  the 
same  kind  this  law  was  ex- 
tended to  all  the   known 
salts  of  uranium.    2.  It  was 
proved  tiiat  bj  the  study  of 
the  fluorescent  spectra  the 
existence  of  a  new  and  be- 
fore unknown  salt  could  be 
recognized.    Thus,  on  heating  the 
nranic  sulphate  to  100°  C  for  a  short  time, 
it  was  noticed  that  its  fluorescent  spectrum 
assumed  a  duplicate  character  (see  spectrum 
S  of  fig.  10),  a  new  set  of  bauds  being  add- 
ed to  those  of  the  normal  salt  (see  speotrum 


iiviii.    1.  By  a 


1  of  flg.  10).  By  continuing  the  heating  until 
the  salt  ceased  to  lose  weight,  a  substance  was 
obtained  giving  spectrum  No.  8  of  fig.  10. 
These  results  naturally  suggested  that  the  two 
spectra  1  and  8  belonged  to  the  hydrated  and 
mhydrous  salts,  and  that  spectrum  2  indicated 


rM.iix 

a  mixture  of  the  two.  On  heating  the  dried 
salt  to  low  redness  for  a  short  time,  another 
double  spectrum,  No.  4,  was  developed,  which 
by  a  continuance  of  tbe  same  treatment  was 
reduced  to  a  new  simple  one,  No.  G.  Analysis 
of  tlie  product  so  obtained  showed  that  it  was 
an  ammonio-dinranic  sulphate,  a  salt  before 
unknown  and  not  likely  to  have  been  discov- 
ered by  any  other  means,  as  contact  with  water 
at  once  reduces  it  to  a  mixture  of  the  normal 
salt  and  uranio  sulphate.  8.  It  was  discovered 
that  certain  uranic  salts  were  capable  of  com- 
bining with  definite  proportions  of  water  to 
form  certain  hydrates  not  heretofore  recog- 


Fra.  II. 

nixed,  and  that  each  of  these  hydrates  yielded 
a  perfectly  distinct  and  characteristic  spectrum. 
Thus,  the  double  sulphate  of  sodium  and  nra- 
niura  seems  to  form  no  less  than  five  hydrates 
with  from  one  to  five  atoms  of  water  respec- 
tively.   These  salts  have  not  all  been  isolated. 
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but  &g.  11  shows  the  spectra  of  some  of  them. 
Thus  No.  1  of  the  figure  is  the  Bpectrum  of 
the  pentahydrate ;  No.  2,  that  of  a  mixture  of 
three  hj'dratea ;  No.  8,  that  of  the  monohy- 
drate;  and  No.  4,  that  of  the  anhydrous  salt. 
4.  In  the  esse  of  the  double  aoetat^  it  appears 
that  the  posittoD  of  their  bands  l>oth  of  fluo- 
rescenoe  and  of  at»orptioii  has  a  close  relation 
to  the  atomic  woiKhts  of  the  salts.  Thns,  a 
list  of  these  salts  m  the  order  io  which  their 
bands  occur,  beginning  with  those  which  are 
highest  in  the  spectruiu,  will  he  essentiallj  a 
list  of  the  salts  in  the  order  of  their  atomic 
weights.  5.  It  was  found  that  heat  had  in- 
variably the  effect  of  sending  toward  the  red 
end  of  the  speotruni  all  spectral  bands  of  solids 
and  of  solutioas  in  all  eases  where  any  effect 
conld  be  observed.  In  a  later  uemoir  Prof. 
Morton,  having  investigated  the  fluorescent 
relations  of  the  basic  salts  of  nranio  oxide,  has 
shown  many  new  ways  hj  which  these  bodies 
may  he  produced,  and  has  found  that  they 
yield  by  fluorescence  a  Ii«ht  which  gives  a  con- 
tinuous spectrum.  The  Utter  property  affords 
a  ready  means  of  distinguishing  them,  when 
either  alone  or  in  miitnre,  from  hydrates  and 
nranates,  which  they  otherwise  often  resemble. 
The  same  methods  of  investigation  have  been 
applied  by  Prof.  Uortnn  to  the  following  solid 
hydrocarbons  found  in  the  latter  products  of 
the  destructive  dbtillatioD  of  coal  tar:  anthra- 
cene, ohrysogen,  pyrene,  and  ohrysene.  He 
has  also  discovered  a  new  hydrocarbon  of  very 
remarkable  fluorescent  properties  occurring  in 
the  prodacts  of  the  destructive  distillation  of 
the  heavier  petroleum  oils;  to  this  he  has 
^ven  the  name  of  thallene,  from  the  vivid 
green  color  of  its  fluorescent  light.  When  a 
continuous  spectrum  is  thrown  on  a  screen  of 
white  paper,  naif  of  which  is  coated  with  thal- 
lene, the  effect  indicated  in  fig.  IS  is  seen.  The 
portion  R  V,  on  the  paper,  shows  the  usual 
solar  spectrom  from  red  to  violet,  but  the  part 
S  T,  on  the  thallene,  does  not  appear,  from  8  of 
tiie  scale  upward,  blue,  indigo,  and  violet,  but 
spears  green  of  varying  intensity.   The  energy 


of  the  fluorescent  action  of  this  body  makes  it 
avdlable  (or  some  very  striking  illustrations. 
Thus  designs  painted  in  it  on  muslin  may  be 
invisible  in  yellow  light,  but  flash  out  with  a 
self-luminous  light  when  violet  li^ht  falls  upon 
them.     When  a  pure  spectrum  is  thrown  on 
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the  side  of  a  tank  containing  a  eolation  of  thal- 
lene in  benzole,  the  appearance  indicated  in 
flg.  18  is  seen.  The  truls  of  light  are  of  the 
following  colors:  oUve  green,  bright  emerald 
green,  sky  blue,  and  indigo  ranning  into  violeL 
The  value  of  the  applications  of  spectrum  anal- 


ysis to  flaoresoeut  phenomena,  as  developed 
by  Prof.  Morton,  consists  in  its  opening  a  new 
method  for  investigating  chemical  add  physical 
changes  in  bodies  while  these  changes  are  in 
progress,  and  under  conditions  which  would 
seem  to  exclude  all  other  means  of  ezamination. 
gPECIUn  ANILTSIS,  the  name  given  to  » 
recent  method  of  chemical  analysis,  conceived 
and    proposed   in   general   form   by  Prof.  G, 
Kirch^oS  of  Qermany,  in  which  the  presence 
of  certain  chemical  elements  is  determined  by 
corresponding   and   peculiar    sets   of   colored 
bands,  imparted  by 
those   elementa    or 
oompounds  contain- 
ing uiem  to  the  spec- 
tra obtained   from 
flamesinwhichsuch 
substances  are  snb> 
limed  or  volatilized. 
In  reference  to  ths 
■olar  spectrum  and 
the  trvieverse  dark 
bands  or   hnes   at 
Fraunhofer    [nark- 
ing   it,    see    Bpko- 
tbum;  see  also  Scn.    In  1803  WoUaston  pre- 

Sared  the  way  for  the  discoveries  of  Frann- 
ofer,  Kirchboff,  and  others,  by  the  invention 
of  a  new  method  of  observing  the  solar  spec- 
trnm.  Ho  admitted  the  solar  rays  into  a  dark 
room  throngh  a  narrow  atit,  and  placing  him- 
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•df  at  ft  distance  of  12  ft.  or  more  ho  viewed  map,  to  a  fixed  porition  in  which  ever?  gra- 
thia  slit  through  a  prism  of  bomogeoeoas  gtass  dation  of  hne  ana  everj  dark  band  can  be  ex- 
held  close  to  the  e;e.  This  method  of  obser-  octl;  referred.  Among  the  observations  apon 
vation  shows  the  spectmm  crossed  transverse-  the  spectrum,  partialis  anticipating  Kirchhoff'a 
'■""'■'"      '    '    '■  '  •      '  ^     principle,  were  those  of  Fraunhofer  (181B),  of 

Talbot  (1826),  of  Brewster  (1883),  of  Wheat- 
I  stone  (1635),  and  of  Foncaolt  (1S49).    In  I8S5 
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Trof.  A.  J.  AngetrSm  of  Sweden,  applying 
Enler's  principle  of  the  reciprocation  and  ab- 
■orptioD  by  bodies  of  the  same  sorts  of  undu- 
lations which  they  are  capable  of  emitting  when 
themselves  originnllj  excited,  was  led  to  the 
view  that  any  bod;  at  a  glowing  heat  emits  the 


same  rajs  (refrangibilities)  of  light  and  best  os, 
in  the  like  condition,  it  will  absorb  if  thej  im- 
pinge Dpon  it.  The  first  decisive  and  general 
proof  in  reference  to  light  of  the  principle  as- 
sumed by  Enler  and  AngstrOm  was  fumished 
hj  EirchhofTs  eipeHments  in  18SS,  with  flames 
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ohargei  with  Ittliinm  and  Bodmm.  A  volatil- 
iiable  compoand  of  any  each  elemeDt  being 
haraed  in  or  otherwise  diffused  tbroagh  a 
flame,  the  inoandesoent  particlea  of  each  com- 
manicate  to  the  general  light  of  the  dime  an 
excess  of  certain  raye,  these  appearing  in  the 
speotram  aa  brightar  bands  crossing  it  in  cer- 
tain parts  and  having  the  exact  colors  proper 
to  such  parts,  being  generally  different  in  sitn- 
ation  and  hae  for  &e  different  elements  intro- 
dnoed  into  the  tlamo,  and  always  or  genendly 
the  same  for  each  element.  Fig.  1  shows  the 
apectra  of  varioas  chemical  elements,  the  sym- 
bols of  which  are  given  on  the  left  of  the 
spectra.  The  npper  spectrum  is  that  of  the 
sun,  and  on  it  are  drawn  the  dark  lines  of 
Fraanbofer.      (Sea  Spbotritm.)     Those  lines 


scope,  the  instrnment  with  which  spectrum  an- 
aljaia  is  effected,  see  SPBCrmru.)  In  the  prose- 
oatjon  of  the  new  field  of  research  opened  by 
these  experiments,  Prof.  R.  Bonsen  aoon  be- 
came associated.  When  several  elements  which 
show  systems  of  bright  bands  are  at  the  same 
time  in  the  tiame,  it  is  at  least  generally  true 
that  their  several  spectra  coexist;  and  the  in- 
Btances  in  which  certain  lines  proper  to  dif- 
ferent elements  coincide  are  as  yet  few.  The 
spectmm  of  sodium  consists  of  two  approxi- 
mate bands  in  the  yellow  of  the  spectmm 
near  the  orange,  and  seven  relatively  very 
faint  lines;  and  Bunsen  has  determined  that 
by  it  the  preaence  in  a  flame  of  loss  than  the 
TTT.irt^.iTT  P*"^  o*  »  B''«ii  "  detected.  Of 
calcium,   barium,   strontiam,    potassium,    and 


are  extended  downward  and  through  the  lower    lithium,   the   least   quautitiea   detectible  vary 
spectra,  and  they  thus  serve  as  a  liind  of  scale    from  ^v.^tt  ^  ttt.iH.siv  Stb'ii  1  so  that  no 
to  which  to  refer  the  Inminoua  bands  of  these    other  chemical  test  approaches  this  in  delicacy, 
spectra.    The  colored  spectral  bands  are  de-    Among  results  of  the  new  analysis  are,  the 
signated  by  the  letters  of  the  Greek  alphabet,    finding  that  lithium  is  in  fact  an  element  widely 
and  are  named  in  order  of  their  importance  as  |  diffus^  in  nature,  and  the  discovery  of  sev- 
oharacteristio  of  their  re- 
spective spectra.    When, 
however,  a  flame  ia  thus 
colored,  or  oharged  with 
excess  of  oert^n  rays, 
if  through  this  the  li^t 
of    anotiier    and    mor» 
brilliant   flame    colored 
with  the  same  element 
is  passed  to  be  analyzed, 
it    ia    seen    that    while 
the  general  illumination 
of  the  spectrum  is  in- 
creased,   the     previous 

bright    lines    character-        F™.  S.— Ootnddou*  of  tlu  rmmbohr  Uno  vltb  Ui»  Uaei  of  IniD  tod  CalolDm. 


izing  the  element  are 
now  replaced  by  dark  lines  or  lines  relative- 
ly very  f^nt ;  in  a  word,  the  spectrum  char- 
acteristic of  the  given  element  is  exactly  re- 
versed. The  lower  djrk  portion  of  flg.  2 
shows  the  two  bright  lines  of  the  spectrum  of 
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eral  new  metals.  (See  Cj«snrM,  IsDtnu,  Rcbi- 
miiH,  and  Thallidm.)— This  method  of  analy- 
sis has  proved  of  greiit  service  in  metallurgical 

operations.  The  applicatioo  of  the  method  to 
researches  in  solar  phyaics  will  be  briefly  no- 
ticed under  Sun.  Kirchlioff,  hav- 
ing satislied'bimself  that  the  bright 
lines  charaoteristic  of  several  of 
the  metals  correspond  exactly  in 
place  with  as  many  dark  lines  of 
the  solar  spectrum,  aa  shown  in 
flg.  8,  infers  that  these  dark  Unes 
are  produced  by  a  reversal  aimilar 
to  ttiat  above  shown,  and  hence 
indicate  the  existence  of  corre- 
sponding chemical  elements,  both 
volatile  in  the  Inminons  atmos- 
phere of  the  sun,  and  also  in- 
candescent in  itanuclens.  The  fol- 
lowing table  by  AngstrOm  showa 
the  number  of  lines  belonging  to 
the  elements  named  which  corre- 


incandescent  sodium  vapor;   the  upper  por- |  spond  with  dark  lines  of  the  solar  speotrur 

tioa  of  the  figure  shows  these  lines  reversed    njciro^n.  *         \  Ainminnm...     tti  mckei m 

by  the  passage  of  the  light  from  an  incandes-    aodinni....*  n  imn .'!  «n     ziw. t 

cent  aolid  through  the  vapor  of  sodium.    (For  |  ^;|,1'„--  \l         i  ("l^STm"    "     TiuKrSii;;"  too 
an  en^aving  and  description  of  the  spectro-  ,  Uacsuiam  t*fSti  Cobalt.. ....    is  I 
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— Bp«ctroscopic  onalTsis  applied  to  the  stars  has 
Htiowti  that  tbej  reitemble  the  sua  in  general 
conatltation  aod  condtiioD.     But  characteristic 
^Serences  exist,  insoioDch  that  the  Btars  hare 
YKen  dwided  iDto  foar  orders  diatingaiiiied  by 
ttk^  Bp«ctra,  types 
at  which  are  given 
in  fig.  i.    These  are 
thus   presented   bj 
B«ochi,  who  exam- 
ined more  than  SOO 
star   spectra  :    Tlie 
first  type  is  repre- 
sented by  n  LyrsB, 
Sirins,  die.,  and  iu- 
cladea  most  of  the 
BtsTH  shining  with 
a  white  light,  as  AI- 
tair,  Regulns,  Bigel, 
the  stars  ft,  y,  r,  f, 


bands,  bnt  a  more  powerful  spectroscope  shows 
uiDltitodes  of  fine  lines.  The  spectra  reeem> 
ble  somewhat  the  spectrum  of  a  sun  spot, 
and  Secchi  has  aiivauced  the  theory  that  these 
stars  are  covered  tn  great  port  by  apota  like 


snd  i;  of  I 


i  Ua- 


jor,  &c.  Theae  g:iT« 
B  spectmm  show- 
ing all  the  seven 
colors,  and  crossed 
nsnaJly  hy  many 
lines,  bnt  ijways  by 
the  fonr  lines  of  hy- 
drogen, very  dark 
and  strong.  The 
ttreadth  of  these 
four  linea  indicates 
a  very  deep,  ab- 
sorptive stratum  at 
1  high  temperature 
and  at  great  pres- 
anre.  Nearly  half 
the  stars  observed 
by  Secchi  showed 
this  spectmm.  Tlio 
•econd  type  in- 
cludes most  of  the 
yellow  stars,  as  Ca- 
pello,  Pollni,  Arc- 
turus,  Aldebaran,  a 
UrsiB  Hajoris,  Pro- 
cyon,  *c.  The 
Frumhofer  lines 
are  well  seen  in  the 
red  and  blae,  bnt 
not  BO  well  in  the 
yellow,  Theresem- 
blance  of  this  spec- 
tmm to  the  sun 
suggests  that  stars 
of  this  type  resem- 
ble the  snn  closely 
in  physical  constitu- 
tion and  condttion. 
AboDt  one  third  of 
tile  stars  observed 

hj  Seocbi  showed  this  spectmm.  The  third 
trpe  inclodee  Antarea,  a  Orionis  and  o  Heron- 
It^  i3  Pegasi,  Mira.  and  most  of  the  stars  shi- 
Diuff  with  B  rod  light.  The  spectra  show  bands 
ol  linoa;  accorilin^'  t'j  Secchi  there  are  shaded 


those  of  the  snn.  Abont  100  of  the  observed 
stars  belong  to  this  type.  The  fourth  typo 
differs  from  the  preceding  in  the  arrangement 
and  appearance  of  the  hands.  It  includes 
only  faint  stars,    A  few  stars,  as  y  Cossiopein, 
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>!  ArgAs,  ^  Lyne,  Ac.,  show  the  line*  of  hydro- 
gen briglit  instead  of  dark,  u  tbongh  snrronnd- 

ed  by  hydrogen  glowing  with  a  beat  more  in- 
tense than  that  of  the  central  orb  itself  around 
which  the  hydrogen  eiiets.  Secohi's  observa- 
tions  were  comparatively  roagh,  and  the  infer- 
ence that  particular  lines,  as  those  of  hydrogen 
for  example,  are  really  present  depended  in 
his  case  simply  on  the  zenersl  correspondence 
of  a  set  of  lines  with  tne  set  belonging  to  the 
element  But  liaggins  and  Miller,  in  England, 
showed,  by  the  direct  comparison  of  stellar 
with  terrestrial  spectra,  that  certain  elements 
exist  in  particniar  stars.  Thoa  they  found  in 
the  spectrum  of  Aldebaran  lines  correspond- 
ing with  those  of  hydrogen,  sodium,  magne- 
siam,  iron,  telliirium,  calcium,  bismuth,  anti- 
mony, and  mercury.  In  the  spectrum  of  Be- 
telganse  they  recognized  the  lines  of  sodinra, 
mi^nesium,  iron,  bismuth,  and  calciam,  but 
found  those  of  hydroffeo  wanting.  They  dis- 
covered that  (at  least  in  the  instances  exam- 
ined by  them)  the  colors  of  the  double  stars 
are  due  to  the  existence  of  stellar  atmospheres 
exercising  an  elective  absorption.  For  exam- 
ple, the  spectrum  of  the  orange  oom|)Onent  of 
the  well  known  double  star  Albiroo  shows  dark 
bands  In  the  blue  and  violet ;  while  the  speo- 
tmm  of  the  blue  component  showa  many  strong 
linea  in  the  orange  and  red. — The  nebula  show 


two  orders  of  spectra.  One  class,  including 
(he  olasters,  resolvable  and  suspected  resolva- 
ble nebulie,  besides  other  nebuln  which  proba- 
bly are  resolvable  into  stars  though  no  signs 
of  the  fact  can  be  detected  with  the  telescope, 
show  a  spectrum  resembling  the  stellar  spec- 
tram  in  general  characteristics,  though  nsually 
too  faint  to  be  assigned  to  any  given  order 
of  stellar  spectra.  The  other  class,  which  in- 
cludes all  the  irregolar  and  planetary  nebulM, 
besides  most  of  the  elliptic  irresolvable  nebulae, 
the  ring  nebula  in  Lyra,  the  domb-bell  nebu- 
la, and  others,  presents  the  remarkable  phe- 
nomenon of  a  spectrum  of  three  bright  fines 
(in  a  few  oases  four  lines  are  seen).  Fig.  G  is 
the  spectrum  of  the  nebnla  known  ns  II  4,3T4. 
This  is  a  small  bat  bright  object,  and  it  is  the 
nebula  to  which  Ilu^ns  in  18114  first  direct- 
ed his  telespectroBcope.  One  line  agrees  in 
position  with  a  hydrogen  line,  another  with  a 
nitrogen  line,  bnt  the  third  line  has  not  yet 
been  shown  to  coincide  with  a  line  of  any 
known  element. — Oomets  show  a  mixed  spec- 
tmm,  the  nucleus,  coma,  and  tsil  each  giving 
a  combination  (thoagh  in  varying  proporUons) 
of  a  discontinuous  or  band  spectrum,  and  a 
continuous  spectmm  due  probably  to  reflected 
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sunlight.    Tempel's  comet  (1B6B)  was  the  fin>t 
analyzed  with  the  apectroecopa,  by  Ha^^^ina 
in  England.    Winnecke's  (1868)  was  the  first 
to  which  careful  analysis  was  applied,  with 
the  curious  result  of  observing  that  the  bands 
agree  in  position  with  those  obtained  as  the 
spectrum  of  carbon,  by  passing  the  electric 
spiirk  through  olefiant  gas.    Iluggins  obtained 
the  same  result  (which  was  confirmed  by  Pro- 
fessors Harkness  and  Yonng  in  America)  from 
the  study  of  Encke'a  comet  in  18TS.     The 
first  large  and  long-tailed  comet  studied  with 
the  spectroscope  was  Coggia's  comet  of  1674. 
Hoggins  gives  the  following  account  of  the 
spectroscopic  analysis  of  this  comet:  "When 
the  slit  of  the  spectroscope  was  placed  across 
the  nucleus  and  coma,  there  was  seen  in  the 
instrument  a  broad  spectrum,  consisting  of  the 
same  three  bright  bands  exhibited  by  comet 
II.,  1868,  crossed  by  a  linear  continuous  spec- 
trum from  the  Ught  of  the  nncleos.    On  the 
continuons  spectrum  of  the  nucleus  I  was  not 
able  to  distinguish  with  certainty  any  dark 
lines  of  absorption,  or  any  bright  lines,  other 
than  the  three  bright  bands.     Besides  these 
spectra,  there  was  also  present  a  faint  broad 
continuons  apectram  between  and  beyond  the 
brisht  bands.     When  the  slit  was  moved  on 
to  different  ports  of  the  coma,  the  bright  bands 
and  the  taint  continuous  spectrum  were  found 
to  vary  in  relative  in- 
tensity.    When  the  slit 
was    brought   past    the 
nuolens  on  to  the  com- 
menoeroent  of  the  tail, 
the    gaaeons    spectrum 
became  rapidly  fainter, 
Ntioit  (S  *jm^  until,    at    a   short   dis- 

tance from  the  nnclens, 
the  conttnnons  spectrum  predominated  so 
strongly  that  the  middle  band  only,  which  is 
the  brightest,  could  be  detected  on  it." — The 
planets,  shining  by  reflected  light,  can  only  re- 
veal under  the  spectroscope  the  possible  pree- 
ence  of  absorptive  vapors  in  their  atmosphere. 
(See  Maics.) 

SPEHILGM  (Lat,  mirror),  a  term  commonly 
applied  to  concave  metallic  reflectors,  snch  aa 
are  used  in  reflecting  telescopes  for  concen- 
trating the  rays  of  light  from  distant  lumi- 
nous bodies,  and  presenting  the  image  of  these 
in  their  focus.  Their  perfection  consists  in 
large  sarface,  whereby  they  collect  the  great- 
est quantity  of  liRht;  in  the  highest  possi- 
ble polish,  whereby  it  is  reflected  with  least 
loss;  and  in  the  most  eiaot  parabolic  cnrva- 
tare,  rendering  the  image  distinct  and  precise. 
In  a  speculum  of  6  ft.  diameter,  a  variation 
even  at  its  edge  from  the  true  parabolic  curva- 
ture, so  minute  as  to  escape  detiection  with  any 
except  the  most  refined  means  of  measurement, 
may  render  the  whole  useless.  The  metallic 
alloy  bast  adapted  for  the  reqnirements  of 
^ecala  was  first  employed  for  this  purpose  by 
Sir  Isaac  Newton,  and  is  similar  to  tut  used 
by  the  ancient  Egyptians  for  mirrors.    It  con- 
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nsta  of  copper  and  tin,  to  which  Newton  added 
alitUe  arsenio,  and  aometitnes  silver  or  zinc; 
but  Lord  Bosae  found  that  the  two  metals  first 
named  are  better  witliont  the  addition  of  anj 
other.  The  volatile  metals  are  obi  ection  able. 
Silver  makes  the  alio;  too  Boftj  niokel,  thouffh 
itwhitenstheTetlow  alloy  of  copper,  makes  t£e 
gpe«iilnm  alloj  yellowish.  Rouse  was  particu- 
lar that  the  copper  and  tin  ahoald  be  oom- 
bioed  in  their  Momic  proportions  (4  atoms  of 
copper  =  12S -8,  to  1  of  tin  =60),  and  the  pur- 
est metals  should  be  selected;  for  the  smaller 
■pecnla  it  is  even  recommended  that  the  cop- 
per be  obtained  \>j  the  electrotype  process; 
this  is  hardly  practicable  for  the  large  ones. 
The  alloy  is  remarkable  for  its  extreme  brit- 
tleness  and  hardness.  Large  masses  of  It 
sometimes  break  from  a  slight  blow  or  sud- 
den change  of  temperatnre ;  and  it  is  so  bard 
that  it  oiumot  be  wronght  with  tools  of  steel. 
It  takes  a  most  brilliant  polish,  which  it  has 
been  known  to  retain  with  little  tarnish, 
tboDgh  exposed  to  the  air  for  more  than  16 
yeara.  A  large  specnlom,  however,  ought  al- 
waya  to  be  covered  when  not  in  use,  and  the 
air  abont  it  should  be  kept  dry  by  means  of  an 
open  box  of  quicklime.  Great  difBonlties  have 
be^i  encountered  in  preventing  the  lar^ 
specalsfrom  changing  their  form  by  their  own 
wdgbt,  and  those  of  6  ft.  diameter  are  made 
so  tniok,  to  give  them  the  necessary  stiffceM 
(though  sapported  when  finished  by  the  most 
ingenious  appliances),  that  they  are  among  the 
heaviest  of  bronze  castings;  end  the  prepara- 
tion of  the  ronghmass  is  among  the  most  diffl- 
cnlt  of  fonndery  operations.  Kosse's  sis-foot 
niecnkim  weighs  4  tons;  one  of  S  ft.  3}  in. 
thick,  weighs  18  cwt. ;  and  one  of  2  ft.,  &i  ewt. 
The  alloy  is  prepared  by  melting  the  metals 
separately,  and  pouring  the  tin  into  the  copper, 
stirring  rapidly,  and  then,  before  the  tin  oxi- 
dizes, casting  the  alloy  into  ingots.  It  is  test- 
ed when  cold  to  ascertain  its  brilliancy,  and 
more  tin  is  added  if  necessary.  The  best  mode 
of  preparing  the  moulds  has  been  arrived  at 
from  long  experimental  trials  in  the  casting  of 
the  smaUer  specnlo.  It  was  found  that  sand 
moulding  wonld  not  answer  for  the  surface  of 
the  d]sb»,  as  the  texture  of  the  alloy  near  the 
outside  was  rendered  somewhat  spongy  and 
crystalline ;  and  thongh  this  was  so  slight  as 
to  be  detected  only  by  the  microscope,  it  still 
Mriouslv  impaired  the  polished  sorfsce.  The 
face  of  the  disk  at  least  mnst  then  be  "  chilled," 
as  east  iron  is  chilled,  by  pouring  it  into  metal- 
lic monlds  to  Increaae  the  density  of  its  sur- 
face. Bnt  the  ordinary  temperature  of  the 
Atmosphere  was  found  to  be  too  low  for  the 
monlds  to  receive  this  alloy,  and  they  were 
conseqnently  heated  to  about  212°  to  prevent 
too  sudden  cooling  and  conseqaent  irregular 
contraction.  For  moderate-sized  specnla  cast- 
iron  moulds  were  nsed,  necessarily  open,  or 
the  costing  would  inevitably  fly  in  pieces. 
They  were  made  a  little  deeper  than  the  spec- 
olnin,  with  the  bottom  of  toe  same  convexity 
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with  this,  and  so  supported  thst  they  could 
be  instantly  filled  from  the  lowest  point,  and 
turned  into  a  horizontal  position  whtn  charged 
with  the  proper  weight  of  the  melal.  The  air 
and  any  foreign  substance  present  ore  thus 
carried  up  to  the  surface,  and  separated  from 
the  alloy.  But  this  was  not  sufficiently  per- 
fect for  the  largest  castings,  and  Lord  Rosse 
adopted  for  these  the  following  method.  An 
iron  frame  of  sufllcient  diameter  was  filled 
with  pieces  of  hoop  iron  set  on  edge  and  tight- 
ly wedged  together,  and  the  upper  surface  was 
turned  ofE  to  the  curvature  of  the  face  of  tlie 
speculum.  This  was  to  serve  for  the  bottom 
of  the  mould,  being  tig^t  enough  to  hold  the 
melted  metal,  wbile  it  allowed  the  escape  of 
the  gases  through  the  interstices  uniformly 
over  the  whole  face.  Upon  this  bottom  was 
laid  the  wooden  pattern,  made  twice  as  deep  Bi 
the  intended  speculnm,  and  with  on  allowance 
of  A  in  the  diameter  for  shrinkage.  The  sides 
of  the  mould  were  then  formed  by  ramming 
sand  around  the  pattern.  By  this  arrange- 
ment the  first  cooling  is  on  the  under  face, 
next  on  the  sides,  and  the  final  congealing  is  on 
the  top  or  hock,  where  the  contraction  and 
resulting  irregularities  will  be  concentrated  in 
the  least  important  part.  The  metal  while 
red-hot  is  removed  to  a  furnace  specially  pre- 
pared for  it,  the  bottom  having  the  ciirvatQr« 
of  the  disk  (unless  in  case  of  using  an  iron 
mould,  when  this  too  is  taken  along}.  By  fires 
already  kept  up  several  days,  the  inner  walls 
of  the  fnrnace  should  be  at  a  full  red  heal.  The 
vacant  spaces  around  the  casting  are  then  filled 
with  ignited  fuel,  and  every  aperture  is  care- 
fully luted.  A  large  speculum  should  thns  he 
left  to  cool  for  a  month  to  six  weeks;  and  tbe 
result  may  stiU  be  unsatisfactory  if  the  walls 
of  tbe  fnrnace  are  lees  than  2  ft  thick. — Tbe 
production  of  tbe  tme  parabolic  flgnre,  com- 
bined with  a  brilliant  polish,  is  attained  by 
grinding  succeeded  by  polishing,  llachines 
applicable  to  this  object  have  been  invented  by 
Bir  W.  and  Sir  J.  Uerschel,  Lord  Rosse,  Ur. 
Laseelt,  an  amateur  optician  and  astronomer, 
Mr.  Be  la  Bue,  Ur.  Grnbb  of  Dublin,  and 
otiiers,  which  are  too  complicated  to  be  par- 
ticularly described  in  this  place.  Tbe  object 
sought  for  is  to  restrict  tlie  operstion  of  tbe 
robbing  tools  to  the  production  of  tbe  particu- 
lar curvature  required,  and  insure  a  uniform 
action  upon  every  part  of  the  surface  of  tbe 
disk.  The  speculum,  placed  upon  a  slowly  re- 
volving platform,  presents  its  face  to  the  action 
of  the  rubber  above  it,  which  by  Lord  Bosse's 
arrangement  waa  cansed  to  vibrate  regularly 
in  one  and  the  other  direction,  while  at  the 
some  time  it  revolved  at  a  diflerent  rate  from 
that  of  the  speculum.  Ur.  Loesell  caused  the 
robber  to  revolve  in  small  circles,  while  the 
speculnm.  turning  on  its  axis,  which  was  net 
in  line  with  that  of  the  rubber,  presented  sur- 
ceasively  all  portiona  of  its  surface  to  this 
circling  action  of  the  robber,  thus  imitating 
the  movements  of  the  hands  by  which  the 
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bhihII  ip«ca1a  had  prevtoni];  been  mooesafallr 
polished.  The  prinoiplea  of  the  arrangament 
of  Mr.  Lasaell  were  so  mathemstically  exact, 
that,  aa  stated  h;  Mr.  Nosmyth,  "a  apeculatn 
having  a  decidedly  hyperbolic  figure  may  be 
correoted  and  brooght  to  a  perfect  parabola, 
or  to  a  spherical  carve,  or  the  same  may 
be  dona  in  the  reverse  order  at  pkasare." 
The  test  of  the  polishing  consists  in  obBerving 
through  an  eye  piece  the  reflection  of  the  dial 
of  a  watch  set  directly  over  the  specniam,  in 
the  case  of  Lord  Roaae's  operations  at  the 
height  of  90  ft.  The  sncoess  of  the  polishing 
was  dependent  on  the  state  ot  the  atmosphere 
aa  regu'ds  temperature  and  moisture,  both  of 
which  required  at  times  to  be  artidcially  regu- 
lated. The  tools  for  first  smoothing  the  face 
of  the  speculum  are  made  up  of  pieces  of  grit- 
atone,  cemented  together  ia  a  frame  and  dressed 
on  the  face  to  the  proper  degree  of  convexity. 
The  next  are  disks  of  cast  iron,  their  face  also 
of  the  exact  onrvatnre,  and  grooved  bv  two 
lines  of  furrows  a  quarter  of  an  inch  wide  and 
the  same  deep,  crossing  each  other  at  right 
angles.  These  are  fed  with  sharp  quartz  sand, 
and  afterward  with  emery  and  water.  When 
the  work  has  proceeded  to  the  use  of  very  fine 
emery  the  scratches  disappear,  and  the  rubber 
is  in  perfect  and  uniform  contact  with  the 
speoolum.  For  polishing,  the  oast-iron  rubber 
was  used  by  Lord  Bosse,  counterpoised  and 
provided  with  circular  grooves  in  addition  to 
the  rectilinear  oaea  Ita  face  was  ooated  with 
a  thin  layer  of  pitch,  with  another  upon  this 
of  rosin  and  flour,  which  serves  as  the  bed  for 
the  polishing  powder  or  rouge  to  imbed  itself. 
Mr,  Laasell's  polisher  was  of  pine  wood  in  two 
layers,  the  grain  crosung,  and  the  face  ooated 
with  pitch  above.  The  preparation  of  these 
polishers  involves  nice  operations,  which  may 
not  be  neglected  without  groat  risk  of  failure. 
The  largest  specula  when  polished  ought  never 
to  be  removed  from  their  supports;  for  bow- 
ever  carefully  lifted,  the  figure  would  be  almost 
certain  to  lose  its  accuracy  by  ohange  of  pres- 
sure in  the  mass.  Even  one  of  9  in.  diameter, 
vben  supported  by  the  pressure  of  springs 
against  tnree  stops  bearing  on  its  edges,  loses 
ita  defining  power.  Sir  John  Hersche!  laid 
the  specninm  apon  folds  of  woollen  cloth, 
paoking  others  closely  all  around  it,  filling  the 
■pace  between  its  edges  and  the  box  that  con- 
tained it ;  bat  this  is  not  sufficient  to  preserve 
the  form  of  the  specula  of  6  ft.  diameter  and 
U  many  inches  thick,  and  the  contrivances  for 
this  are  a  most  complioated  system  of  bearings, 
spring  and  levers. — Specula  exhibit  some  pe- 
coltaritiea  in  their  forms  and  applioations  to 
nse,  according  to  the  kind  of  renecting  tele- 
scope for  which  they  are  designed.  It  is  evi- 
dent that  aa  they  reflect  images  as  mirrors,  the 
observer  cannot  be  placed  directly  in  front,  and 
it  is  not  obvious  how  he  can  take  his  position 
at  the  opposite  ead  of  the  telescope,  as  in  using 
those  of  the  refractory  kind.  This  is  acoora- 
plithed  in  the  reflecting  telescope  of  Dr.  James 


Gregory,  known  as  the  Oregoriin  telesoopa, 
by  an  aperture  through  the  centre  of  the  spec- 
ulum, and  the  introduction  of  a  small  ooncava 
speculum  in  the  centre  of  the  great  tube,  fauog 
the  large  speculnm,  and  a  little  in  advance  of 
its  focns.  Back  of  the  great  speculnm  the  tnbe 
is  extended  of  reduced  diameter,  and  in  its 
extremity  is  a  magnifying  eye  piece,  by  which 
the  im^e  reflectad  from  the  small  specninm 
through  the  aperture  of  the  large  one  reacbee 
the  eye.  In  Sir  William  Hersohel's  great  tele- 
scope, with  its  4-ft.  speculum  and  40-ft.  focal 
leogth,  the  disk  was  entire,  and  the  image  was 
reflected  direct  to  an  eye  piece  at  the  month 
of  the  tube  and  near  one  dde  of  it,  so  as  not 
to  intercept  too  much  light.  This  was  effected 
by  a  slight  inclination  of  the  plana  of  the  spec- 
ulum. In  Sir  Isaac  Newton's  telescope  the 
disk  was  also  entire,  and  a  small  plMu  speo- 
nlum  reflected  the  cone  of  rays  sent  from  it, 
before  meeting  in  the  focus,  to  the  eye  piece 
placed  in  the  upper  side  of  the  tnbe.  Casse- 
grain's  telescope  differs  from  Gregory's  in 
the  small  reflector  being  convex  inst^  of 
concave. — Specula  have  recently  been  made 
of  polished  ulver  surface,  which  has  the  ad- 
vantage over  that  of  the  speculum  metal  of 
reflecting  91  per  cent,  of  the  incident  lighl^ 
instead  of  ST  per  cent.  The  silver,  after  the 
method  of  M.  L6on  Foucault,  is  laid  in  a  very 
thin  uniform  ooating  upon  a  speculum  of  glass, 
figured  and  polished  to  a  true  parabola.  This 
is  done  by  Drayton's  process  of  precipitating 
the  metal  from  the  solution  in  nitric  acid  by 
oil  of  cassia.  The  precipitated  silver  is  polished 
by  gentle  rubbing  witn  a  skin  lightly  tinged 
with  oxide  of  iron,  and  soon  acquires  a  very 
brilliant  lustre  without  material  change  of 
figure.  This,  however,  was  questioned  by  Mr. 
Grubb,  when  the  subject  was  under  consider- 
ation before  the  British  association  at  Dublin, 
who  asserted  from  his  own  experience  that  the 
removal  of  a  thickness  of  f^.i^^  or  u.l^^  of 
an  inch  might  seriously  impair  the  accuracy  ot 
the  deflning  power  of  the  speculum.  M.  Fou- 
cault had  preserved  the  silver  mirrors  for  eight 
months  without  their  being  injured  by  tarnish- 
ing ;  but  whenever  this  might  occur  they  were 
easily  polished  again,  and  the  silver  itself  could 
be  at  any  time  renewed.  Mr.  Browning  o( 
London  has  carried  to  a  high  degree  of  petf  eo- 
tion  the  construction  of  silvered-glass  refleo- 
tors ;  and  the  experience  of  those  acquainted 
with  inatroments  conatructed  on  his  plan  ia 
strongly  in  favor  of  the  method.  In  America 
the  reflecting  telescope  has  sot  hitherto  met 
with  much  favor ;  toough  the  success  wiUi 
which  Dr.  II,  Draper  of  New  York  has  con- 
structed large  reflecting  telescopes,  and  em- 
ployed them  even  in  the  delicate  work  of  lunar 
photography,  promises  before  long  to  enlist 
American  ingenuity  in  the  improvement  of  a 
class  of  telescopes  which  must  probably  always 
have  the  preference  over  refractors  for  obser- 
vations requiring  very  great  space-penetrating 
power. — The  subject  of  the  speculum,  in  its 
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mathematical  and  meohanical  details,  is  treated 
in  Tarioos  memoirs  in  the  EDgllsh  Mdeatifio 
jonmBls,  from  the  time  of  Newton's  paper  in 
the  "  Flulosophical  Transactiana  "  of  167S  to 
the  present  daj.  Lord  Rosse's  papers  are  con- 
tained in  the  "Edinborgh  Journal,"  vol.  ix., 
1838,  and  yol.  ii.  (new  series),  1B29,  and  in  the 
"  Philosophioal  Transactiona,"  1840  and  IBSO. 
The  mechanical  details  are  fully  described  in 
HoItzapfFel's  "Mechanical  Uanipnlations."  For 
Lassell's  process,  see  "  Transactions  of  the 
Boyal  Aatonomical  Society,"  1849. 

fiPEKE,  Jakn  Haaitag,  an  English  traveller, 
born  in  Somersetshire,  Ida;  4,  1827,  died  near 
Bath,  Sept.  IG,  1864.  lie  served  as  a  cap- 
'  1  the  British  arm j  in  the  Ponjaub  onder 


1S64  he  set  ont  with  Burton  for  the  Somauli 
country,  where  they  were  attacked  and  Bpeke 
was  wounded.  He  next  enlisted  in  tbe  Turk- 
ish army  in  the  Crimea  shortly  before  the 
close  of  the  war.  Ue  guned  a  wide  oelebrity 
by  his  joint  expedition  with  Burton  <I8S6) 
to  Africa,  and  the  discovery  of  Lake  Tangan- 
yika. (See  BnitTON,  Richard  Fbinoib.)  On 
July  80,  IS58,  he  discovered  alone  the  Victo- 
ria N'yanza  lake,  and  in  1862  he  explored  its 
western  and  northern  margin  toeetlier  with 
Capt  J.  A.  Qrant.  (See  Nile,  and  N'takea.) 
Capt.  Speke  was  killed  by  the  accidental  dis- 
charge of  a  gun  while  huntJog.  His  principal 
work  is  his  "Journal  of  the  Discovery  of  the 
Source  of  the  Nile"  (3  vols.,  London,  1863). 

flPELIUK,  Sir  HouTi  an  English  anlJ<jnary, 
born  at  Congham,  near  Lynn,  Norfolkshire,  in 
1562,  died  in  London  in  1641.  Ha  was  edu- 
cated at  Cambridge,  and.  devoted  himself  to 
historical  and  antiquarian  studies.  Ue  served 
as  sheriff  of  hu  county,  and  was  knighted  by 
James  I.  and  appointed  commiasioner  to  deter- 
mine dispated  claims  to  lands  and  manors  in 
Ireland.  In  1612  he  settled  in  London.  He 
wrote  Ghforiam  Arehaiologvmm  (A  to  L, 
1636;  completed  from  his  mannscripts,  1664; 
bested.,  1687);  Condlia,  Dtcreta,  Leget,  Con- 
ttUutioiiea,  in  S»  Eeeletiattiea  Orbit  Britan- 
nia (2  vols.,  ieS9-'64) ;  and  Villare  Angliea- 
Btini(1636).  Ih^Bdimiia^almannianaifcA., 
Oxford,  1098)  is  a  collection  of  his  papers  re- 
tstiogtothe  laws  and  antiquities  of  England. 
~i,  an  English  author,  bom  at 


Byfleet,  Surrey,  Aug.  30,  1768. 
educated  at  Oxford,  entered  holy  orders,  and 
was  elected  professor  of  poetrv.  He  pub- 
lished in  1736  "An  Essay  on  Pope's  Odys- 
sey," and  made  a  tour  through  France  and 
Italy  in  17SO-'88.  In  1T81  he  published  a 
biography  of  Stephen  Duck,  afterward  prefixed 
to  an  edition  of  Dnck's  poems,  and  in  17S6 
reproduced  with  a  preface  at  Pope's  reqaest 
Ssuckville's  tragedy  of  "Gorbodnc."  In  1742 
be  was  presented  by  his  college  to  the  rectory 
of  Great  Horwood,  and  appointed  professor 
of  modem  history  at  Oxford.    His  most  In- 


teresting prodnctioDi  Is  "  Anecdotes,  Observa- 
tions, and  Cbaraeters  of  Books  and  Hen,"  col- 
lected from  the  conversation  of  Pope  and  oth- 
ers, and  valuable  with  reference  to  the  literary 
history  of  his  time.  It  was  published,  with 
notes  and  a  biography,  by  8.  W.  Singer  (Lon- 
don, 1820;  new  ed.,  1»6B). 

S^QB,  VUtaM,  an  English  entomologist, 
bom  in  178S,  died  in  London,  Jan.  6,  1660. 
In  180S,  while  engsged  in  business  at  Hull, 
he  presented  a  few  specimens  of  insects  to  the 
Rev.  William  Kirby,  with  whom  he  afterward 
wrote  "  Introduction  to  Entomology,  or  Ele- 
ments of  the  Natural  History  of  Insects"  (4 
vols.,  1816-'36;  7th  ed.,  1  vol.,  1868).  It 
consists  of  61  letters,  of  which  9  were  written 
by  Mr.  Spence,  20  by  Mr.  Kirby,  and  28  by 
them  conjointly.  He  was  for  a  time  a  member 
of  parliament.  He  removed  in  1826  to  the 
continent,  and  visited  tbe  principal  Eoropean 
capitals  during  the  next  eight  years,  returned 
to  England  and  settled  in  London. 

8PGHCEI>  !•  A  N.  county  of  Kentucky,  in- 
tersected by  Bait  river;  area,  280  sq.  m.;  pop. 
io  1870,  6,666,  of  whom  1,479  were  colored. 
The  surface  is  hilly  and  the  soil  fertile.  The 
chief  productions  in  1870  were  106,811  bushels 
of  wheat,  16,470  of  rye,  486,876  of  Indian  corn, 
86,886  of  oats,  1,863  tons  of  hay,  6,600  lbs.  of 
tobacco,  16,886  of  wool,  119,748  of  butter,  and 
8,488gallonsof  sorghummolasses.  Therewere 
8,018  horses,  588  mules  and  oases,  1,986  milch 
cows,  8,362  other  cattle,  4,6S0  sheep,  and  17,724 
swine ;  0  flour  mills,  and  4  distilleries.  Cspi- 
Ul,  Tayloraville.  IL  A  8.  W.  county  of  Indi- 
ana, bordering  on  the  Ohio  river,  bonnded  E, 
by  Anderson's  creek  and  W.  by  Little  Pigeon 
creek;  area,  890  sq.  m. ;  pon.  in  1870,  17,998. 
The  surface  is  hilly  in  the  W.  part  and  level  in 
the  B.,  and  the  soil  is  fertile.  Bituminons  coal 
is  abundant.  The  chief  productions  in  1870 
were  128,668  bushels  of  wheat.  e82,ST4  of  In- 
dian corn,  98,610  of  oats,  79,597  of  potatoes, 
7,878  tons  of  hay,  8,019,970  lbs.  of  tobacco, 
21,416  of  wool,  and  49,006  gallons  of  sorghum 
molssses.  There  were  4,893  horses,  688  mules 
and  asses,  8,711  milch  cows,  6,720  other  cattle, 
14,064  sheep,  and  28,606  swine;  6  manufac- 
tories of  carriages  and  wagons,  6  of  fnmitare, 
3  of  tobacco  and  snufi,  10  flour  mills,  6  saw 
mills,  and  8  planing  mills.    Capital,  Rockport, 

VENCEK.  I.  lBikr<M(:,anAmericanjnrist,bon) 
at  Salisbury,  Conn.,  Dec.  13, 1766,  died  at  Ly- 
ons, N.  Y.,  March  13,  1848.  Ho  graduated  at 
Harvard  college  in  1768,  studied  law,  and  com- 
menced practice  in  Hudson,  N.  Y.  In  179S  he 
represented  Colombia  co.  in  the  state  legisla- 
ture ;  in  1796  and  for  seven  consecutive  years 
he  was  a  state  senator;  in  1809  he  was  ap- 
pointed attorney  general,  in  1804  made  a  jus- 
tice of  the  supreme  court,  and  in  161B  chief 
justioe.  He  was  a  member  of  tbe  constitn- 
tional  convention  of  1881,  and  was  the  author 
of  the  law  abolishing  the  pniushment  of  death 
in  all  cases  except  treason  and  murder.  He 
rengned  the  office  of  chief  justice  in  1888,  and 
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rammed  practice  at  Albany,  Ha  was  for  some 
jears  mayor  of  that  oitj,  and  also  represented 
the  Albany  district  in  congress.  In  1830  he 
retired  to  Lyons.  U,  Mho  GulcU,  an  Ameri' 
can  jurist,  soa  of  the  preceding,  born  ia  Hud- 
son, N.  Y.,  Jan.  8,  1T88,  died  in  Albany,  May 
18,  1856.  He  graduated  at  Union  college  in 
180B,  and  in  180T  became  private  secretary  of 
Gov.  Tompkins.  He  was  admitted  to  the  bar 
in  Ganandaigna  in  1809,  was  master  in  chan- 
cery and  district  attorney,  a  member  of  -con- 
gress 181T-'19,  and  several  times  of  the  state 
assembly  and  senate.  In  I8S7  lie  was  appoint- 
ed one  of  the  revisers  of  the  statntes  of  the 
state,  and  in  1839  secretary  of  the  state  of  New 
York.  President  Tyler  in  1811  appointed  him 
secretary  of  war,  and  in  1843  transferred  bim 
to  the  treasury  department.  He  resigned  in 
1844,  from  opposition  to  the  annexation  of 
Texas.  lie  served  on  many  state  commissions, 
add  aided  in  the  organization  of  the  asylum 
for  idiots  and  the  improvement  of  the  common 
sohool  system.  He  edited  De  TocqneviUe's 
"  Democracy  in  America,"  with  an  original 
preface  and  notes  (New  York,  1838). 

8POC£B.  I.  GMrgs  Jiha,  second  Earl  Spen- 
cer, an  Eng-lish  bibliophile,  born  Sept.  1, 
1759,  died  Nov.  10,  183t.  Under  the  courtesy 
title  of  Viscount  Althorp,  he  was  first  lord  of 
the  admiralty  from  1T94  to  1801,  and  snbse- 

?nently  home  secretary.  On  the  death  of  his 
sther  in  1821  he  took  his  seat  in  the  honse  of 
lords.  He  possessed  one  of  the  lai^est  and 
most  remarkable  private  libraries  in  Earope, 
the  naclens  of  which  he  acquired  in  1789  from 
the  Hungarian  baron  Rsviciky.  See  Dibdin's 
Bibliotkeea  Speneeriana  (4  vols.  8vu,  1814- 
'IB),  and  j^da  Althorpiana  (2  vols.,  1822). 
IL  it/a.  Gkailts,  third  Earl  Spencer,  an  English 
statesman,  son  of  the  preceding,  bom  May  30, 
1782,  died  at  Wiseton  hall,  Nottinghamshire, 
Oct.  1,  1845.  He  served  in  the  bouse  of  com- 
mons as  Viscount  Althorp,  during  the  whig 
administration  of  1806~'7  was  junior  lord  of 
the  treasury,  and  afterward  a  leader  of  the 
whig  opposition  until  the  return  of  the  whigs 
to  power  in  1630.  when  he  was  appointed  chon- 
oellor  of  the  exchequer,  and  became  ministe- 
rial leader  in  the  honse  of  commons,  through 
which  he  was  instrumental  in  carrying  the  re- 
form bill  and  the  poor-law  amendment  bill. 
He  resigned  with  his  colleagnes  in  November, 
1834.  About  the  same  time  he  susceeded  his 
father  as  Earl  Spencer,  and  devoted  himself  to 
farming.  He  was  the  first  president  of  the 
royal  agricultural  society. 

BPOCEa,  GtKft  (Father  Ignatius  of  St.  Paul), 
an  English  clergyman,  yonngeet  son  of  John 
George,  second  Earl  Spencer,  born  in  Lon- 
don, Dec.  21,  179B,  died  at  Oarstairs.  Scotland, 
Oct.  1,  1864.  He  gradnated  at  Cambridge  in 
1819,  took  orders,  and  became  rector  of  the 
family  living  of  Brington  in  182B.  He  joined 
the  Roman  Catholic  church  at  Leicester  in 
1830,  was  ordained  priest  in  1832,  and  took 
charge  of  the  miasione  of  West  Bromwieh  and 


Budley.  Inl8S9  he  was  appointed  to  anofiice 
in  Oscott  college,  became  soon  afterward  its 
rector,  entered  the  order  of  PHaaioniats  in  1846, 
and  contributed  very  mnch  toward  the  exten- 
sion of  his  order  in  Great  Britain  and  Ireland, 
filling  high  offices  therein  till  his  death.  He 
was  chiefly  distingritehed  for  his  extraordi- 
nary zeal  in  ministering  to  the  apirituoL  wonts 
of  the  laboring  population,  and  for  his  efforts 
in  establishing  an  association  of  prayers  for 
the  return  of  England  to  commniiion  with  the 
clinrch  of  Borne.  For  this  purpose,  from  1888 
till  I8CT,  he  repeatedly  visited  Ireland  and  the 
Roman  Catholic  countries  on  the  continent, 
preaching  and  lecturing  everywhere  on  this 
subject.  Rewrote  "Aoconnt  of  my  Conver- 
sion" (1831),  an  autobiography  and  journal  em- 
bodied by  Father  Pius  in  his  "Life  of  Father 
Ignatius  of  8t.  Paul,  Possionist"  [Dublin  and 
London,  1869),  and  a  "  Life  of  St.  Paul  of  the 
Cross"  (London,  1875). 

aPEHCO,  Hertot,  an  Engliah  philosopher, 
bom  in  Derby,  April  27, 1820.  His  father  was 
a  teacher.  Herbert  was  fond  of  keeping  in- 
sects and  watching  their  transformations,  and 
for  years  the  finding  and  rearing  o{  caterpil- 
lars,  the  catching  ana  preserving  of  winged  in- 
sects and  making  drawings  of  them,  were  his 
regular  occupations.  He  also  assisted  his  father 
in  philosophical  experiments.  At  the  age  ot 
13  he  was  sent  to  study  with  his  uncle,  the 
Rev.  Thomas  Spencer,  rector  of  the  parish  of 
Hinton.  Here  ne  remained  three  years,  and 
made  special  progress  in  mathematics.  Re- 
turning home,  he  studied  perspective  with  his 
father,  on  the  principle  of  independent  dis- 
covery, the  suocesstve  problems  oeing  put  in 
such  order  that  he  was  enabled  to  find  out  the 
solutions  himself.  This  was  a  favorite  mode 
of  teaching  with  his  father,  who  is  the  author 
of  a  valuable  little  work  entitled  "Invention- 
al  Geometry,"  on  tliis  plan.  At  16  Herbert 
devised  a  new  and  infrenious  theorem  in  de- 
aoriptive  geometry,  which  was  published  with 
the  demonstration  in  the  "Civil  Engineers' 
and  Architects'  Journal."  At  17  he  accepted 
an  engagement  under  Charles  (afterward  Sir 
Oharlee)  Fox  as  a  civil  engineer,  and  ttegan 
work  on  the  Loudon  and  Birmingham  railway. 
In  1641  he  declined  a  further  appointment, 
returned  borne,  and  spent  two  years  in  mathe- 
matical and  miscellaneous  Htndioi.  He  made  a 
botanical  press  and  a  herbarium,  and  practised 
drawing  and  modelling.  All  the  time  he  had 
in  progress  some  achemo  of  invention,  improve- 
ments  in  watchmaking,  machinery  for  the  man- 
ufacture of  type  by  compression  of  the  metal 
instead  of  casting,  anew  form  of  printing  preu, 
and  the  application  of  electrotype  to  engraving, 
afterward  known  as  the  glyptograph.  In  the 
spring  of  1843  he  went  to  London  in  quest  of 
literary  occupation,  but  did  not  succeed,  and 
resumed  engineering.  His  earliest  literary  con- 
tributions were  made  to  the  "Civil  Engineers' 
and  Architects'  Journal,"  the  "Philosophical 
Uagamne,"  the  "  Zoist,"  and  the  "  Noacon- 
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fonDisL"  In  the  last  named  joamal,  in  1842, 
be  began  the  pablication  of  a  series  of  papers 
on  tUe  "  Proper  Sphere  of  Govtuiutient,"  which 
were  issued  in  a  pamphlet  in  1843.  From 
1848  to  18Sa  he  was  a  regiUar  writer  for  the 
"fioonomist,"  and  sabsequentl;  contributed  to 
Tuions  reviewa  alaborate  papers  which  were 

Krraded  with  the  idea,  since  more  distinctly 
(eloped,  known  tm  the  doctrine  of  evolution. 
He  soon  beoame  a  firm  believer  that  all  organ- 
ised beings  have  ari^n  by  development  In 
1854  he  first  conceived  of  evolntion  as  a  uni- 
versal process,  and  later  he  came  to  the  con- 
danon  that  it  most  become  the  basis  of  snj 
Bystem  of  pbilosopbj  which  represents  and 
conforms  to  the  general  method  of  nature.  In 
ISSO  he  pablished  a  prospectus  of  snch  a  sys- 
tem, and  immediately  entered  npon  its  execu- 
tion. He  had  already  collected  hia  eways  npon 
the  aoientifio  aspects  of  social  qnesdons,  and 
had  published  various  volmnea  leading  np  to 
his  system.  Host  of  these  were  revised  and 
enlaned  in  snbseqnent  editions  to  present  more 
fnlly  his  new  philosophy.  The  fonrth  division 
«f  bis  system,  devoted  to  sociology,  deals  with 
the  science  of  human  society  from  the  point  of 
view  of  evolution  expounded  and  applied  to 
the  general  phenomena  of  life  and  mind  in  bis 
earlier  volnmes.  In  furtherance  of  this  depart- 
ment of  his  work,  he  has  for  several  years  em- 
ployed the  aid  of  three  assistants  in  collecting 
and  clasnfying  facts  pertaining  to  all  types  of 
society,  savage  tribes,  decayed  races,  and  ex- 
isting civilizations,  which,  under  the  title  of 
'■DMcriptive  Sociology,"  are  intended  to  form 
a  series  of  folio  volumes,  of  which  three  have 
been  published  (187fl).  The  following  is  a  com- 
plete list  of  bis  publioations;  "Social  Statics, 
or  the  Conditions  essential  to  Ham  an  Happi- 
ness specified,  and  the  first  of  them  developed  " 
(London,  18S0;  New  York,  186fi);  "Princi- 
ples of  Psychology  "  (Loudon,  3646 ;  revised 
ed.,  2  vols.,  London  and  New  York,  1ST0-'T2] ; 
"  Railway  Horals  and  Sailw^  Policy  "  (Lon- 
don, 18S5);  "Esaays,  Scientifio,  Political,  and 
Speenlative"  (London,  1657;  Zd  series,  1668  ; 
Ainerioan  ed.,  "  Illustrations  of  UniversBl  Pro- 
n^sa,"  New  York,  18S4);  "Essays,  Uortd, 
Political,  and  .Esthetic "  (New  York,  1866  ; 
new  and  enlai^ed  ed.,  1874) ;  "  EduoatioD,  In- 
tellactual.  Moral,  and  Physical"  (London  and 
New  York,  1 860) ;  "  First  Principles  of  a  Sys- 
tem of  Philosophy"  (London,  I86S;  New 
York,  1864);  "OlassiflcatioD  of  the  Sciences," 
to  which  is  added  "Reasons  for  dissenting  from 
the  Philosophy  of  M,  Comte"  (London,  1894; 


taneons  Generation,  and  the  Hypothesis  of 
PhymologicalDnil«"(Sew  York,  1870);  "Re- 
oent  DisoassioDS  in  Science,  Philosophy,  and 
Morals,"  collected  from  English  reviews  (New 
York,  1871 ;  3d  ed.,  with  six  additional  articles, 
1873);  "  The  Study  of  Sociology  "  (London  and 
New  York,  1873);  "Descriptive  Sociology: 
FacU  Claswfied  and  Arranged "  (3  vols.  foL, 
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London  and  New  York,  1873-'4);  and  "The 
Principles  of  Sociology,"  a  quarterly  serial 
(London  and  New  York,  1BT4  et  teg.).  In  the 
system  of  philoxophy  series,  apart  from  their 
publication  as  separate  volumes,  "First  Prin- 
ciples," "  Principles  of  Biology,"  and  "  Prin- 
ciples of  Psychology  "  have  been  issued  in  Lon- 
don serially  in  34  numbers;  so  that  the  so- 
ciolo^cal  division  begins  with  No.  SS  under 
the  title  "The  Principles  of  Sociology."  Nos. 
85~S8  were  published  in  London  and  New 
York  in  ia74r-'6,  and  the  whole  work  is  ex- 
pected to  consist  of  16  or  18  parts. 

SesSCa,  Ickabsd  Saltk,  an  American  clergy- 
man, bom  at  Enpert,  VL,  Feb.  28,  1708,  died 
in  Brooklyn,  N.  Y.,  Nov.  SS,  1864.  He  grad- 
uated at  Union  college  in  1622,  and  was  prin- 
cipal of  the  grammar  school  in  Schenectady 
till  1626,  and  afterward  till  1828  of  an  academy 
in  CauandBigna,  N.  Y.  He  was  licensed  to 
preach  by  tlie  presbytery  of  Geneva  in  1826, 
and  in  1838  was  settled  as  colleague  pastor  of 
the  Congregational  church  in  Northampton, 
Mass.  From  1882  till  his  death  he  was  pastor 
of  the  second  PresbyteriBn  church  in  Brook- 
lyn; and  from  I88S  to  1840  extraordinary  pro- 
fessor of  Biblical  history  in  Union  theological 
seminary.  New  York,  of  which  he  was  one  of 
the  founders.  His  best  known  publication  is 
his  "  Pastor's  Sketches  "  (two  series.  New  York, 
l&60-'68),  which  has  passed  through  many  edi- 
tions, and  been  translated  into  French.  Since 
bis  death  there  have  been  published  from  his 
manuscripts  "Sermons,"  with  a  memoir  by  J. 
M.  Sherwood  (8  vols.,  New  York,  18C6) ;  "  Sa- 
cramental Discourses"  (18G1);  and  "Evidences 
of  Divine  Revelation"  (Boston,  1866). 

SPESUil,  Jeae  1m«,  an  American  cler^- 
man,  bom  at  Hyde  Park,  Dutchess  co.,  N.  ¥., 
June  17,  1816.  Ue  graduated  at  Columbia 
college  in  1887  (from  which  he  received  the 
degree  of  S.  T.  D.  in  1 8G2),  studied  theology  in 
the  general  seminary  of  the  Episcopal  church, 
became  rector  of  St.  James's  churdi,  Goshen, 
N,  Y.,  in  18*0,  and  afterward  engaged  in  teach- 
ing, and  travelled  in  Europe  and  Uie  East.  In 
1849  be  was  appointed  professor  of  Latin  and 
oriental  languages  in  Burlington  college,  N.  J., 
and  from  1861  to  1867  was  editor  and  secre- 
tary of  the  Episcopal  Snndey  school  union  and 
church  book  society.  In  18eS-'6  he  was  rector 
ot  SL  Paul's  chnrch,  Flatbush,  L.  I.,  and  in 
1869  became  professor  of  Greek  in  the  college 
of  the  city  of  New  York.  He  has  published 
"Discourses"  (1848);  "The  New  Testament 
in  Greek,  with  Notes  on  the  Historical  Books  " 
(1847);  "Cfesar's  Commentaries,"  with  notes, 
lexicon,  &o.  (1848) ;  "  Egypt  and  the  Holy 
Land  "  (1849) ;  "  History  of  the  United  States  " 
(■4  vols.  8vo,  1866-'69);  "Greek  Praxis" 
(1870);  "The  Young  Ruler  and  other  Dis- 
courses" (18TI);  and  "A  Course  of  English 
Reading"  (1673).  He  has  also  edited  Arch- 
bishop Trench's  poems  (1866),  and  Xenophon's 
Anabasis  from  the  manuscripts  of  Prof.  A. 
Crosby  (1876). 
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flPEKB,  raOpp  Jikib,  B  Gennau  theologian, 
born  at  Rappoltaweiler,  Alsace,  in  JannBry, 
1S35,  di«d  in  Berlin,  Feb.  S,  1703.  He  studied 
At  Straebnrg,  wilj  leotnred  on  pbilosoph;  and 
bistorj,  end  was  tator  to  seTerBl  of  tbe  prinooB 
palatiQe.  After  attending  Swiss  and  French 
□nireraities,  be  began  in  1663  to  preaoh  at 
Strasburg.  la  1861  be  tbs  made  doctor  of 
theology,  and  in  1666  chief  of  the  clergy  at 
Frankfort.  Wbile  tbe  orthodox  Lntherans 
based  their  theology  on  the  Bible  as  explained 
by  the  Bymbolical  books,  he  bBsed  it  on  the 
Bible  as  confirmed  and  eipluned  by  personal 
experienc«a.  He  Institoted  at  Frankfort  claasea 
for  catechizing  the  young,  and  his  prayer  meet- 
ings (eolUgia  pUtatU)  and  conventiolee  (teeU- 
Hola  in  ecclsiia)  created  a  popular  and  strictly 
Biblieal  theology.  Prom  bis  collegia  sprang 
tbe  leot  of  the  pietists,  so  called  at  first  in  de- 
rision, bat  finally  the  name  was  accepted  by 
themselTea.  In  1086  ha  removed  to  Dresden, 
where  he  was  appointed  chief  court  preacher 
and  a  member  of  tbe  consistory.  His  riews 
were  vioiently  apposed  by  the  Saxon  clergy, 
especially  after  the  fonndation  of  the  new  ani- 
yersity  at  Uolle,  the  professorships  in  which 
were  flUed  by  his  disciples,  and  which  become 
at  once  the  central  point  of  the  pietistio  doc- 
trines. The  faonlty  of  Wittenberg  designated 
in  his  writings  abont  800  false  doctrines,  al- 
thoagh  he  fully  adhered  to  the  cnnfession  of 
Aiizsburg.  He  defended  himself  with  ability 
BQdBacaess;  but  in  16B1  he  gladly  accepted  an 
invitation  from  the  elector  Frederick  of  Bran- 
denburg  to  reside  at  Berlin,  as  provost,  inspec- 
tor of  tbe  charch  of  St.  Niobolaa,  and  assessor 
of  tbe  consistory.  He  wrote  Pia  Dattdsria 
(1S7G;  new  ed.  hy  Feldner,  Dresden,  1846), 
and  other  theological  as  well  as  genaologioal 
works. — See  Hossbach,  Pkilipp  Jaieb  Spener 
vnd  itiM  Zeit  (2  vols.,  lierlin,  1629 ;  Sd  ed.  by 
Sohweder,  1861),  and  Thilo,  Spiner  alt  EaU- 
ehet  (Stuttgart,  1841). 

BPE.X9Eat,  Btend,  sn  English  poet,  bom  in 
East  Smithfield,  London,  probably  in  1SG3, 
died  in  King  street,  Westminster,  Jan,  18,  1599. 
la  one  of  his  poems  he  allndes  to  his  connec- 
tion with  "  an  house  of  ancient  fame,"  and  it 
is  maintained  by  Mr.  Craik  that  he  belonged  to 
the  Spencers  of  llurstwood,  Lancashire.  He 
was  entered  a  sizar  of  Pembroke  ball,  Oom- 
bridge,  in  1SS9,  and  took  the  denrea  of  bache- 
lor in  1ST3  and  of  master  in  1B76.  He  there 
formed  a  life-long  intimacy  with  Qabriel  Har- 
vey, the  poet  and  astrologer.  On  leaving  the 
university  be  visited  the  north  of  Engiand, 
where  he  wrote  his  "  Shephearde'e  Calendar." 
Induced  by  Harvey  to  go  to  London,  he  was 
introdnoed  to  Sir  Philip  Sidney,  who  invited 
him  to  become  his  guest,  and  to  whom,  in 
rotnrn  for  his  hospitality,  he  dedicated  his 
"  Shephearde's  Oalendar  "  (1579).  F„»r  the 
next  ten  years  little  is  known  concerning 
Spenser.  He  corresponded  with  Harvey  on 
the  innovation  of  buusbing  rhymes  and  intro- 
ducing the  Latio  prosody  into  Eoglish  Terse. 
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Reoommended  by  Sidney  to  his  nncle,  the 
powerful  earl  of  Leicestor,  he  was  occauon- 
sUy  employed  in  small  missons,  and  in  16S0 
was  sent  to  Ireland  as  secretary  to  Lord  Grey 
do  Wilton,  who  was  appointed  lord  deputy  of 
that  conntry.  Tha  "  Foure  Eptatlea,"  on  sa- 
tiric poetry  and  on  an  earthquake  in  London, 
which  passed  between  Spenser  and  Harvey, 
and  which  induced  a  controversy  between  tbe 
latter  and  Nash,  were  published  the  same  year. 
He  retnmed  in  1682,  and  in  1586  obtained  a 
grant  of  8.038  acres  of  tbe  forfeited  lands  of 
the  earl  of  Desmond,  in  tha  county  of  Cork, 
on  condition  that  he  shonld  reside  on  bis  es- 
tate; and  be  therefore  took  np  his  abode  in 
Kilcolman  castle,  near  Doneraile,  where  he 
composed  most  of  the  "Faerie  Queen,"  npon 
which  he  had  been  engaged  several  years. 
After  the  death  of  Sidney,  he  wrote  tha  pas- 
toral elegy  of  "Astrophel"  to  his  memory. 
Baleigb  now  became  his  prindpal  patron  and 
friend,  and  in  1689  persuaded  bim  to  return  to 
London  to  arrange  for  the  publication  of  hi* 
poem.  The  tlrst  three  books  appeared  in  1690, 
dedicated  to  Queen  Elizabeth,  with  a  letter  to 
Raleigh  explaining  the  work  as  "  a  continned 
allegory  or  dark  conceit."  He  was  presented 
to  the  queen,  from  whom  he  received  a  pen- 
sion of  £60,  retnmed  to  Ireland,  and  pablished 
"Oolin  Clout's  come  Home  again"  (1591);  a 
coUeotioo  of  minor  poems  entitled  "  Com- 
plaints" (1S91);  a  senes  of  "Amoretti"  and 
the  "Epithalamlum"  (1505),  relating  to  bis 
courtship  and  marriage ;  tour  "Hymns"  (169S), 
the  two  on  love  and  duty,  pervaded  by  a  Pla- 
tonic doctrine,  bring  among  his  most  exquisite 
productions;  and  the  fourth,  fifth,  and  sixtii 
hooks  of  the  *'  Faerie  Qneen  "  (1596).  He  was 
married  in  1S94,  but  it  is  not  certain  whether 
the  lady  was  the  "  Elizabeth  "  of  his  sonnets, 
nor  whether  it  was  a  first  or  second  mar- 
riage. In  IG96  he  presented  to  the  queen  hia 
"View  of  the  State  of  Ireland,"  a  treatise  in 
the  form  of  a  dialogne,  not  published  till  1693. 
He  was  a  oonspicnons  object  for  the  enmity 
of  the  Irish  on  the  outbreak  of  Tyrone's  re- 
bellion, since  he  was  clerk  of  the  council  of 
Mnnster,  and  hod  been  nominated  sheriff  of 
Cork.  When  the  inenwnts  rose  in  Unnit^ 
in  1698,  they  attacked  Eilcolmon,  and  the 
poet  fled  with  his  wife.  The  castle  was  plnn- 
dered  and  burned,  and  an  infant  child,  which 
had  been  left  behind,  perished  in  the  flameei 
Spenser  died  at  an  inn  a  few  months  after 
his  arrival  in  London,  it  is  said  for  want  of 
bread ;  but  there  are  circumstances  which 
make  this  account  doubtful.  He  was  bnried 
at  the  expense  of  the  earl  of  Essex,  and  at 
his  own  request  near  the  remains  of  Chaocer, 
in  Westminster  abbey.  A  monnment  erected 
to  him  after  80  years  by  Anne,  countess  of 
Dorset,  was  restored  in  1778  by  ibo  fellows  of 
Pembroke  hall. — His  chief  poem,  the  "Fserie 
Queen,"  is  unfinished.  The  Spenserian  stanza, 
in  which  it  is  written,  is  a  modification  of  tbe 
Italian  ottato  rima,  with  the  addition  of  l^e 
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Alexandrine  line,  and  the  diction  wa*  purpose- 
Ij  studded  with  forms  and  phraecB  which  had 
become  antiquated.  Yet  Spenser  is  Bcaroeif 
Borpassed  as  a  master  of  musical  langaage. 
The  leading  story  is  an  alle^ry,  founded  on 
the  traditional  hiatorj  of  Pnooe  Arthur,  who 
was  taken  as  the  ideal  of  a  noble  person.  Glo- 
riana,  the  qneen  o(  Faerie,  who  gave  name  to 
the  poem,  le  on  emblem  of  virtoons  renown. 
All  the  personages  are  Bjiubolioal  and  all  the 
incidents  siji^iflcant  of  moral  truths.  The  sab- 
jeot  of  each  book  is  a  moral  attribute,  as  holi- 
ness, temperance,  chastity,  friendahip,  justice, 
and  courtesy,  personified  by  a  knight  errant, 
with  all  haman  passions.  The  lost  great  poem 
of  chivalry,  it  was  received  with  enthnsiaam 
In  the  adventurous  age  of  Elizabeth.  The 
first  oanto  ia  much  the  finest;  the  allegory  in 
it  is  so  skilfully  disguised  that  it  may  be  dis- 
regarded ;  and  it  fally  exhibits  the  freahneaa 
and  power  of  his  genins.  An  edition  of  his 
poems  by  G,  S.  Hillard,  with  a  critical  intro- 
doction,  was  published  in  Boston  in  1B89  (fi 
vols.).  They  also  form  five  volumes  (lSfi5)  in 
the  Boston  collection  of  "  British  Poets."  A 
variorum  edition  was  published  by  the  Rev. 
Henry  John  Todd  (B  vols.  8ro,  London,  1605). 
An  edition,  with  glossary,  notes,  and  life,  by 
J.  P.  Collier  (fi  vols.  8vo,  London,  1862),  is 
probably  the  most  aocnrate  and  complete. 

SnBUISU,  MkhiB,  a  Bnsaian  statesman, 
bom  in  the  government  of  Tladimir,  Jon.  1, 
1TT2,  died  in  St.  Fetersbu^,  Feb.  2S,  1B8B. 
In  1T9T  he  was  appointed  professor  of  math- 
ematics at  St.  Peteraborg,  In  1601  secretary  to 
the  council  of  the  empire,  in  1602  was  charged 
with  the  organization  of  the  ministry  of  the 
interior,  and  in  1S08  became  assistant  minis- 
tor  of  justice.  He  improved  the  finances,  re- 
modelled the  method  of  taxation,  increased 
the  educational  fends,  introduced  a  new  pe- 
nal code,  and  reorganized  the  commission  for 
codifying  the  laws.  In  Uaroh,  1812,  he  was 
forced  to  resign,  and  was  banished  to  Nizhni- 
Novgorod  ;  but  in  1816  he  was  restored  to 
favor,  and  in  1817  appointed  governor  of  Pen- 
za, and  in  1819  of  Siberia.  On  the  acceamon 
of  Nicholas  in  1836,  he  was  oppolnted  presi- 
dent of  the  chancery,  and  resumed  the  work 
of  codifying  the  taws.  He  published  all  the 
laws  and  edicts  from  1694  in  46  vols.  4to,  and 
on  abridgment  in  16  vols.  Bvo. 

BFCWUCEn  (Gr.  mtpiia,  sperm,  and  ifroc 
a  whale),  a  solid  crystalline  fat,  extracted  b'om 
the  oily  fluids  found  in  a  triangutar  cavity  by 
the  right  aide  of  the  nose  and  In  the  upper 
part  of  the  head  of  the  sperm  whale  or  blunt- 
tieoded  cachalot,  and  also  in  smaller  quanti- 
ties in  some  other  species  of  the  cetacea.  The 
liquid  oontenta  boiled  ont  from  the  head  of 
the  sperm  whale  of  ordinary  size  sometimes 
amount  to  more  than  13  large  barrels  full. 
When  cold  tbey  concrete  into  a  sponffy  mass, 
from  which  the  larger  portion  of  the  oil  drains 
away,  leaving  the  cmde  spermaceti.  This  fil- 
tration is  nude  mora  effective  by  compression 


in  bags  in  a  hydraolio  press;  and  the  snbse- 
qnent  purification  is  effected  by  melting  the 
residue  in  water  and  skimming  oft  the  bnpu- 
ritiea,  and  remelting  in  a  weak  potash  lye, 
which  removes  nearly  all  traces  of  the  oil. 
The  spermaceti  is  then  melted  alone  by  steam 
heat,  and  ladled  into  pans,  where  it  cools  in 
white,  semi-transparent,  lamellar  cakes.  The 
last  traces  of  oil  may  be  removed  by  boiling 
once  or  more  with  alcohol,  which  dissolves  the 
spermaceti,  hut  when  cold  holda  only  the  oiL 
Pure  spermaceti,  called  cetine,  has  a  foliaceooa 
texture  and  a  delicate  whiteness.  It  is  semi- 
transparent,  friable,  uDctuoQs  to  the  toncb, 
and  resembles  white  wax  in  lustre  and  hard- 
ness. It  is  without  taste  and  of  hardly  any 
odor ;  of  specific  gravity  '940 ;  melts  at  120° ; 
dissolves  readily  in  hot  ether,  and  in  the  fatty 
and  volatile  oils,  seporsting  on  cooling.  At 
high  temperatures  it  snblimes  without  decom- 

Sosition  U  protected  from  the  air.  By  the  ad- 
ition  of  a  few  drops  of  alcohol  or  of  almond 
oil  it  may  be  powdered.  Its  ready  inflamma- 
bility in  connection  with  its  fusibility  renders 
it  well  adapted  for  candles,  which  is  the  chief 
use  made  of  it.  (Bee  Cakdls.)  It  has  been 
employed  in  medicine,  combined  with  rimp 
or  maoilage,  to  protect  the  throat  in  coughs 
and  colds;  and  triturated  with  sugar  candy 
with  the  addition  of  miik,  it  forms  a  simple 
nutritive  mixture.  In  pharmacy  its  use  is  of 
greater  importance  as  an  ingredient  in  oint- 
ments and  cerates.  It  is  not  readily  saponi- 
fied, and  in  this  change  it  differs  from  the 
other  fata  in  not  yielding  glycerine,  but  an- 
other base  instead,  termed  ethal,  a  white,  solid 
sabstance,  fusible  at  118°,  and  possessing  the 
properties  of  a  true  alcohol.  It  is  also  called 
cetylio  or  ethalio  alcohol,  and  is  represented 
by  the  formula  CuHkO.  The  acid,  into  which 
also  the  spermaceti  is  resolved,  is  known  as 
the  cetylio,  ethalic,  or  palmitic  acid,  and  is 
represented  by  the  formula  CitHnOi. 

gPEBHFBILEi    Bee  Fbaikib  Sqviebel. 

SPSS  WH1L&     See  Wbalb. 

SFIVBDTCS,  a  Greek  philosopher,  bom  in 
Athens  about  8S0  B.  0.,  died  in  8ES.  He  was 
a  nephew  of  Plato,  and  at  his  death  succeeded 
him  as  president  of  the  academy,  over  which 
he  presided  eight  years  (847-889).  He  fol- 
lowed partially  the  philoaophio  system  of  his 
master,  but  diverged  from  it  in  the  promi- 
nence he  gave  to  empiricism.  He  adopted 
Plato's  threefold  division  of  philosophy  into 
dialectics,  ethics,  and  physics. 

eVETES,  or  Speyr.    See  Spibb. 

BFEZU,  La,  a  town  of  N.  Italy,  in  tbe  prov- 
ince and60m.B.E.  of  the  city  of  Genoa;  pop. 
in  1872, 24,128.  It  is  at  the  N.  W.  extremity  of 
the  gulf  of  Spezia  (ano.  Pvrtvt  Lvna'),  which 
is  one  of  the  largest  and  finest  harbors  in  the 
world,  aurronnded  by  lofty  mountains  and  con- 
taining within  itself  many  minor  ports.  Spezia 
contains  the  principal  naval  arsenal  of  Italy, 
and  is  an  important  station  for  foreign  squad- 
rons.   The  arrivals  and  departorea  of  steamers 
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in  1672,  inclnding  the  ports  of  Lerici,  Fezrano, 
and  Portuvenare  within  tlie  ftult  of  Bpezia, 
amounted  to  441  and  4C9,  and  at  sailing  res- 
aela  to  1,118  and  1,124;  aggregate  tonnage, 
83,446.  The  imports  were  valned  at  »1,60T,- 
000  (including  SS6T,AaO  for  the  Ba,vy)  and  the 
exports  at  $583,773.  Among  the  most  cele- 
brated products  are  olive  oil  and  wine. 

SPEZZIl,  or  BpiUi  (anc.  Tipartnot),  an  isl- 
and of  Greece,  in  the  archipela^,  at  the  E. 
entrance  of  the  gulf  of  Nanplia,  and  about  2 
m.  from  the  coast  of  Argolia;  greatest  length 
G  m.,  greatest  breadth  S  m. ;  pop.  in  1870, 
8,443.  It  is  rocky,  but  has  some  fertile  patch- 
es, nhich  are  carefnlly  onltivated.  In  the  war 
of  independence  the  islanders  distinguish«d 
themselves  in  naval  engagemeuts  with  the 
Turks.  The  chief  place,  of  the  same  name, 
is  a  pleasant  town  on  the  E.  shore,  with  a 
good  harbor ;  pop.  aboat  8,000.  It  is  a  reeort 
for  invalids  on  accouat  of  the  climate. 

Sraia^lCM.    See  Uoaaas. 

SPHESOGBUB.     See    OoHEiFOiut   Insobip- 

8PHEBE  (Gr.  mfalpd),  in  geometry,  a  bodr 
boonded  by  a  snrfaoe,  every  point  of  which 
ia  equally  distant  from  a  point  within  called 
the  centre.  The  figure  may  be  generated  by 
the  revolatioD  of  a  semicircle  aboat  its  diam- 
eter as  an  axis.  It  is  easily  shown  that  if  a 
sphere  be  enclosed  in  a  right  cylinder,  the 
portions  of  the  surface  between  any  pair  of 
planes  parallel  to  the  bases  of  the  cyUoder  are 
eqnal  in  area  to  the  portions  of  the  cylindrical 
surface  between  the  same  planes.  According- 
ly, the  total  surface  of  the  sphere  is  equal  to 
the  curved  surface  of  the  cylinder.  This  sur- 
face is  manifestly  equal  to  the  rectangle  of 
the  height  of  the  cylinder  by  the  circumfer- 
ence of  its  base ;  that  is,  to  four  times  the 
base,  for  the  height  of  the  cylinder  is  equal 
to  the  diameter  of  the  base.  Hence  the  sur- 
face of  a  sphere  is  equal  to  four  times  the 
area  of  a  circle  of  the  same  diameter.  Its 
solid  content  is  maaifestly  equal  to  that  of  a 
pyramid,  whose  base  is  equal  to  the  surface  of 
the  sphare,  and  whoso  altitude  is  the  radins; 
hence  equal  to  one  third  of  the  product  of  its 
radins  into  its  surface;  or,  the  cube  of  the 
diameter  being  to  the  solid  content  nearly  as 
SOO  to  1G7,  the  content  may  be  oalouUted  from 
this  proportion,  or  by  multiplying  the  cube 
by  the  decimal  'C23S3. — In  geography,  sphere 
denotes  A  representation  of  the  earth  on  a 
globular  surface.  (See  Globe.)  Id  astrono- 
my, it  is  the  concave  expanse  of  tbe  heavens, 
which  appears  oa  the  interior  snrface  of  a 
sphere,  of  which  tlie  centre  is  the  earth. 

HPHIXX,  a  fabulous  monster  of  Greek  my- 
thology, which  was  represented  generally  as 
having  the  wingsd  body  of  a  lion  and  the 
breast  and  head  of  a  woman,  but  sometimes 
with  a  female  face,  the  breast,  feet,  and  claws 
of  a  lion,  the  tail  of  a  serpent,  and  the  wings 
of  a  bird :  and  sometimes  the  fore  part  of  the 
body  is  that  of  a  lion,  and  the  lower  part  that 
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of  a  man,  with  the  daws  of  a  vnltnre  and  die 
wings  of  an  eagle;  all  which  forms  were  need 
as  architectnral  ornaments.  In  the  legends  of 
the  poets  tbe  sphinx  Is  said  to  have  been  the 
daughter  of  Ortbos  and  Chimtera,  or  of  Ty- 
phoD  and  Ohimnra,  or  of  Typhon  and  Echidna, 
and  to  have  come  from  the  most  distant  parts 
of  Ethiopia.  She  is  also  said  to  have  been  sent 
by  Mars  to  avenge  the  death  of  his  son  the 
dragon  slain  by  Cadmas,  or  according  to  others 
sent  by  Bacchns  or  by  Plato;  while  others 
again  represent  her  as  one  of  the  women  wbo 
with  the  daughters  of  Cadmus  were  thrown 
into  madness  and  metamorphosed  into  mon- 
sters. She  was  ravaging  Thebes  end  devour- 
ing those  who  could  not  solve  a  riddle  which 
she  proposed  to  ail  whom  she  met,  when  <Edi- 
pus,  being  offered  the  crown  of  Thebes  on 
condition  of  delivering  the  conntry  from  tha 
monster,  solved  the  nddle,  upon  which  the 
sphinx  destroyed  herself.  (See  (Edifcs.)— It 
is  probable  that  the  Greeks  derived  tbe  ide& 
of  the  sphinx  from  Egypt,  where  from  remote 
antiquity  such  figures  had  been  used  to  embel- 
lish the  avenues  which  formed  the  approaches 
to  temples.  Among  the  Egyptians  they  had 
the  head  of  a  man,  bearded  and  capped,  and 
the  body  of  a  lion,  thus  diSerinK  from  th« 
Greek  sphiues,  which  had  a  female  head  and 
the  body  of  a  winged  Hon.  Clemens  and  Plu- 
tarch say  they  were  placed  before  the  temples 
as  types  of  the  mysterious  nature  of  the  deity. 
Some  sphinxes  have  the  head  of  a  ram,  and 
are  called  crio-sphinxes,  and  others  the  head 
of  a  hawk,  called  hieraco-sphinies ;  the  former 
were  sacred  to  Amen  or  Jnpiter  Ammon,  the 
latter  Co  Ra,  the  god  of  the  sun.  Tbe  ^«at 
sphinx  at  the  pyramids  was  supposed  by  Lep- 
Bins  to  represent  King  Cephren,  the  builder 
of  the  second  pyramid ;  but  an  inscription  haa 
lately  been  discovered  which  renders  it  prob- 
able that  it  was  sculptured  even  before  the 
time  of  Cheops,  the  builder  of  tbe  first  pyra- 
mid. The  Egyptians  called  it  Hor-em-khn, 
or  Har-ma-kbu,  "tbe  setting  sun,"  the  name 
of  the  god  to  whom  it  was  dedicated,  which 
was  converted  by  the  Greeks  into  Armaohis. 
It  is  near  the  eastern  edge  of  the  platform 


26  ft.  e  in.  from  the  top  to  the  chin.  The 
total  length  of  the  body,  whii'h  is  that  of  a 
lion  crouching  close  to  tbe  ground,  is  140  ft. 
Across  tbe  shoulders  it  measores  86  ft.,  and 
the  paws  are  extended  about  GO  ft.  Between 
the  paws  was  built  a  small  temple,  which  was 
of  masonry,  as  were  tbe  paws,  while  all  the 
rest  of  the  sphinx  seems  bo  be  carved  out  of 
solid  rock.  Ool.  Vyse  drilled  a  hole  37  ft. 
deep  into  one  of  the  shonlders,  and  fonnd  that 
it  was  one  niece  of  stone  throughout,  yieer 
the  aphini  Mariette  discovered  a  vast  temple 
buried  in  the  sand,  which  is  supposed  to  have 
been  dedicated  to  the  worship  of  the  divinity 
of  the  sphinx.  The  coantenenoe  is  now  so 
much  mutilated  tiiat  the  ouUine  of  tite  fev 
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tares  can  with  difficult?  be  traced.  The  head 
liBd  been  covered  with  a  cap,  the  lower  part  ot 
whicb  retnalna,  and  it  bad  originally  a  beard, 
ihe  fregments  of  which  were  found  below. 


Tba  Qimt  SpUu. 

Immediately  under  the  breast  stood  a  granite 
tablet,  and  another  of  limestODe  on  either  aida 
resting  against  the  paws.  The  first  oontains 
a  representatioD  of  Thothmes  IV.  offeriog  in- 
eense  and  making  libation  to  the  sphinx,  with 
a  long  inscription  in  hieroglyphics  reciting  the 
titles  of  tbe  king.  On  the  paws  are  inacrip- 
tions  of  tbe  Roman  times,  expressive  of  adora- 
tion to  the  Bphini  or  to  the  Egyptian  deities. 

SPHIHX,  one  of  the  names  of  the  Qvinea 
baboon  (ei/noeephalut  papio,  Desm.).  It  is 
rarely  seen  in  roenageriee,  tbongh  it  is  remark- 
ably intelligent;  it  is  probably  one  of  the  spe- 
cies represented  on  the  Egyptian  monuments. 
It  was  known  to  Pliny.    (See  Baboon.) 

HPHIHX  CiTISPILUB.    See  H.iWE  Moth. 

SPHTUHKIUPH.    SeePuLSB. 

gPICE  BtliflB.    See  Molcooas. 

SPKXWOOD.    See  Fbtsb  Bush. 

snuub,  a  division  of  the  insect  orAeraraeh- 
nida,  which  also  incladea  the  mites  and  scor- 
pions. The  general  character  of  the  order, 
which  seems  intermediate  between  crustaceans 
and  inaects  proper,  though  nearest  to  the  tat- 
ter in  mode  of  development,  are  given  in  the 
article  AsAoinintA.  The  external  envelope  is 
nsaally  soft  and  tough,  but  not  corneous,  aod 
is  provided  with  papilhe,  spines,  bristles,  and 
hairs,  giving  a  furry  or  velvety,  but  generally 
disgusting  aspect;  the  inner  membrane  of  the 
akin  is  thin  and  colorless,  and  under  it  is  a 
layer  of  colored  vesicles  and  gratmles,  the  seat 
of  the  brilliant  hues  observed  in  many  species. 
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The  body  is  divided  into  thorax  and  abdomen, 
the  head  is  continuous  'nith  the  chest,  and 
there  are  no  wings.  From  the  inner  surface 
of  the  cephslothorax  are  given  off  various  pro- 
cesses serving  for  muscular  insertions,  forming 
at  the  bottom  a  solid  horizontal  plate,  a  kind 
of  internal  skeleton  attached  to  the  sternal 
plates  by  ligaments.  The  muscles  are  dirty 
yellow,  transversely  striated,  and  in  general 
disposition  like  those  of  crustaceans ;  the  prin- 
cipal masses  are  found  in  the  cephalothuraz, 
acting  on  the  month,  tactile  organs,  and  legs ; 
in  those  with  an  nnarticulated  abdomen  there 
are  numerous  interlacing  fibres  encompassing 
this  part,  and  sending  processes  among  the 
organs  and  to  the  ventral  tendinous  ligament. 
The  locomotive  organs  on  the  cephalothorax 
are  four  purs  of  legs,  of  which  the  first  in 
some  resembles  a  posterior  pair  of  metamor- 
phosed Jaws;  each  foot  uaoally  ends  in  two 
olawB,  hut  some  have  only  one,  and  others  three 
or  four;  each  leg  has  usnally  seven  joints ;  in 
some  the  tarsi  have  a  great  number  of  joints, 
which  can  be  readily  dropped  ofE  for  the  pur- 
pose of  escape,  and  ere  reprodaced  st  the  time 
of  the  monlt.  The  central  part  of  the  ner- 
vous system  is  situated  around  the  (esophagus, 
sending  nerves  to  the  head  and  limbs',  the 
splanchnic  nerves  for  the  viscera  are  well  de- 
veloped. The  antennte  are  transformed  into 
the  prehensile  and  masticatory  mandibles;  a 
delicate  senseof  touch  resides  in  the  palpi,  and 
in  the  end  of  the  feet,  which  are  employed 
in  constructing  the  web ;  the  senses  of  taste, 
smell,  and  hearing  have  not  been  satisfactorily 
localized  in  any  special  organs.  The  eyes  are 
smooth  and  simple  stemmata,  variously  placed 
on  the  cephalotnorai  according  to  the  mode 
of  life  of  the  species,  usually  eight,  sometimes 
six,  of  different  sizes,  grouped  symmetrically 
on  the  anterior  median  line  or  scattered  on  its 
lateral  border,  and  directed  accordingly  up- 
ward or  later^ly;  the  diurnal  species  have  the 
pigment  greenish,  reddish,  or  dark,  and  the 
nocturnal  splendidly  lustrous,  as  in  the  cats. 
The  cheliceree  or  fangs  have  the  form  of  M- 
articulated  sntennee,  the  basal  joint  being  very 
thick,  and  the  terminal  one  a  very  shai^  hook 
folded  nnder  the  former  when  not  m  nse, 
but  capable  of  erection  for  defence  or  seizing 
prey,  and  having  at  the  apez  the  opening  of 
the  duet  of  a  poison  gland ;  tbe  first  pair  of 
roaziUce  are  changed  into  very  long  tactile  or 
prehensile  organs,  the  upwardly  directed  prom- 
inences of  whose  basd  joints  cover  tlie  en- 
trance of  the  mouth,  and  serve  as  bruising 
organs;  there  is  also  a  tumid  hairy  upper  lip; 
the  borders  of  the  oral  cavity  may  he  approx- 
imated so  as  to  form  a  suctorial  canal,  as  well 
as  the  very  short  and  horny  cesophagus.  Tlie 
stomach  is  in  the  cephalothorai,  and  is  divi- 
ded behind  the  sucking  apparatus  into  lateral 
halves  extending  in  an  arched  manner  in  front, 
where  they  become  contiguous  or  united  into 
a  ring,  from  which  are  given  off  four  or  five 
pairs  of  cieca  directed  toward  the  insertion  of 
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the  ]ega  and  palpi ;  the  iQt«6tiii«  arises  from 
this  annular  stomach,  traverses  the  abdomen 
on  the  median  line,  and  before  ending  at  the 
anns  forms  a  oloaoal  dilatation ;  aalivarj'  glands 
exist  in  a  oavit}'  above  the  palate,  comronni- 
cating  with  the  munth  bj  a  slit  in  the  apper 
lip ;  the  liver  is  ver;  large,  enveloping  most  of 
the  viscera,  of  a  dirty  yellow,  made  np  of  nu- 
merous branches  and  dosely  aggregated  cieca, 
opeiUDS  into  the  middle  portion  of  the  intes- 
tine. The  blood  is  colorless ;  there  is  a  heart, 
dorsal  vessel  with  many  constriotions,  arteries, 
and  vessels  returning  the  blood  from  the  respi- 
ratory organs.  Respiration  takes  place  both 
by  palmonary  sacs  and  traoheie,  one  or  the 
other  penetratiog  all  parts  of  tiie  body  and 
limbs ;  there  are  two  sacs  occupying  the  base 
of  the  abdomen,  containing  more  or  less  la- 
mella ;  the  blood  penetrates  to  the  respiratory 
ifstem  probably  by  a  kind  of  infiltration. 
Distinct  urinary  organs  are  present,  mnch 
ramitied  glandular  tubes  ponring  a  whitish  or 
reddish  secretion  into  the  cloaca.  There  are 
two  poison  glands  at  the  base  of  the  cbeli- 
ceres,  communicating  with  their  terminal  hook. 
The  apparatus  which  secretes  the  viscid  trans- 
parent liquid,  hardening  Into  silk  on  eipo- 
anre  to  the  air,  consists  of  glandnlar  follicles 
and  tabes,  of  varioua  forms  and  arrangement. 
In  the  midst  of  the  abdominal  organs ;  in 
most  spiders  there  are  three  pairs  (in  some 
two)  oi  jointed  spinnerets  or  obtusely  conical 
papiliie  behind  tite  anns;   the  apex  of  these 

Eapills  is  snrrounded  by  stiff  bristles  and 
airs,  and  is  dotted  with  numerous  horny 
tabes,  the  prolongation  of  the  excretory  ducts ; 
the  number  of  the  tubes  varies  from  1,000 
In  eptlra  to  less  than  100  in  the  smaller  spe- 
cies. The  sexes  are  separate,  and  the  eggs  are 
numerous  and  spheroidal ;  a  single  impreg- 
nation is  aufQnient  for  aeverol  sncoesaive  gen- 
erations. There  is  generally  only  one  brood  in 
a  year;  the  embryos  are  developed  after  the 
deposition  of  the  ^^  and  are  batched  some- 
times in  a  few  weeks,  and  at  othera  not  till  the 
following  luring ;  the  eggs  are  enveloped  in  a 
silken  bag,  from  which  the  young  are  some- 
times helped  oat  by  the  mother;  they  resemble 
the  parents  except  in  size,  and  undergo  no 
metamorphosis  but  change  of  skin ;  life  may  be 
prolonged  for  several  years.  Only  the  system 
of  olaasifioation  of  Walckenaor  will  be  briefly 
given  here,  as  it  places  stress  on  the  most  in- 
tereiting  points  in  their  economy,  though  not 
affording  a  sufficient  basis  for  natural  olassifioa- 
tion.  lie  divides  the  spinning  spiders  into  ter- 
restrial and  aquatic,  as  follows;  I.  VetuinUt, 
always  running  or  leaping  near  their  abode  in 
search  of  prey,  with  the  families:  1,  io(*&rioo- 
Im,  hiding  in  holes  and  fissnrea,  like  mygalt ;  3, 
ti^ieolce,  enclosing  themselves  in  silken  tubes 
{dyidera,  legeitriti) ;  S,  oellulieola,  living  in 
small  cells  (teytodet) ;  4,  eurnrrst,  swift  moners 
{Ij/eoia,  etenut);  6,  galtaterei,  leaping  with 
i^lity  (attus).  II.  Vagantet,  wandering  after 
prey,  without  fixed  residence  except  while  lay- 


ing eggs,  with  family  6,  lalorigradm,  walking 

and  running  sideways  or  baekward,  and  ocoa> 
sionally  throwing  out  threads  to  entrap  their 
prey  (thomitut).  111.  Errantet,  prowling  in 
the  neighborhood  of  their  nests  or  threads, 
with  families:  T,  nidiUla,  going  abroad,  bat 
making  a  web  whence  iaaue  threads  to  entrap 

Srey  (elubimia,  drattut) ;  8,  Jiliteim,  spreading 
mg  threads  about  their  prowling  places  {phol- 
ev;  elolho).  IV.  Sidetitei,  spinning  large  webs 
and  lying  in  wait  in  the  middle  or  at  the  aide, 
with  families :  fl,  tapiulm,  spinning  large  weba 
of  close  texture  in  which  they  dwell  {ttgeaaria, 
agdena) ;  10,  orbiUla,  spreading  orbicular  or 
Spiral  webs  of  a  regular  open  t«xture,  livingin 
the  middle  or  at  the  side  (ep^ra)  j  1 1 ,  rttitela, 
spinning  irregular  webs  of  open  mesites,  re- 
maining in  the  middle  or  on  the  side  (theridion). 
V.  i'alanU».  swimmers,  spreading  filaments  in 
water,  with  family :  12,  aquittla  (arffgrojuta). 
—Spiders  are  found  in  every  habitable  portion 
of  the  globe,  bat  are  largest  in  warm  climates; 
the  males  and  females  live  separately,  and  the 
latter  are  most  frequently  seen  and  are  consid- 
erably the  larger ;  all  are  camivorons,  devour- 
ing living  prey,  sucking  the  Juices  and  some- 
times swallowing  the  fragments ;  the  females 
are  generally  ready  to  attack  and  feed  on  the 
males,  even  in  the  reproducing  season,  and 
both  sexes  are  fond  of  fighting,  the  vanquished 
being  devoured ;  they  can  snpport  long  fasts, 
and  remain  torpid  during  the  winter ;  they  are 
very  cleanly,  and  spend  much  time  in  clearing 
their  iimbs  from  dust  and  dirt  by  the  toothed 
combs  and  bmshea  on  the  mandibles.  In  ma- 
king their  webs  they  accommodate  tbemselvea 
remarkably  to  oircnmstances,  displaying  great 
perseverance,  ingenuity,  and  almost  intelli- 
gence ;  they  carefully  guard  their  e^^s,  some- 
times carrying  about  with  them  the  silken  bog 
which  oontiunB  them,  and  are  affectionate  to 
their  young,  which  in  some  oases  devour  their 
mother.  They  descend  by  their  ailken  threads 
head  downward,  but  climb  up  on  them  head 
upward,  rolling  them  into  a  bundle  daring  the 
ascent  j  the  thread  cannot  be  used  a  second 
time  for  the  same  purpose.  When  they  wish  to 
go  from  tree  to  tree,  some  let  go  a  thread  in  the 
direction  of  the  wind,  and  when  it  has  reached 
the  object  they  strengthen  and  pass  over  it,  in 
this  way  travelling  long  distances  without  de- 
scending to  the  ground ;  their  tiny  cables  are 
very  abundantly  seen  in  dewy  mornings  of 
spring  and  aotumn ;  some  small  gossamer  spi- 
ders even  speed  through  the  air  buoyed  np  by 
their  light  tnreads.  They  are  capable  of  some 
domestication ;  Peliaaon,  a  prisoner  in  the  Bas- 
tila,  had  a  pet  spider  which  came  regularly,  at 
the  sound  of  a  mnsioal  instrument,  to  get  its 
meal  of  fliea ;  and  a  spider  raiser  in  France  is 
said  to  have  tamed  600,  which  he  kept  in  a  sin* 
gleapartmentfortbeirsilk.  Thesupply  of  the 
silk  of  the  spider  seems  to  be  limited  to  suffi- 
cient to  make  six  or  seven  webs  in  a  season;  it  is 
very  strong  and  very  fine,  and  is  used  in  aab'OD- 
omy  for  tlie  divisions  of  the  micrometer ;  so- 
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eording  to  Leemrenhoelc,  it  take*  4,000,000  of 
tbe  eiiremely  delioate  tbreadB  from  the  thou- 
unda  of  epinnerules  to  malce  a  filament  as  large 
U  a  haman  bair ;  each  thread  of  the  spider  aa 
naed  ia  the  web  ia  made  ap  of  thoosauds  of 
amailw  ones;  one  or  all  the  spinnerets  ma;  be 
used  aa  occaaion  reqnirea.  Attempts  have  been 
made  to  render  the  silt  of  the  spider  avail- 
able for  manofacturing  purposes,  but  with  lit- 
tle success.  (See  Cobwbb,  and  Silk  Spidbr.) 
Bpiders  ore  eaten  b;  msnj  barbarous  tribes 
of  men,  as  the  American  Jodians,  S.  Africans, 
and  Australians;  tbej  also  supply  abundant 
food  to  men;  birds,  reptileo,  ana  oamivoroas 
insects.  Thej  are  afiected  and  frequently  de- 
stroyed by  parasitic  mites,  and  their  ^^  serve 
(o  Dourish  the  young  luvte  of  several  species 
of  ichnenmon  flies;  the  smallest  punotnre  in 
the  cheet  or  abdomen  is  fatal  from  the  impos- 
sibUity  of  arresting  the  escape  of  the  nutrient 
fluids ;  their  colors  fade  rapidly  after  death, 
even  in  preservative  liquids.  A  single  woond 
from  a  spider  will  soon  kill  the  domestic  fly; 
the  large  crab  spiders  of  South  America  (my- 
gait)  leap  npon  and  destroy  homminK  birds  and 
creepers,  and  produce  dangerous  and  occasion- 
ally fatal  symptoms  in  debiUtated  persons; 
every  physician  knows  that  even  the  bite  of 
the  smaller  spiders  of  temperate  climates  may 
pierce  the  skin  in  certain  localities,  and  cause 
painful  irritation. — For  deacriptions  and  figures 
of  the  species  of  the  United  States  see  papers 
by  N.  U.  Hentz  in  vols,  iv.,  v.,  and  vi.  of  the 
"Boston  Journal  of  Natural  History"  (1841- 
'67),  now  in  course  of  republioation,  with  fig- 
urea  by  the  same  society  (18TB).  The  genus 
mj/gah  (Walok.)  contains  the  largest  of  the 
spiders,  of  dark  colors,  nocturnal,  living  in 
galleries  which  they  make  in  the  grounii,  in 
clefta  of  trees,  crevices  in  rocks,  or  among 
leaves.  The  crab  or  bird  spider  of  South 
America  (if.  arievloT^  Weick.)  is  about  H  in. 
long,  its  legs  extending  over  a  space  of  B  or  10 
in. ;  the  body  is  very  hairy  and  blackish,  and 
the  ends  of  the  feet  are  reddish;  it  is  very 
powerful.  Jumping  upon  and  killing  small  birds; 
it  spins  no  web;  its  cell  is  in  the  form  of  a 
pointed  tube,  of  a  white  firm  tissue.  There  are 
some  large  species  in  the  southern  states,  feed- 
ing principally  on  the  large  orthoptera,  believed 
by  the  Indians  to  possess  valuable  medicinal 
properties,  and  eaten  accordingly.  A  large 
species  {M.  Henttix)  in  Texas  is  called  there  ta- 
rantnla;  other  species  in  Oalifomia  ore  called 
trap-door  spiders,  from  their  hollowing  a  more 
or  less  conical  nest,  about  3  in.  long  and  an 
inch  in  diameter,  in  tbo  clayey  soil ;  the  nests 
are  lined  with  silk,  with  an  accurately  fitting 
lid,  ao  arranged  that  the  inmate  can  firmly 
hold  it  down  against  ordinary  enemies ;  the 
cover  outside  so  nearly  resembles  the  sarround- 
Ing  earth  in  color  and  ronghness  as  to  be  rec- 
ognized with  difficulty.  For  on  account  of  the 
curious  devices  in  the  interior  arrangement  of 
these  nests,  see  "  Prooeedings  of  the  Boston 
Society  of  Natorsl  History"  (or  1875.    The 


species  of  the  genns  lyeota  (Latr.)  are  well 
called  wolf  spiders,  for  they  are  the  roost  sav- 
age, voracious,  and  quarrelsome  of  the  family : 
they  make  no  web,  but  prowl  on  the  ground 
by  night,  running  very  fast,  and  hiding  iu  nat- 


Woir  Spider  (Ljcau  Iktibn). 

nral  or  artificial  holes  in  the  gronnd,  which 
they  strengthen  with  silk ;  the  females  carry 
tlie  cocoon  attached  to  the  posterior  part  of 
the  body,  and  defend  it  with  the  greatest  cour- 
age, some  goarding  it  under  stones;  tlie  young 
when  hatched  climb  on  the  abdomen  of  the 
mother,  giving  her  a  monstrous  appearance, 
and  are  said  finally  to  devour  her.  One  of 
the  largest  and  most  common  species  is  the  L. 
fatiftra  (Henti),  about  1|  in.  long,  hairy,  end 
bluish  black ;  it  is  as  large  as  the  tarantula  of 
Europe,  which  belongs  to  this  genus,  and  is  not 
uncommon  in  Massachusette ;  it  roust  rarely 
bite  persons,  from  its  habits  and  haunts,  thongn 
its  poison  may  prodnce  ill  consequences  if 
introduced  under  the  skin,  not  however  to  be 
compared  with  those  from  tbe  mygaU  of  the 
tropics ;  it  is  very  savage  and  tenacious  of  life. 
The  genua  attv  (Walck.)  includes  the  small 
species  commonly  called  Jumping  spiders ;  they 
moke  no  web,  wander  in  search  of  prey,  and 
cast  the  skin  and  hibernate  in  silken-valved 
recesses;  they  are  common  in 
summer  on  walls  and  windows 
in  the  sun,  walking  by  Jerks, 
crawling  stealthily  up  to  flies, 
and  jumpingwith  rarely  failing 
accuracy  when  near  enough. 
The  best  known  jumping  spi- 
der in  New  England  is  the  A. 
Jamitiarii  (HenM),  about  i  in.  jumping  SpMfr 
long,  pale  gray  and  hairy,  the  (Atcua  ihmiliuit). 
abdomen  blackish  with  a  gray- 
ish angular  band ;  it  is  very  common  in  houses, 
dwelling  in  cracks  on  the  outside,  and  wan- 
dering about  in  the  sun  in  search  of  food ; 
before  leaping  at  a  fly,  it  fixes  a  thread  to 
secure  Itself  from  falling.    It  is  widely  dts- 
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tribated.     lU  backward  g^t  is  as  rapid  u 
ita  forward.    The  long-legged  spider  {pholeut 
Atlantietu,  Hentz)  is  atKiut  ^  in.  long,  with 
a  DEUTow  bod;  and  ver;  long  Blender  legs, 
which  are  easilj  separated  at  the  will  of  the 
animal  when  seized  by  tiiem ;  the  color  is  pali 
gray  ;    it  ia   common  ii 
comers  of  dork  and  rare 
ly  nsed  rooms,  in  cellars 
and  ohnrches,  GpinciDg  a 
very  loose   web    crossed 
in  all  direction*,  which  is 
yery  rapidly  shaken  when 
tonohed ;  the  eggs  are  car- 
ried in  the  jaws,  envel- 
oped in  a  silken  bag,  and 
about  200  yoang  ore  rolled 
in  a  boll  not  larger  than  a 
pea ;  the  food  conaista  of 
ver  J  small  insects,  thongh 
they  eagerly  devour  each 
other,     especially     when 
young;  they  are  favorite  food  for  wasps,  who 
store  their  oells  with  them  as  a  provision  (or 
their  young.    The  European  representative  is 
the  P.  pkalangioidt*  (Walck.).     The  common 
honse  spider  {t»genaria  medieinalU,  Hentz)  is 
(onnd  in  every  honse  and  cellar  in  the  land ;  the 
cheliceres  are  moderate,  and  the  fourth  pur  of 
feet  the  longest ;  the  upper  two  spinnerets  are 
remarkablylarger  than  the  others,  and  the  fonr 
anterior  eyes  in  a  line  curved  backward.     It  is 
sedentary,  making  in  an  obscure  comer  a  large 
and  nearly  horizontal  web,  with  a  tabular  hab- 
itation at  the  Qpper  part ;  it  is  not  qnite  an 
inch  long,  varying  in  color  from  pale  brown  to 
bluish  black  according  to  the  absence  of  light 
in  its  retreat,  with  a  dark  band  on  each  side  of 
the  thorax,  and  the  abdomen  and  feet  varied 
with  blackish ;  the  specific  name  is  derived 
from  the  ase  formerly  made  of  the  web  in 
cases  of  fever.     In  m>ara  (Walck.)  the  web  is 
either  vertical  or  inclined,  and  the  threads  are 
arranged  in  a  more  or  less  regularly  geometri- 
r,  radiating  from  the  centre,  where 
the  animal  remains,   ac- 
cording to  the  absence  of 
disturbing    causes.      The 
common  epelra  (E.  vul- 
ffarU,  Hentz)  is  less  than 
an  inch  long,  with  a  full 
body,  gray  with  blackish 
abdomen,    with    winding 
white  marks  and  a  white 
crosa  in  the  middle ;    it 
may  almost  be  said  to  be 
domesticated,  its  geomet- 
rical web  being  bo  often 
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webs  of  the  spider,  like 
the  cells  of  the  bee,  are  not  geometrically  per- 
fect; their  irregularity  can  generally  be  de- 
tected even  by  the  nnassisted  eye. — The  long- 
legt^,  round-bodied  spider,  commonly  called 
"father  long-legs,"  is  one  of  the  traohearian 
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araclmids,  so  named  from  the  respiratory  or* 
gans  being  radiated  trachete,  receiving  sir 
throngh  two  stigmatic  openings ;  it  is  the  liar- 

vest  spider  (pkalangium  eomvtum,  Linn.)  in 
Europe,  and  an  allied  species  in  the  United 
Statcn.  The  eyes  are  two ;  the  mandibles  end 
in  double  pincers;  the  lags  are  eight,  slender, 
and  when  separated  from  the  body  exhibit 
signs  cf  irritability  for  some  time.  They  are 
harmless,  preying  upon  mites  and  small  in- 
sects, and  are  very  common  in  the  fields. — 
Many  small  spiders  fly  about  on  their  silken 
threads,  carried  far  by  currents  of  wind. — Of 
the  araehnida,  the  scorpions  appeared  first  in 
the  oarboniferons  epoch,  and  the  true  spiders 
in  the  Jurassic  age. — See  "American  Nataral- 
ist,"  vols.  V.  {May,  1871),  vi.  (March,  1672), 
and  viii.  (October,  1874),  for  descriptions  and 
figures.  See  also  varioos  articles  on  spiders  by 
Dr.  Burt  O.  Wilder,  in  "  Proceedings  of  tbo 
American  Association  for  the  Advancement 
of  Science,"  1B78,  and  the  ''Popular  Sclenoo 
Monthly,"  April,  18T5.  For  further  details 
see  chap,  xviii.  of  Rennie's  "  Insect  Architec- 
ture," the  works  of  Kirby  and  Spence,  and 
particularly  the  Hatoire  dei  imeeU*  apUrei 
[NbuMlla  »uitet  d  Bvffon),  by  Baron  Walcke- 
naer  (vols,  i.,  ii.,  and  iii.,  Svo,  Paris,  1637-44). 
(See  Mite,  Soobpiod',  and  Silk  Spidrr.) 

SPIDOL  (XAB,  or  Sea  ^tUtu,  the  name  of 
several  species  of  ten-footed  short-toiled  cnis- 


BpM«r  Cnb  (Mib  ■qalmda.) 

taceans  of  the  crab  family,  and  more  partjcn- 
larly  of  the  libinia  canaliealata  of  North 
America  and  the  maia  tquiTWtdo  at  Europe. 
In  L.  eanalieulata  (Say)  the  thorax  is  densely 
hairy,  with  spines  on  the  borders  and  on  the 
back ;  the  rostmm  is  grooved  at  the  tip  and 
cbannelted  between  tbe  eyes ;  the  anterior  feet 
are  nnarmed  and  gronnlatad,  the  bends  elon- 
gated, and  the  Angers  whit«  at  tip.  The  body 
is  convex  and  heart-shaped,  4  in,  in  diameter, 
the  long  legs  spreading  over  12  to  IS  in. ;  the 
eyes  small  and  very  short ;  it  is  blackish  green. 
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very  active,  and  ferociotw-Iooking ;  it  is  often 
caaght  in  nets,  and  from  the  wfaarrcB  and 
bridges  of  New  England ;  it  ii  not  used  for 
food.  The  U.  Mqumado  (Latr.),  or  cornicb, 
is  reddish,  and  4  to  6  in.  long;  the  bod;  is 
covered  with  spines  and  hairs ;  it  is  foand 
along  the  coasts  of  W.  Europie  and  in  the  Med- 
iterranean, mailing  its  appearance  in  Great 
Britain  about  Ma;  and  remaining  till  Septem- 
ber, greatlj  annoying  the  flahennen  hy  fright- 
ening away  flsh  and  larger  crabs  and  lohsters 
from  the  nets  by  its  constant  moTements ;  it 
is  eaten  by  the  poorer  classes ;  the  yonng  when 
first  hatched  are  very  Dnlike  their  parents;  as 
many  as  80,000  eggs  have  been  fonnd  on  a 
single  female.  The  ancients  believed  it  to  be 
endowed  with  reason,  and  represented  it  sos- 
pended  from  the  neck  of  Diana  of  Ephesns  as 
an  emblem  of  wisdom ;  it  is  also  figured  on 
their  medals,— ii(Ajwf«  aretiea  (Latr.)  is  also 
called  spider  crab ;  the  body  is  spiny,  and  tlie 
long  beak  bifurcated ;  the  hands  small  and  an- 
•qna],  the  limbs  long  and  hairy,  and  the  fifth 
pair  imperfect ;  it  is  reddish  yellow,  spreading 
abont  20  in.,  and  a  hideona-looking  species ; 
it  is  found  OD  the  coast  of  Norway. 

flPlDES  WtRKXT,  or  CttUa.    See  Mokkxt. 

SPIEGEL,  FiMiMi,  a  German  orientalist,  bom 
at  Eitdngen,  near  Worzburg,  Jaly  11,  1620. 
After  studying  at  Erlangen,  Leipsio,  and  Bonn, 
and  sfiending  several  years  in  travel,  he  be- 
came in  1849  professor  of  oriental  languages 
at  Erlangen.  liesideB  editing  several  Persian 
works,  he  has  published  SinUilung  in  die 
tradilionellgn  Sehriflen  dsr  Parien  (2  vols,, 
Leipsic,  1836-'60);  Die  altptrtitehen  Keilin- 
lehriflen  (t-eipsic,  1882)  ;  Sraniiehe  Alter- 
thumiharMe  (2  vols.,  Leipsio,  18TI-'3) ;  and 
several  grammars  and  minor  treatises  t>earing 
on  Iranian  antiquities,  religion,  language,  liter- 
ature, and  ethnology. 

^mAACiia,  FlMrM,  a  German  noveHst, 
bom  in  Magdeburg,  Feb.  84, 1B29.  He  studied 
at  Berlin,  Bonn,  and  Greitswald,  and  devoted 
himself  to  literature,  Eis  works  are:  Clara 
Vere  (1807);  Au/  der  D&ne  (1868);  ProbU- 
iaatitehe  Naturen  (1800,  English  translation 
"  Problematic  diaracters,"  by  Prof.  Bcfaele  de 
Vere,  New  York,  1869),  and  its  eontinnation, 
Dvreh  Naeht  tvm  LieM  (1801 ;  English  trans- 
lation, "Through  Night  to  Light,"  by  the 
same.  New  York.  18SS);  In  der  tiedlften 
Stundt  (1862):  I>if  von  UohmeUin  (1863; 
English  translation,  "The  Hohensteins,"  by 
Vat  same,  1870);  Rotehen  torn  Ho/e  (1864); 
/»  Beth  vnd  Oliei  (1866) ;  VnUrdai  Tannen 
(1867);  Hammer  und  Ambom  (1869;  English 
translation,  "Hammer  and  Anvil,"  by  William 
Hand  Browne,  1878);  Die  Pioniere  (1871); 
AUeZeitwranOStS);  Woe  die Sehwalbe  lang 
(1873;  English tmuslatiou,  "WhettheSwallow 
8ang,"lS73)!  FHi'nw  (1874) ;  and  LUbe  JUr 
Li^  (187fi),  a  drama,  which  has  been  played 
In  Leipsio.  He  liaa  translated  Curtis's  "Ho- 
wadji"  (Hanover,  18S7),  Emerson's  "En^^lish 
Traits"  (18C8),  American  poems  by  various 


SPINACH  267 

authors  (Leipsic,  18C9;  8d  ed.,  1871),  Roscoe'a 
"LoreuEo  de' Medici"  (18S9),  and  several  of 
Micbelet's  works.  A  collected  edition  of  bis 
works  has  been  published  at  Berlin  (10  vols., 
1872-'8). 

8PIE^  MhIA,  a  German  painter,  bom  in 
Munich,  May  10,  1882,  died  there,  Aug.  8, 
1675.  He  was  the  son  of  an  engraver,  com- 
pleted his  studies  under  Ksulbsch,  whom  he 
assisted  in  his  cartoon  of  "  The  Crusaders," 
and  executed  a  celebrated  copy  of  his  "Angel 
carrying  a  Dead  Child  to  Heaven."  In  18G6 
he  was  employed  by  Kaulbach  in  decorating 
the  Wartburg,  and  he  was  one  of  the  school 
of  artists  known  as  "young  Munich,"  led  by 
Faltz.  In  18SS  he  obtained  a  prize  for  his 
"Jacob  Wrestling  with  the  Angel,"  and  in 
1861-'2  he  painted  for  the  mnseum  of  Munich 
the  great  frescoes  relating  to  the  pilgrimage 
of  Duke  Henry  the  Lion  to  Jerusalem,  and  to 
his  quelling  the  disturbances  at  St.  Peter's  at 
the  coronation  of  the  emperor  Frederick  I. 

fSfOX.    See  Nail. 

SFIKDUBD.  The  ancients,  under  the  name 
of  nard  (Heb.  nerd;  Gr.  vi{4ot\  Lat.  itardvt), 
made  use  of  several  roots  having  properties 
similar  to  valerian ;  one  having  its  flowers  (or 
leaves)  in  spikes  was  called  spikenard  {vardut 
epieatui),  and,  according  to  Boyle,  was  the 
plant  now  known  to  botanists  ss  nardoatachj/i 
Jatamanii,  which  belongs  to  the  valerian  fam- 
ily and  is  found  in  Bengal;  it  is  now  quite 
out  of  use  eicept  in  the  East.  There  were 
also  a  leafy  nard,  a  rooting  nard,  and  others 
designated  by  the  names  of  the  countries  pro- 
ducing them. — The  plant  called  spikenard  in 
this  country  is  aralia  raeemota.  Other  species 
of  aralia  are  mentioned  under  Ginbkso  and 
BAReAPAHii.i.A,  This  has  a  herbaceous,  widely 
branched  stem,  8  to  G  ft.  high,  from  a  perennial 
root;  the  large  decompound  leaves  ternately 
or  qninstely  divided  with  heart-ovate  leafiets; 
the  flowers,  in  umbels,  which  are  united  to 
form  large  panicles,  are  polygamons  or  perfect, 
greenish  white,  and  succeeded  by  small  dark 
purple  berries.  The  plant  is  found  from  Can* 
oda  southward,  and  ia  sometimes  seen  in  gar' 
dens  of  medicijial  plants ;  both  root  and  ber- 
ries have  a  warm,  aromatic  taste,  and  a  tincture 
of  them  made  with  spirits  is  in  some  parte 
of  the  country  a  popolar  domestic  stimulant. 
The  root  appears  to  be  a  stimnlant  disphoretic, 
and  was  held  in  high  esteem  by  the  Indians. 

BPUICB,  a  plant  of  the  eh«nop<rdiaeea  or 
goosefoot  family,  ipinatia  oleraeaa,  the  leaves 
of  which  are  used  as  food.  According  to  some 
authors,  the  botanical  and  common  namea  are 
derived  from  the  Latin  i^tnii,  a  thorn,  as  some 
varieties  have  prickly  seeds;  others  say  that  it 
is  called  in  various  languages  by  names  equiv- 
alent to  ^Mponico,  Spanish.  Spinach  was  not 
known  to  the  anciente,  and  it  was  a  novelty  in 
Em-ope  in  the  18th  century.  It  is  probablv  a 
native  of  western  Asia.  The  plant  is  culti- 
vated both  as  an  annual  and  a  biennial ;  it  has 
petioled,  ovate  or  triangular,  succulent  leaves; 
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the  Sower  stalki  are  8  to  8  ft.  high,  hollow, 
furrowed,  and  braaohing;  the  apeUlona  flow- 
ers are  dicEoLoas,  the  mule  in  long  spikes,  the 
female  ia  clusters  at  every  joint  of  the  stem ; 
the  oalfz  in  tlie  pistillate  dowers  hardens  and 
forms  an  iavolacra  to  the  seeds,  and  in  some 


varieties  has  two  or  three  horns  on  the  sides. 
But  few  Tarietiea  are  known,  the  principal 
being  the  prickly,  the  smooth-seeded,  and  the 
lettnoe-leared. 

SPINIL  COBD.    See  Nbrtods  Ststbm. 

SPINAL  DI9E1SGS,  the  common  appellation  of 
diseases  affecting  the  bonj  spinal  colonin  and 
the  spinal  cord  and  its  membranes.  The  prin- 
cipal diseases  of  the  spinal  column  are  lateral 
curvature  and  angular  carvatnre  or  Pott's  dis- 
ease, iometimeB  called  scrofnloos  caries  of  the 
spine.  Lateral  ourvature  is  the  more  common, 
and  nsuall?  affects  giria  between  ID  and  20 

fears  of  age  and  women  of  sedentary  habits. 
hose  who  take  much  eiercise  are  not  often 
its  BDbjects,  as  the  sfmraetr;  of  the  spinal  ool- 
nran  is  preserved  principallj  bj  the  action  of 
the  mnscles.  In  its  early  stages  lateral  cnrvo- 
tore  ia  apt  to  escape  detection,  the  first  notice 
taken  of  it  being  generally  the  prominence 
of  one  shoulder,  more  frequently  the  right,  or 
flome  elevatjon  of  the  hip.  The  curvature  is 
always  double ;  that  is,  when  a  carve  has  taken 
place  in  the  upper  dorsal  region,  a  complemen- 
tary curve  in  the  opposite  direction  will  be 
found  in  the  lumbar  region,  giving  the  spine  a 
sigmoid  appearance.  Lateru  curvature  is  also 
usually  accompanied  with  more  or  less  rotation 
of  the  spinal  column,  dne  to  the  action  of  the 
ribs,  which  are  carried  down  on  one  side  more 
than  on  the  other.  The  treatment  in  slight 
cases  is  good  diet,  pore  air,  and  well  regnlated 
exercise,  and  sometimes  the  administration  of 
ferruginous  tonics.  When  the  curvature  is 
considerable,  stays,  braces,  and  bandages  will 
be  of  service ;  but  they  moat  not  take  the  place 
of  exercise,  and  should  be  regarded  aa  expe- 
dients rather  than  curative  agents.  Posturing 
and  great  attention  to  the  position  of  the  body 
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when  lying  in  bed  shonld  be  employed  as  the 
chief  hygienic  measures. — Angular  curvature, 
or  Pott's  disease,  ia  caused  by  inflammation  of 
the  bodies  of  the  vertebrn  and  of  the  interver- 
tebral substance,  usually  commencing  in  the 
latter.  It  is  often  accompanied  with  tubercle, 
and  some  Hold  that  it  is  essentially  a  scrofn- 
loos disease.  The  immediate  cause  of  the  cur- 
vature is  caries,  and  it  most  commonly  shows 
itself  daring  the  period  of  bodily  development, 
usually  attacking  the  lower  dorsal  region. 
Keoovery  sometimes  takes  place  withont  pui 
making  its  appearance,  but  "spinal  abscess" 
is  a  common  accompaniment,  the  pus  point- 
ing in  the  groin,  and  finding  its  way  from  the 
dorsal  region  beneath  the  fascia  of  the  psoas 
muscle,  nnder  Poupart's  ligament,  forming 
what  is  known  as  "psoas  abscess."  The  pas 
sometimes  burrows  beneath  the  mascles  and 
involves  the  whole  thigh.  The  abscess  some- 
times appears  above  Poupart's  ligament,  and 
sometimes  in  the  loin,  forming  in  the  latter 
case  "lumbar  abscess."  When  the  cervical 
vertebra  are  affected,  the  absoeas  appears  in 
the  pharynx.  Angular  curvature  is  not  diffi- 
cult of  diagnosis,  as  the  ill  health,  sappnration, 
and  deformity  are  higldy  indicative.  The  in- 
itiatory symptoms  are  also  not  obscure,  the 
principal  being  the  persistent  looal  pain  and 
difficulty  in  bending  the  back,  accompanied  by 
great  general  distnrbance  and  hectic  fever. 
After  curvatnre  has  taken  place  recovery  is 
always  accompanied  by  anchylosis,  from  anion 
of  newly  formed  bony  tissue.  The  treatment 
requires  careful  attention  to  the  general  health, 
including  good  diet  and  the  employment  of  ton- 
ics and  alteratives,  such  as  iron,  ouinine,  iodine, 
and  cod-liver  oil.  The  local  applications  of  fo- 
mentations and  leeches  and  of  counter-irritants 
are  also  serviceable.  Setons,  moias,  and  mer- 
cury, OS  tending  to  exhaust  the  strength,  are  to 
be  avoided.  On  getting  ap,  the  patient's  back 
should  be  supported  by  some  kind  of  mechanical 
appliance.  The  abscess  should  not  be  opened 
too  hastily,  for  it  may  be  absorbed ;  but  when 
it  progresses  steadily  a  free  opening  should  be 
made,  nnder  a  piece  of  lint  saturated  with  cor- 
bolated  oil,  to  prevent  entrance  of  ur. — Tlie 
principal  diseases  of  the  spinal  cord,  that  ia, 
the  pathological  conditions  to  which  it  is  sub- 
ject, are  spinal  meningitis,  myelitis,  and  spinal 
apoplexy.  These  conditions  give  rise  to  or  ud 
in  developing  a  variety  of  symptoms,  which  in 
turn  are  classed  as  diseases,  such  as  paralysis 
(inolading  paraplegia  and  spinal  hemiplef^a), 
general  spinal  paralysis,  and  locomotor  ataxia. 
The  diseases  known  as  progressive  mnscular 
atrophy  and  infantile  paralysis,  although  their 
causes  are  not  clearly  made  out,  are  generally 
considered  to  be  connected  with  afiections  of 
the  spinal  cord. — Spinal  JteninffitU,  or  inflam- 
mation of  tbe  membranes  of  the  spinal  cord, 
corresponds  to  inflammation  of  the  correspond- 
ing membranes  of  tbe  brain,  and  rarely  occurs 
in  the  arachnoid  and  pia  mater  independently 
of  cerebral  meningitis,  except  in  cases  pro- 
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dneed  by  injuries  or  diseasei  of  tbe  Epinol  col- 
tUDD,  or  atrnctnral  affectiom  within  the  spi- 
nal canal.  The  afiection  is  therefore  almost 
always  cerebro-spinal.  (See  Bsain,  Diseabis 
OFTHB.)  Fibriaooa  eindalion,  serotu  efftudoQ, 
and  generally  paa  follow  tlie  inflammation,  the 
aenun  being  often  tinged  with  blood.  The  at- 
tack may  h«  acute  or  chronic.  When  acute  it 
extends  over  the  whole  or  greater  part  of  the 
nembraDea  of  the  cord,  but  chronic  menin- 

Cia  nsoallj  limited  in  extent,  and  the  in- 
mation  is  accompanied  hy  fewer  patfaolo- 
gieal  changes.  Acnte  spinal  meningitis  is  re- 
garded by  many  authorities  as  incurable,  while 
others  assert  that  miid  casei  sometimes  recov- 
er. The  symptoms  are  pain  in  the  spine  and 
JD  the  extremities,  increased  more  by  move- 
ments of  the  body  than  by  pressure.  There 
are  also  spasms  of  the  mascles  of  the  bock, 
Mther  persiatent  or  convulsive,  often  producing 
that  rigid  bending  of  the  body  backward  called 
oputhoUmaa ;  aiso  tonic  contraction  of  the 
tlioracic  moscleo,  and  conseqnentiy  difficulty  of 
breathing.  These  symptoms  are  followed  by 
parslysis,  cansed  by  pressure  of  the  products  of 
the  inflammation  (flbrinons  exudation,  effused 
wmm,  or  pna).  The  paralysis  may  be  confined 
to  the  lower  extremities,  or  it  may  be  general, 
and  it  is  nsnally  limited  to  motion,  while  there 
is  pretematnral  sensibility.  The  disease  rons 
a  rapid  coarse,  often  terminating  fatally  within 
aweek.  Apncea,  or  snEpenaion  of  the  respira- 
tory fnnction  from  involvement  of  the  roots 
of  the  respiratory  nerves,  is  the  asual  mode  of 
death.  The  treatment,  in  oases  not  dependent 
on  blood  poisoning,  comprises  the  application 
of  cnpa  and  leeches,  setons,  moiaa,  blisters, 
antimonial  ointment,  and  oroton  oil,  and  also 
of  belladonna  and  chloroform  and  the  warm 
bath  to  relieve  p^.  Iodide  of  potassium  is 
often  given  in  large  doses  to  promote  absorp- 
tion of  the  products  of  inflammation.  The  diet 
should  be  nutritions,  but  some  anthorities  in- 
terdict the  use  of  animal  food. — Epidemic 
Certbro-Spinal  Meningitu.  Althougn  there 
are  cases  of  oerebro-spinal  meningitis  which 
are  idiopathic,  and  it  is  therefore  then  to  be 
regardea  as  truly  a  spinal  disease,  the  vast  ma- 
jority of  cases  are  of  epidemic  origin,  and  the 
spinal  lesions  are  therefore  secondary  affec- 
tions, depending  npon  blood  poisoning.  The 
disease  is  then  called  epidemic  cerebro-spinal 
meningitis,  a  dangerous  affection  which  has 
of  late  prevuled  oitenaively  in  different  parts 
of  the  United  States  and  Enrope.  From  the 
appearance  of  certain  spots  npon  the  skin 
daring  the  course  of  the  disease  it  has  been 
prop<wed  to  call  it  spotted  fever;  but  as  these 
■pots  are  not  a  constant  accompaniment,  the 
proposition  has  not  been  adopted.  The  name 
was  given  to  an  epidemic  which  prevailed  In 
Kew  England  between  ISO?  and  ISlfl,  which 
is  supposed  by  many  to  he  the  same  disease, 
but  the  identity  is  not  established.  Some  have 
regarded  epidemic  cerebro-spinal  meningitis  as 
a  variety  of  typhus,  bnt  the  greater  suddenness 


of  the  attack  and  tbe  absetkce  of  the  mulberry 
rash  of  typhoa  indicate  a  difference  of  origin. 
The  disease  usually  begins  with  a  chill,  fol- 
lowed by  groat  vertigo,  riolent  headache,  ob- 
stinate vomiting,  and  muscular  stiffness,  which 
soon  passes  into  tetanns.  The  face  is  pale,  the 
pupils  contracted,  the  conjauctivte  red,  and 
the  skin  eiceedmgly  sensitive.  The  head  is 
strongly  drawn  back,  even  at  the  end  of  the 
first  or  second  day^  and  there  is  delirium, 
which  soon  passes  into  the  stupor  of  coma. 
The  bodily  temperature  is  variable,  the  high- 
est occurring  in  the  most  rapidly  fatal  cases. 
Wnnderlich  recognizes  three  forms.  One,  rap- 
idly fatal,  is  accompanied  by  a  high  tcmpcra- 
tnre,  which  rises  toward  the  spproacb  of 
death  to  108°  F.,  andcontinues  to  rise  for  some 
hours  after  death,  A  second  form  is  slight, 
with  fever  of  short  duration  and  very  irregu- 
lar coarse ;  a  third  is  protracted,  but  marked 
by  very  great  variation  of  temperature.  The 
pulse  at  the  commencement  is  uEually  not 
more  frequent,  often  slower  than  normal,  and 
ia  often  intermittent.  It  increases  with  the 
disease,  but  rarely  reaches  more  than  lOO  beats 
per  minute  until  near  tbe  fatal  termination, 
whcnitbecomea  very  small  and  frequent.  The 
urine  is  increased  in  quantity  and  deposits  a 
large  amount  of  urates,  and  there  is  sometimea 
hematuria.  In  from  20  to  00  hours  after  the 
commencement  a  peculiar  eruption  nsually  ap- 

Sears  npon  the  uin  of  tbe  neck,  abdomen, 
ack,  arms,  legs,  and  face,  composed  of  dis- 
tinct dark  red  or  parple  spots,  somewhat 
larger  than  a  pin's  head.  They  sre  not  raised 
above  the  surface,  and  do  not  disappear  upon 

Eressure;  sometimes  they  do  not  become  visi- 
le till  after  death.  Tbe  tongue  is  moist  and 
creamy  until  the  spasmodic  stage  is  established, 
when  it  becomes  dry,  dork-colored,  and  cov- 
ered with  sordes.  The  duration  of  the  disease 
varies  from  a  few  hours  to  several  weeks ; 
cases  are  reported  as  terminating  fatally  in 
three  or  four  hours,  but  more  than  half  tiie 
deaths  occur  between  the  second  and  flfth  days, 
Oonvalesenoe  may  begin  from  the  flflh  day  to 
the  fourth  week  or  later,  and  is  always  tedious, 
relapses  being  common  and  often  fatal.  The 
treatment  b  various.  Bloodletting  has  been 
practised,  but  with  nnfavorahle  results,  as 
might  be  expected  from  the  depression  of  the 
vital  powers.  The  use  of  qninia  ia  regarded 
with  favor,  and  opium  has  its  sdrocetes;  ether 
and  chloroform  have  been  used  by  inhala- 
tion as  sedatives;  and  tinctnre  of  cantharides 
is  said  to  be  of  service  in  oases  marked  by  ex* 
treme  depression.  Connter-irritation,  by  the 
actual  cautery  applied  along  the  spine,  or  by 
blisters,  has  been  followed  by  alleviation  of 
symptoms.  The  use  of  cold  compresses  to 
the  head,  and  of  leeches  behind  the  ears,  (s 
also  recommended. — Mytlitit,  or  inflammation 
of  the  body  of  the  spinal  cord,  is  similar  to 
oerehritis,  or  inflammation  of  brain  tissue,  and 
may  terminat«  fatally  either  in  tbe  acnte  in- 
flammatory stage,  or  by  softening,  by  unde- 


byCoogle 


270 


SPINAL  DISEASES 


fined  Bnpporatioii,  or  by  absoeu;  the  mo9t 
common  mode  being  bj  aoftening,  the  disur- 
ganizatioa  inTolviog  the  whole  cord  or  onlj 
one  column.  Acuto  myelitia,  except  as  a  se- 
quel to  Bpiaal  menin^tis,  or  when  caased  tj 
a  wonnd,  is  rare.  Tbe  a/mptome  are  umilar 
to  those  of  Bpiaal  meningitis,  and  it  mnst  be 
borne  in  mind  tliat  the  two  digeaeeB  are  rare); 
nnconneoted,  one  inducing  the  other,  the  pri' 
mary  disease  being  predominant.  Paralyaia 
often  oomea  on  in  a  few  hours,  and  is  more 
pronounced  tlian  in  meningitis.  It  is  nsnally 
confined  to  the  lower  limbs,  bat  involves  the 
upper  extremities  when  the  affection  reaches 
as  high  03  the  fifth  pair  of  oerrical  nerves. 
When  the  inflammation  U  in  the  upper  cervical 
and  occipital  sectiona  of  the  cord,  death  may 
take  place  almost  immediately  from  arrest  of 
respiration.  In  olironio  affections  the  palsied 
limoa  nsnally  become  atrophied,  and  indura- 
tion  or  scterosia  of  the  cord  aosaes,  caosed 
by  an  abnormal  growth  of  connective  oellnlar 
tissue,  socompinied  by  atrophy  of  nerve  (ia- 
ane.  Uyelitia  attacks  subjects  of  all  ages,  bnt 
more  oommonly  adalts,  aad  is  more  frequent 
fu  the  male  tlian  in  the  female  sex.  The 
treatment  depends  upon  the  intensity  of  the 
attack;  in  the  majority  of  acute  cases  little 
more  can  be  done  than  to  endeavor  to  relieve 
the  most  nrgent  symptoms,  such  as  promoting 
the  action  of  the  bowels  and  preventing  re- 
tentJon  of  urine.  Strychnia  may  be  some- 
timea  nsed  in  the  earlier  stages  of  acute  mye- 
litis witli  advantage,  and  so  may  the  electric 
current,  and  in  chronic  cases  with  decided  bene- 
fit.— Spinal  Apoplexy,  or  hcemorrhage  within 
the  spinal  canal,  may  be  caused  by  injuries 
to  the  spinal  membranes,  or  by  degeneration 
of  the  cord.  Extravasations  of  blood  derived 
from  the  membranes  are  chiefly  formed  in  the 
lower  part  of  the  spiual  canal,  and  the  changes 
found  in  the  sabstance  ol  the  cord,  and  the 
blood  clot,  are  similar  to  those  in  cerebral 
apoplexy,  as  described  in  Bsiiy,  Diseabes  of 
THB.  The  effusiona  canse  irritation,  pain  in 
the  back,  spasm  of  muscles  below  the  seat  of 
iajnry,  and  finally  paralysis.  Spinal  apoplexy 
is  distinguished  from  other  paralytic  affections 
by  observing  that  the  attending  paralysis  is 
naually  not  accompanied  by  fever  or  general 
loss  of  nervous  power,  and  other  symptoms. 
The  treatment  is  rest  and  attention  to  the  gen- 
eral state  of  the  health,  with  moderate  coanter- 
irritation.— Pri>jrM»ir«  Loeimotor  Ataxia  (Gr. 
iraiia,  want  of  order).  This  name  haa  been 
given  to  a  form  ot  paralysis  characterized 
by  disorderly  muscular  movements  in  conse- 
qnence  of  lose  of  coordinating  power,  which 


more  fully  than  any  previous  author,  and  gave 
it  its  name.  Its  pathology  and  location  had 
been  pointed  ont  by  Dr.  Toild,  but  its  causes 
were  more  fully  investigated  by  Duchenne. 
Romberg  called  the  disease  tabu  dorialit,  and 
it  has  also  been  called  myelo-pbthisis.    There 


is  not  much  loss  of  muscular  power,  except  as 

general  debility  advances,  but  the  dtminntion  of 
sensation  is  more  marked.  The  patient  has  a 
peculiar  gait  in  walking,  throwing  the  legs  out 
in  a  jerking  and  uncertain  manner,  and  when 
the  disease  is  pretty  well  advanced  throws  his 
arms  out  like  a  man  balancing  on  a  tight  rofte. 
He  seems  to  be  somewhat  in  the  condition  of 
one  who  is  walking  in  the  dark  over  uneven 
ground.  That  which  has  been  termed  the 
"  muscular  sense  "  is  impaired.  The  harmony 
of  the  reflex  impressions  by  which  muacolor 
contraetiona  are  regulated  and  the  limbs  moved 
and  adjusted  is  eo  far  disordered  that  either 
too  much  or  too  little  contraction  is  produced 
at  each  step.  The  foot  will  be  thrown  out 
and  not  properly  bronght  to  the  ground,  and 
as  if  to  relieve  this  deficiency  the  patient  by 
an  effort  of  the  will  brings  the  foot  down  at 
the  next  step  with  too  much  force.  A  chief 
characteristic  is  the  inability  to  walk  or  atand 
ith  the  eyes  closed.    It  needs  the  ai 


is  uncertain  and  reeling  even  with  the  eyea 
open,  bnt  if  the  patient  shuts  them  he  will 
fall.  As  the  diaeaae  propreasea,  the  tipper  ex- 
tremities become  affected,  and  it  is  difl^cnlt  for 
the  patient  to  tie  his  cravat  or  button  his  coat, 
or  perform  any  motions  requiring  coordina- 
tion of  muscular  movements.  There  are  cer- 
tain premonitory  symptoms  which  have  been 
reliea  upon,  such  as  fugitive  shooting  paina 
in  different  parts  of  the  body,  of  a  neural- 
gic character;  but  thej  are  often  fonnd  un- 
connected with  the  disease,  and  often  abaent 
when  the  disease  is  present.  One  of  the  early 
symptoms  is  incontinence  of  tirine  oonsequent 
upon  relaxation  ot  the  sphincter  muscle,  and 
an  irritable  state  of  the  mucons  membrane 
of  the  bladder;  and  there  ia  often  increased 
sexnat  activity,  which  however  declines  in  the 
progress  of  the  complaint,  and  at  last  ends  iit 
impotence.  A  characteristic  feature  of  the 
disease  is  transient  localized  paralysis,  Bach 
as  that  of  the  sixth  pair  of  cranial  nervce, 
which  supply  the  external  straight  muscle  of 
the  eyeball,  or  the  third  pair,  which  supply 
the  elevators  of  the  eyelid,  end  the  constnctor 
of  the  iris,  so  that  there  is  drooping  of  the 
lid  and  dilatation  of  the  pnpi],  one  eye  being 
usually  affected  more  than  the  other,  and  vis- 
ion is  sometimes  impaired  or  lost.  In  some 
cases  these  paralytic  affections  are  permanent. 
When  the  paralysis  of  the  limbs  begins  on  one 
side,  which  it  frequently  does,  it  is  much  often- 
er  upon  the  left  than  the  right  side.  Before 
the  diaease  is  much  advanced,  althongh  the 
gait  is  irregular  and  jerking,  the  patient  re- 
tains the  power  to  walk  considerable  distances 
in  spite  of  the  great  exertion  which  he  makes. 
After  a  time  the  power  of  locomotion  is  lost, 
the  patient  is  confined  to  his  bed,  he  becomes 
nnable  to  feed  himself,  and  speet^  ie  difiicult, 
sometimes  impossible.  The  disease  is  distin- 
guished from  ordinary  paraplegia,  or  anterior 
spinal  paralysis,  by  the  careful  aod  oironmapect 
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giit  of  th«  latter;  and  althon^  it  ha«  some 
BTmptoiDB  in  common  with  general  paralyiis 
of  the  inaane,  the  totalitr  of  them  will  enable 
a  diagnona  to  be  made.  The  prognoBie  ia  ex- 
tremely nnCavorable ;  Yery  few  caaea  ever  cease 
progresaing,  and  fewer  still  recover.  The  most 
that  caa  be  hoped  for  ia  that  the  diaeaae  will 
remain  atatiouarj  or  progress  alowly.  Some- 
times it  develops  rapidly,  but  generally  years 
alapae  before  the  fatal  termination,  and  in  moat 
cases  death  is  produced  by  some  iutercarrent 
affection.  The  moat  marked  pathological  con- 
dition  ia  indaration  or  scleroaia  of  the  poaterior 
colnmns  of  the  spinal  cord,  involving  the  gray 
eubatance  and  the  roota  of  the  posterior  nerves. 
The  sclerosis  is  an  abnormal  development  of 
the  connective  tisane,  and  produces  atrophy 
and  degeneration  of  the  nerve  fibres.  Among 
the  most  frequent  ceases  of  progressive  loco- 
motor ataxia  are  eipoanre  to  wet  and  cold,  me- 
chanical injuries,  and  syphilis.  Severe  blows 
and  falls,  and  the  ooncuaaion  produced  by  rail- 
road coliiaions  and  similar  shocks,  often  occa- 
sion that  coDgeeted  condition  of  the  spinel 
cord  which  ends  in  locomotor  ataxia.  £ices- 
iive  and  continued  mental  exertion,  and  anxiety 
or  grief,  by  producing  a  hjpersmic  condition 
of  the  brain  and  spinal  cord,  sometimes  bring 
on  the  disease,  especially  if  tnere  ia  a  constitu- 
tional faolt.  Eicessive  indulgence  in  the  aex- 
oal  passion  haa  been  regarded  as  a  frequent 
cause,  bnt  some  revision  of  opinion  will  need 
to  be  mode  on  this  point.  The  irritable  condi- 
tion of  the  cord  often  produces  a  morbid  aeznal 
desire  which  has  not  previonalj  been  oharac- 
teriatio  of  the  patient,  and  in  which  he  has  not 
inordinately  indulged,  and  many  are  now  in- 
clined to  believe  that  the  caase  in  question  haa 
been  overrated.  Males  are  more  often  effected 
Uisn  femalea.  Of  60  cases  analyzed  by  Carre, 
42  were  males  and  18  females.  It  is  especially 
a  diaeaae  of  middle  life,  between  the  ages  of 
80  and  60,  although  it  sometimes  occurs  before 
SO,  and  Trousaean  reports  a  case  in  a  patient 
80  jeara  old.  The  disease  ia  sometimes  asso- 
ciated with  general  paralyais  of  the  insane, 
■ometimes  one  and  sometimes  the  other  dis- 
ease appearing  first.  There  is  no  particular 
plan  of  treatment  established.  In  Europe  and 
m  this  country  success  has  seemed  to  attend 
the  employment  of  the  interrupted  galvanic 
corrent  (faradizaljon),  and  cases  are  reported 
u  having  been  benefited  by  the  continnons 
onrrent  of  a  powerful  battery.  (See  Mbdioal 
Eleotbiciti.)  Long' continued  and  well  regu- 
lated gymnaatic  exercises  were  succeBsfully  em- 
ployed by  Eisenmann  in  two  out  of  six  cases. 
The  iodide  and  the  bromide  of  potaaainm  are 
beneficial.  Counter-irritation  with  blisters,  is- 
anee,  and  cautery  has  been  found  of  no  bv»1. 
Moderate  exercise  and  a  well  regulated  nutri- 
tions diet,  to  promote  as  much  aa  possible  the 
healthy  assimilation  of  tissue,  should  be  re- 
fcarded  as  a  main  indication.  Galvanism  prom- 
ises to  be  a  powerful  adjunct,  but  time  is  stjll 
required  to  measure  ita  importance. 
768  TOL.  XT.— 18 
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BPDIDUS,  Eari,  a  German  novelist,  bom  in 
Brealau,  Oct.  IS,  17B6,  died  at  Freicrsbach, 
Baden,  July  13,  1856.  He  was  educated  at 
Strasburg,  joined  in  Germany  a  company  of 
strolling  players,  and  resided  from  18S2  at 
Baden-Baden,  llii  reputation  rests  on  Lis 
historical  romances,  Her  Battard  (3  vols,,  Zu- 
rich, 1626),  Her  Jude  (4  vols.,  Stuttgart,  1827), 
Der  Jetuit  (3  vols.,  1829),  and  Lef  iMalidi 
(6  vola.,  1831).  Hia  complete  works  include 
102  volumes  (1S31-'G4),  beaidea  minor  novels 
contained  in  his  periodical  publication  Vergitt- 
mcinnieAtriBSO-'SS). 

8P1HE.    See  Skileton,  and  Sputal  DiaiASBa. 

SPna.  (Fr.  tpinelU),  a  mineral,  sometimea 
ranked  among  the  precious  atones,  occurring 
in  regular  octahedrons  and  dodecahedrons,  va- 
riously modified ;  hardness,  S ;  specific  gravity, 
S'6  to  4'S.  The  color  is  commoidy  some  shade 
of  red,  but  is  sometimea  blue,  green,  yellow, 
brown,  black,  and  rarely  almost  white.  When 
pure,  it  is  a  compound  of  magneaia  28,  alumina 
73 ;  but  the  magnesis  is  often  replaced  to  some 
extent  by  one  or  more  of  the  protoxides  of 
iron,  zinc,  or  manganese,  or  by  lime,  and  the 
alumina  also  bj  peroxide  of  iron ;  hence  the 
numerous  varietiea  of  the  species.  These  are 
denominated  according  to  their  colors,  and 
some  among  them  are  often  supposed  to  belong 
to  other  species.  The  black  varietiea  are  celled 
pleonaate ;  the  scarlet,  apinel  ruby ;  the  rose 
red,  balaa  ruby;  the  yellow,  or  orange  red, 
rubicelle;  the  violet,  almandine  ruby;  and  the 
green,  ceylonite.  The  goutt»  de  tang  of  the 
jewellers  is  of  blood-red  or  cochineal  color. 
The  mineral  ia  infusible  before  the  blowpipe 
alone,  and  is  not  attacked  by  acids.  The  most 
valuable  spinels  are  found  in  Ceylon,  Siam, 
and  other  eastern  countries,  in  the  form  of 
rolled  pebbles  iu  river  beds.  They  are  also 
found  m  New  Jersey,  New  York,  and  central 
Uaasachu setts.  Perfect  specimens  fit  for  jew- 
elry are  rare ;  if  of  more  than  four  carats,  they 
are  sometimea  rated  as  worth  half  aa  much  aa 
diamonds  of  equal  size.  The  red  varieties  ore 
said  to  be  sold  for  true  rubies,  from  which  they 
are  with  difficulty  distinguished  ;  and  many  of 
the  others  are  often  confounded  with  other 
precious  stones  of  similar  hardness  and  specific 
gravity.  The  optical  properties  alone  may 
decide  without  analysis  between  the  colorless 
spinel  and  the  limpid  topaz  of  Siberia.  Bufr^ 
noy  was  obliged  to  apply  the  teat  of  potariKs- 
tion  of  light  to  a  white  cut  spinel  from  India, 
which  was  supposed  to  he  either  a  diamond  or 
a  white  emerald.  He  describes  one  of  a  dear 
crimson  with  a  violet  tint,  weighing  ],12B 
grains,  of  great  beauty,  valued  at  100,000  to 
110,000  francs. 

SPIKK,  a  S.  E.  connty  of  Dakota,  recently 
formed  and  not  included  in  the  census  of 
18T0;  area,  about  600  sq.  m.  It  Is  intersect- 
ed by  the  Dakota  or  James  river.  The  sur- 
face is  rolling. 

WmnKll.  See  Cottoh'  Uaiittaotitbb,  Lih- 
nr,  Rope,  and  Wool,  MASDrAcrcBES  of. 
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to  de,  m&rqniB,  a  fipaniah  sol- 
dier, bom  In  OenoB  in  1669,  died  neu  OuaJe, 
PiadmoDt,  Sept.  26,  1680.  He  wu  a  Ron  of 
the  marqnis  ^lippo  Spinola,  a  party  leader  at 
Genoa  And  t,  rich  Levant  merchant,  and  liia 
mother  was  a  princess  of  Salerno.  After  fill- 
ing local  offioea,  he  joined  hii  brother  Federl- 
go,  who  had  beooine  admiral  in  the  Spanish 
navy,  in  tlie  war  against  the  Dutch  and  Ens- 
tish.  In  1602  he  arrived  in  the  NetbeTlands 
with  a  corps  of  9,000  veterans  which  he  had 
rused  and  equipped  at  hia  own  expense,  and 
with  which  he  came  to  the  rescue  of  the  Span- 
iards nnder  Archdnke  Albert  against  Maurice 
of  Naasaa.  Hia  brother  fell  in  a  naval  battle, 
May  29,  1603,  and  he  was  desired  to  succeed 
him  as  admiral,  but  preferred  to  become  chief 
oommandeT  of  the  Spanish  army  io  the  Neth- 
erlands.    He  oovered  himself  with  glory  in 


July,  1601.  After  other  operations  against 
Uanrice,  who  regarded  him  as  next  In  genins 
to  himself,  be  was  in  1609  among  the  first 
to  favor  the  trace  for  12  years  concluded  at 
the  Hague,  During  the  truce  he  commanded 
Spanish  troops  in  Germany.  In  1622  he  took 
JlUioli ;  in  the  same  year  he  was  repulsed  at 
Bergen-op-Zoom,  but  made  a  skilful  retreat ; 
and  in  1826  he  oaptored  Breda  after  a  siege 
of  ten  months.  He  afterward  reluctantly  be- 
came commander  of  the  Spanish  army  In  Italy, 
and  died  during  the  siege  of  Casale. 

SnifOZA  (also  written  Spinosa),  BirvA,  or 
BcHfltt)  a  Dntoh  philosopher,  bom  of  Jewish 
parents  in  Amsterdam,  Mot.  24,  1SS2,  died  at 
the  Hagne,  Feb.  21,  16TT.  He  translated  bis 
Hebrew  name  Baruch  into  Latin  as  Benedic- 
tns.  His  father,  a  Portuguese  merchant,  had 
fled  from  persecution  to  Holland.  The  son 
was  educated  for  the  rabbinical  profession, 
and  g^ned  the  admiration  not  only  of  the 
masters  of  the  Hebrew  school  in  Amsterdam, 
but  also  of  the  chief  rabbi  Morteira,  who  be- 
came his  instructor  in  the  Talmud  and  the 
Oabala.  But  he  was  suspected  even  before  his 
16th  year  of  vei^ng  toward  heresy,  and  was 
accused  of  contemning  the  law  of  Moses  and 
denying  the  immortality  of  the  soul  and  the 
reality  of  angelic  communications.  Summoned 
before  a  rabbinical  tribunal,  he  anticipated  ex- 
communication by  withdrawing  himself  from 
the  synagogue.  He  neglected  the  repeated  sum- 
mons of  the  synagogue  t«  trial,  and  at  length 
in  1650  the  anathtma  maraTiatha,  at  greater 
eioommunication,  was  uttered  against  him. 
He  was  already  familiar  with  the  Portuguese, 
Spanish,  Italian,  German,  and  Flemish  lan- 
guages, and  was  studying  Latin  under  the  phy- 
sician Van  Ende.  This  language  introduced 
him  not  only  to  Ohristian  learning,  but  also  to 
the  literature  and  philosophy  of  classical  an- 
tiquity, then  studied  with  special  enthusiasm, 
and  opened  to  him  the  writings  of  Descartes. 
The  Talmud  makes  it  the  duty  of  scholars  to 
learn  some  neohanical  art.   Spinoza  had  there- 
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1  synagogue,  le 
polishing  lenses,  by  wIucd  be  gained  his  subsis- 
tence during  the  remainder  of  his  life.  Exiled 
from  Amsterdam  by  the  magistrates  on  applica- 
tion of  the  rabbis,  he  lired  for  a  short  time  with 
a  friend  in  the  vicinity,  went  thence  to  Bhyns- 
borg,  near  Leyden,  whence  in  1664  he  removed 
to  Voorburg,  near  the  Hague,  and  finally  yield- 
ed to  the  request  of  his  friends  to  reside  en- 
tirely at  the  Hague,  all  the  leisure  time  saved 
from  labor  being  given  to  philosophy.  Aft«r 
the  death  of  hia  parents  hia  sisters  attempted 
to  deprive  him  of  bis  portion  of  the  inheri- 
tance. Having  eBtablished  his  rights  by  law,  he 
contented  himself  with  taking  only  a  bed.  la 
J6T8  the  professorship  of  philosophy  in  the  uni- 
versity of  Heidelberg  was  offered  to  him,  the 
condition  being  that  he  should  teach  nothing 

3 iposed  tothe  establiabed religion;  buthede- 
ined  it.  When  it  was  proposed  to  obtwn  a 
pension  for  him  from  Louis  XIY.,  he  replied 
that  be  had  nothing  to  dedicate  to  that  monarch. 
Meanwhile  be  endured  the  toil  and  wants  of 
poverty,  and  was  wont  to  protract  his  labors 
into  the  night.  His  first  work,  Eaiali  Dm 
Carte*  Prineipiorum  Philotopkta  Pan  I.  tt 
II.,  Mare  6eometrieo  Demonttrata  (Amster- 
dam, 1668),  which  contuns  in  an  appendii  the 
germ  of  his  Ethiea,  immediately  gave  him  the 
reputation  of  a  great  philosopher.  His  sec- 
ond work,  Traetata*  Theologiea-PoUtitti*,  pub- 
lished anonymously  in  1670,  treats  the  relation 
between  church  and  state,  and  is  entirely  dis- 
tinct fromhis  philosophical  writings.  Religion, 
he  maintained,  is  neither  doctrine  nor  eultnt, 
but  ia  essentially  the  love  of  God,  the  expres- 
sion of  which  is  piety  and  obedience,  and  its 
worship  is  virtue.  Doctrines  belong  to  the 
domain  of  philosophy,  actions  to  that  of  the 
state,  feelings  to  that  of  religion.  Absolute 
freedom  should  prevail  in  the  first  and  the  last, 
while  the  second  should  be  regulated  by  the 
state  in  the  interest  of  order  and  tranquillity. 
He  therefore  advocated  a  state  religion,  whioh 
should  ordain  ceremonials,  but  leave  liberty  of 
thought  Inviolate.  He  referred  for  support  of 
his  opinions  to  the  Bible,  in  which  he  dis- 
tinguished between  the  facts  narrated  and  the 
coloring  received  from  tbe  minds  of  the  writers, 
and  thus  laid  the  foundation  of  the  rationalia- 
tio  school  of  interpretation  in  Germany.  Nu- 
merous refutations  of  his  work  appeared,  es- 
pecially from  Oartesian  theologians;  yet  it  was 
read  throughout  Europe,  being  published  and 
translated  with  divers  devotional,  historical, 
antiquarian,  and  even  medical  titles  employed 
to  disguise  it.  Averse  to  controversy,  Spinoza 
withheld  his  other  and  more  important  works, 
which  were  first  published  after  his  death  by 
his  friend  Ludwig  Heyer,  a  physician  of  Am- 
sterdam, His  heSth,  never  vigorous,  suflered 
from  unremitted  confinement  and  devotion  to 
study.  He  sometimes  passed  entire  months 
without  leaving  his  chamber,  occupied  only 
with  meditation,  conversation  with  his  friends, 
and  answering  letters  on  philosophical  *ub- 
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jMta.  In  ft  letter  dated  JdIj  15,  1676,  ha 
promiMS  further  expUoatlonB  "if  mj  life  he 
oonliiiDed."  After  his  death  his  manusoripta 
w«re,  in  aooordaace  with  his  order,  sent  to 
his  publisher  at  Amsterdam,  and  within  a  year 
ftppeared  Ethiea,  Ordint  Qeometrico  Demon- 
Mtrata,  oontaining  his  philosophical  doctrine, 
which  had  been  written  between  16S3  and 
16S6;  Ihietatta  da  InUlUetvt  Emendations, 
and  TraetaUit  Politicut,  both  of  them  frag- 
manta;  a  oollectJon  of  letters  to  Oldenburg, 
Simon  de  Vries,  Lndwig  Me;er,  and  Ble;en- 
bergfa ;  and  a  fragmentary  sketch  of  Hebrew 
grammar,  aiming  to  give  it  a  logical  devel- 
opment— The  whole  system  of  8pinoEa  is  a 
demonstration  from  the  eight  definitioDS  and 
seven  axioms  of  the  first  book  of  the  Ethiea. 
Aooordiog  to  him,  it  follows  from  Qie  defini- 
tion of  sabstanoe  that  it  is  necessary  and  Infi- 
nite, that  it  is  one  and  indivisible,  and  that  it 
is  therefore  God,  the  only  self-eiistent,  all- 
perfect,  and  absolntelj  infinite  Being.  Noth- 
ing exists  eioept  Babstance  and  the  modes  of 
ita  attributes.  Substance  cannot  prodnce  sub- 
stance, and  therefore  there  is  no  such  thing 
sa  creation,  no  beginning  or  end,  but  all  things 
have  necessarilj  fiowed  from  the  Infinite  Be- 
ing, and  will  continue  to  flow  on  for  ever,  in 
the  same  manner  as  from  the  nature  of  a  tri- 
angle it  follows,  and  will  follow  from  eter- 
nity to  eternity,  that  the  angles  of  H  are 
eqnal  to  two  right  angles.  Of  the  infinite 
number  of  infinite  attribntes  of  Deitv,  only 
two  are  known  to  na,  extension  and  thonght, 
the  objective  and  snbjective  of  which  he  is 
the  identity.  Body  is  a  mode  of  extension, 
which  being  illimiteble  cannot  be  divided ; 
thoD^t  is  also  infinite,  and  mental  acte  are 
modes  of  it.  It  follows  also  that  Qod  is  the 
only  free  cause  (mum  l\btr<i) ;  all  other  things 
and  beings  move  by  fixed  laws  of  caueatioo, 
without  free  will  or  contingency.  He  is  the 
eauta  immaneiu  omnium,  not  existing  apart 
from  the  oniverse,  but  expreased  in  it,  as  in  a 
living  garment.  As  conceived  in  his  attributes 
simply  and  alone,  he  is  natura  naturant ;  as 
conceived  in  the  infinite  series  of  modifica- 
tioDs  which  follow  from  the  properties  of  these 
attributes,  he  is  natura  naturata.  Between 
bodiea,  tfae  modes  of  extension,  and  ideas,  the 
modes  of  thought,  there  is  a  constant  parallel- 
ism. The  duality  everywhere  appears,  and  a 
soul  belonfn  alike  to  animals,  vegetebles,  and 
minerals.  Man  is  a  complex  example  of  this 
compound.  There  is  no  reciprocal  influence 
between  the  bodily  and  the  ideal  world,  bnt  a 
perfect  harmony,  since  it  is  the  same  substance, 
affected  in  the  same  manner,  bnt  expreased 
under  each  of  the  two  attributes.  Individual 
beings,  whether  ideas  or  bodies,  are  modes,  the 
changing  forms  of  substance,  to  which  they  are 
related  as  wavelete  to  the  ocean.  The  finite 
has  no  existence  as  such ;  substance  is  not  made 
up  of  modes,  but  is  prior  to  them ;  and  Hegel 
therefore  remarks  that  Spinoza  rather  domes 
the  existence  of  the  material  universe  than 
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identifies  God  with  It.  The  human  mind  has 
two  chief  ways  of  knowledge,  the  intuitive 
through  the  reason,  and  the  imaginative.  The 
imagination,  which  deals  with  the  objects  of 
experience,  represents  the  world  as  a  multi- 
plicity of  individuals.  It  obteins  a  partial  and 
inadequate  view  of  the  images  which  appear 
before  it,  considers  modes  as  things,  and  names 
tham  man,  horse,  tree,  &o.  The  reason  sees 
together  in  their  unity  what  the  imagination 
isolates  and  individualizes,  and  attains  to  ade- 

Joate  or  exhansWve  knowledge,  to  universal  or 
ivine  ideas,  which  are  pore  thonghta,  not  in- 
volving the  conception  of  extension,  and  not 
consisting  in  images  or  words.  The  mind  is 
passive  and  in  bondage  in  so  far  as  it  is  influ- 
enced by  inade<^uate  ideas,  and  is  active  and 
free  in  bo  far  as  its  ideas  are  adequate.  If  all 
objects  of  knowledge  be  redded  in  th^r  re- 
lations to  the  one  absolute  Being,  the  knowl- 
edge of  particular  outward  things,  nature, 
Lfe,  or  history,  becomes  in  fact  a  knowledge 
of  God;  and  the  more  complete  such  knowl- 
edge, the  more  the  mind  ii  raised  above  what 
is  perishable  in  the  phenomena  to  the  idea 
which  lies  beyond  them.  It  dwells  exclusively 
upon  the  eternal,  is  occupied  with  everlasting 
laws,  emancipates  iteelf  from  the  conditions  of 
duration,  and  secnres  its  immortality,  by  be- 
coming "  of  such  a  nature  that  tbe  portion  of 
it  which  will  Derish  with  the  body,  in  com- 
parison with  that  of  it  which  shall  endure, 
shall  be  insignificant"  The  law  of  passion  is 
that  all  things  desire  life,  seek  for  energy,  for 
fuller  and  ampler  being.  £very  single  Wog 
pnrsnes  that  which  will  give  it  increased  vital- 
ity. Man  gathers  life  and  self-mastery  only 
from  the  absolute  Being;  the  love  of  God  is 
the  extinction  of  all  other  desires;  and  virtue 
is  the  knowledge  and  power  of  God  in  the 
human  soul,  the  exhaustive  end  of  human  aspi- 
ration. The  ethical  principles  in  which  the 
philosophy  of  Bpinoza  rcBults  were  m'oposed 
by  him  as  identical  with  those  of  the  Chnstian 
reli^on. — The  best  complete  editions  of  his 
works  in  the  original  Latin  are  by  Fanlns 
(2  voIst  Jena,  1802-'8),  GfrCrer  (Stuttgart, 
1880),  and  Bruder  (8  vols.,  Leipsic,  ]848-'e). 
There  are  German  translations  by  Berthold 
Auerbach,  with  a  biographical  notice  (6  toIs., 
Stuttgart,  1841 ;  new  ed.,  enlarged,  1874),  and 
by  J.  H.  von  Kirchmann  and  Schaarscliaiidt 
(1871  et  ug.) ;  French  translations  by  fmile 
Susset  (2  vols.,  Faris,  1848 ;  enlarged  ed.,  S 
vols.,  1861J,  and  by  J.  G.  Prat  (1888  tt  $eg.). 
Spinoza's  newly  discovered  Tractatvt  d»  t>eo 
tt  ffomine  has  been  edited  by  Van  Vloten  (Am- 
sterdam, 1862;  Germsn  and  Dutch  transla- 
tions, 187(1),  and  commented  upon  by  Sigwart 
(Gotha,  1806)  and  Trendelenburg(Berlin,  1867). 
Among  his  biographers  are  Colerua  (Butch, 
I6B8;  French,  1708;  German,  1788),  Lucaa 
(Amsterdam,  1719),  Diete  (Dessau,  1788),  Phi- 
lippson  (Brunswick,  1790),  A.  Saintes  (Paris, 
1842),  Van  Vloten  (Amsterdam,  1882),  and  R. 
'Willis  (London,  1870).    See  also  F.  H.  Jacobi, 
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JTahw  Ait  Lehre  de*  Spinota  in  Brt^en  an  Men,- 
deUiohn  (Berlin,  1786) ;  Herder,  Oott,  einiff« 
OetprSthe  (Gotha,  1T87) ;  Sigwart,  Der  ^i- 
notttmut  Mttoritch  und  pkihaopkUeh  grl&utert 
mbingen,  1889) ;  Knno  Fiaoher,  B.  SpinotaU 
Ztbtn  vTid  Charakter  (M&nnheini,  1868) ;  S.  E. 
LOwenhardt,  Benedict  von  Spinota  in  teinem 
V^haltnitt  zar  Philotophie  und  NaturfoT- 
lehung  d*r  neuer»n  Zeit  fBerlin,  1872);  and 
JHe  £thik  dM  Spinoza,  with  the  originfd  text, 
edited  by  Hugo  OinBberg  (Leipsic,  1876).  In 
1876  a  movement  was  commenced  for  erectiog 
a  moDomeiit  to  Spinoza  &t  Che  Hagae  on  the 
aOOth  anniversary  of  his  death,  Feb,  21,  1877. 
8P1B£A  (supposed  to  be  from  Gr.  awtipitv, 
to  wind,  some  kinds  being  nseful  to  form  gar- 
lands), a  genns  of  planU  of  the  rose  family, 
oomprbiog  abOQt  60  species,  widely  distribnted 
throughout  the  temperate  and  subarctic  por- 
tions of  the  northern  hemisphere.  It  inclades 
both  herbs  and  shrubs,  some  of  which  have 
received  popolar  names,  while  for  many  culti- 
vated species  the  botanical  name  is  in  common 
use.  The  alternate  leaves  are  simple  or  com- 
pound, with  mostly  manifest  stipules;  the 
amall  white  or  rose-oolored  flowers  (sometimes 
dioecious)  are  in  dense  or  long,  loose,  terminal 
panicles  or  cymes,  or  in  aiillary  nmbei-like 
corymbs,  and  consist  of  a  short,  persistent,  five- 
oleft  oalyx,  with  Ave  equal  petals,  numerous 
s,  and  mostly  five  pistils  (two  to  twelve). 
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the  ovaries  to  which  become  several -seeded 
pods  or  follicles  tn  frnit  In  some  rare  oases  the 
parts  of  the  flower  are  in  fonrs  instead  of  fives, 
— The  most  common  native  speaies,  3.  laliei- 
fitUa,  is  known  as  meadow  sweet  and  qneen 
of  the  meadows,  and  is  abundant  in  moist 


meadows  and  on  the  margtes  of  eworaps,  w1ier« 
its  slender,  parplish,  very  brittle  stems  form 
clumps  8  ft.  or  more  high ;  the  variable  leaves, 
mostly  wedge-lanceolate,  are  simply  or  donb- 
ly  serrate,  acnte  or  obtuse,  thin,  and  mostly 
smooth;  the  flowers,  in  a  crowded  termini 
panicle,  are  white  or  sometimes  flesh-colored ; 
It  remains  in  flower  from  July  to  September, 
and  is  sometimes  caltivated,  A  hybrid  variety, 
said  to  be  prodooed  from  this  and  Dooglas's 
meadow  sweet  {S.  Douglatii),  at  the  N.  W. 
coast,  has  longer  flower  cloaters,  of  a  lively 
rose  color,  and  is  a  garden  favorite  on  aooonnt 
of  its  long  oontinned  bloom, — Hardback  and 
steeple  hush  are  common  names  for  S.  tommt- 
Una,  found  in  low  grounds  from  Canada  to 
Georgia,  hot  more  abundant  in  New  England 
than  elsewhere ;  the  stems,  smooth  and  dark 
bronze-colored  when  old,  are  2  or  8  (t.  high 
and  thickly  famished  with  ovate  or  oblong 
serrate  leaves,  covered  on  the  nndor  sarface 
witharery  thick  woolly  down,  which  is  whitish 
or  slightly  rnsty,  and  in  marked  contrast  with 
the  very  dark  green  of  the  upper  sarface ;  the 
flowers,  appearing  in  July  and  lasting  till  an- 
tnmn,  are  in  a  dense,  tapering,  spire-like  pani- 
cle, rose>pnrple,  or  rarely  white.  The  plant 
is  very  astringent,  and  is  ased  as  a  domestic 
remedy,  and  by  physicians  as  a  tonic  and  as- 
tringent in  diarrhtea  and  other  bowel  com- 
plunts. — The  largest  of  our  native  speoiea,  S. 
opalifalia,  grows  in  it*  different  forma  from 
Oanada  to  the  golf  states,  and  west  to  Oregon 
and  California;  it  is  a  ragged  shrub,  from  4 
to  10  ft,  high,  with  long  recurved  branchea 
and  a  loose  bark,  the  numerous  layers  of  which, 
spontaneously  separating,  have  caused  it  to  be 
called  nine-bark ;  its  roundish  heart-shaped 
lesves  are  often  three-lobed  and  doubly  ser- 
rate ;  the  abondant  white  flowers  are  in  nm- 
bei-like clusters,  and  are  succeeded  by  bladdery 
pods  which  turn  parplish.  The  golden  spiraa 
(S.  auTta  of  the  catalogues)  is  only  a  variety 
of  this,  in  which  the  leaves  when  young  are 
bright  greenish  yellow ;  it  is  very  showy  in 
spring,  whUe  the  foUage  is  fresh ;  this  is  some- 
times used  with  good  effect  for  ornamental 
hedges, — Among  Oie  many  shrubby  species  in 
oultivstion  the  most  frequent  are :  the  plum- 
leaved  spirma  iS.  pmnifclia),  from  Japan,  with 
smooth  lanceolate  leaves,  and  in  the  form  gen- 
erally cultivated  very  double  pure  white  flow- 
ers; Reeves's  spirma  {3.  Eeeteiiajui  of  the 
oataloguM,  hot  properly  8.  lanceolata),  from 
China,  with  nnmerons  nmbels  of  white  flow- 
ers; St.  Peter's  wreath  or  Italian  May,  with 
long  recurved  branches  crowded  with  small 
sessile  umbels  of  white  flowers;  Fortune's  spi- 
nes (S.  Fortvnti  or  eallota),  from  China,  with 
long  slender  stems  bearing  flat  corymbs  of 
rose-pink  or  white  flowers;  S.  arit^olia,  from 
Oregon,  with  terminal  panicles  of  yellowish 
white  flowers ;  and  Tbunberg's  spirma  {S. 
TTiunbargii),  from  the  mountains  of  Japan, 
a  dwarf  species,  with  small  flowers  in  clusters 
of  three.    The  tall  Chiaese  shrub,  with  flowers 
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MTeral  times  lu^er  than  the  otbere,  and  for- 
merly oallod  S.  grand^lora,  ia  now  placed  in 
a  aeparate  genos,  aoehorda. — Among  the  her- 
baceooa  epeciea,  the  fineat  native  ia  the  qneen 
of  the  prairie  {8.  lohata),  foond  wild  from 
Pennaylvaaia  to  Eentnckj,  and  common  in  oul- 
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Dnpwut  <3plne«  AUpaiidiil*). 

Ovation,  with  small  flowers  of  a  peach-hlossom 
color.  Goata'  heard  (S.  aruneut)  ia  another 
native  from  New  York  westward,  found  also 
in  Earope,  with  numerous  slender  spikes  of 
difEciouH,  whitish  flowers.  Dropwort  (S.  fili- 
pmdula),  from  Earope,  has  large  cjmes  of 
white  or  pink-tipped  flowers.  The  fine  her- 
baceous plant  wtuch  ia  often  called  tpiraa 
Japoniea  belongs  to  the  saxifrage  family;  its 
proper  name  ia  attilbt  Japoniea, 

SPttJl.  vaBBA    Bee  Aib  Vbbsels. 

SPn^  or  ^bts  (Qer.  Sptytr  or  Speier),  a 
town  of  Bavaria,  capital  of  tiie  district  of  the 
Palatinate,  on  the  left  bank  of  the  Rhine,  at 
its  Junction  with  the  Speyerbach,  16  m.  N.  E. 
of  Laiidan ;  pop.  in  1871,  13,241.  It  has  a  ca- 
thedral in  the  Romanesqne  style,  remarkable 
for  its  size  acd  antiquity ;  it  was  damaged  by 
the  French  in  1689,  bat  has  been  partly  re- 
stored with  great  splendor ;  it  contains  the 
tombs  of  eight  emperors,  fine  monaments,  and 
a  hall  of  antiquities.  Yery  little  is  left  of  the 
imperial  palsce,  where  in  1G29  the  diet  was 
held  at  wnich  the  Reformed  princes  made  the 

frotest  from  which  originated  the  name  of 
Totestants. — Spire  was  a  Roman  military  sta- 
tion nnder  the  name  of  Augusta  Nemetum  (pre- 
vioQslj  Noviomagus),  and  is  said  to  have  nad 
a  Christian  community  in  the  2d  century,  and 
a  bishop  Id  the  Sd.  In  the  Tth  century  it  was 
known  nnder  the  Latin  name  of  Spira.  The 
town  became  of  great  importance  as  the  ordi- 
nary reaidence  of  the  emperors  of  Germany, 
and  the  seat  of  the  impenal  chamber  or  su- 
preme conrt  of  appeal  and  of  several  diets. 
The  French  laid  it  in  asbes  May  31, 1669.  It 
was  rebuilt  in  1699,  bnt  never  recovered  its 


ancient  prosperity.  After  the  French  occu- 
pation (t801-'14)  it  was  in  1816  given  to  Ba- 
varia.— The  bishopric  of  Bpire,  one  of  the 
oldeat  in  Germany,  long  enjoyed  the  righte 
of  sovereignty,  and  the  prince-bishops,  whose 
castle  was  at  Bruchsal,  nad  an  enormons  in- 
come, Uore  than  half  of  the  territory  was 
f'ven  to  France  by  the  treaty  of  Lun^ville, 
eb.  9,  1801,  and  the  rest  to  Baden  in  1602. 

Spun  W  SILT.    See  Htdroohlobio  Acid. 

SPninULISIf,  a  term  formerly  used  to  de- 
signate the  doctrines  and  religions  life  of  a 
class  of  mystics  who  profenaod  to  be  nnder 
the  sensible  guidance  of  the  Divine  Spirit,  and 
who  were  diatiopiished  by  a  habit  of  spiritoal- 
izing  the  Sacred  Scriptures.  Jacob  Boehm, 
Miguel  de  Molinos,  Mme.  Guyon,  and  Mme, 
de  Bonrignon,  though  not  all  ostensibly  of  the 
same  commnnion,  are  representatives  of  the 
somewhat  numerous  class  of  reli^oniats,  par- 
ticnlarly  of  the  17th  century,  to  whose  teach- 
ings and  practice  tlie  appellation  of  spiritoalism 
has  been  applied.  Latterly,  however,  the  word 
baa  been  employed  exclusively  to  designate 
the  belief  of  those  who  regard  certain  accred- 
ited phenomena,  physical  and  mental,  as  the 
result  of  the  action  of  spirits,  influeDcing  and 
using  persons  of  a  peculiarly  sensitive  organi- 
zation, known  aa  mediums.  In  France  Allan 
Eardeo  (the  pseudonyme  of  Leon  Hippolyte 
Denisort  Rivail),  who  specially  investigated  the 
American  phenomena,  defined  it  es  follows: 
"  Properly  epeakiog,  spiritualism   is   the  op- 

Eosite  of  materiolism.  Whoever  believes  he 
as  within  him  something  distinguished  from 
matter  is  a  spiritualist;  but  it  may  not  follow 
that  he  believes  in  the  eiistence  of  spirits,  or 
in  their  communications  with  the  visible  world. 
To  designate  this  latter  belief  we  employ,  in 
place  of  the  words  spiritualism,  spiritualist,  the 
words  spiritism,  spiritist."  Spiritualists  assert 
that  phenomena  nearly  identical  witl>  the  man- 
ifestations of  modem  spiritualism  appear  in 
many  ancient  histories,  in  the  Delphic  oracles, 
in  the  lives  of  seers  and  clairvoysuts,  in  tlie 
facta  of  witchcraft  in  all  ages,  in  the  Ted- 
worth  occurrences  related  by  Glanvill  (1661), 
in  the  Camisard  marvels  in  France  (I686- 
1707),  in  the  occurrences  in  the  Wesley  family 
(1716),  in  Swedenhorg's  alleged  full  and  open 
communication  with  the  spirit  world  and  dai- 
ly converse  with  spirits  and  angels  more  than 
a  century  ago,  in  the  records  of  mesmerism 
and  somnambulism,  in  the  traditions  of  count- 
less families,  and  in  the  innumerable  published 
accounts  of  remarkable  dreams,  predictions, 
and  physical  phenomena. — Clairvoyance  ap- 
pears to  have  played  an  important  part  in  the 
introduction  of  modem  spiritualism,  and  a 
historical  sketch  of  the  latter,  to  he  com- 
plete, must  include  some  notice  of  the  former. 
Jung-StiUing  (1740-1817),  in  his  writings  on 
pneumatology,  noticed  that  clairvoyants,  da- 
ring their  more  exalted  states  of  ecttatit,  pro- 
fessed, with  what  seemed  to  him  satisfactory 
evidence,  to  he  in  converse  with  invisible  in- 
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telligenoM.  The  lame  oladms  to  open  inter- 
ooune  with  the  spiritDsl  world,  with  uiaaj 
phenomenal  evidencea  which  he  regarded  aa 
eatablUhing  their  tmth,  were  afterward  noted 
hj  Dr.  JnBtiDQS  Kerner,  and  detailed  at  large 
in  hia  biographj  (182S)  of  one  of  his  patients, 
Fredarica  HauSe,  more  familiar);  known  ae 
die  seeresB  of  Prevorat,  who  is  sdd  to  b&Te 
been  in  a  magnetic  state  for  noBt  of  the  time 
daring  the  last  Haven  years  of  her  life,  descri- 
bing tbe  persons  and  repeating  tbe  language 
of  what  sne  represented  to  be  spirits,  and  be- 
ing often  aooompanied  with  mjsterions  rap- 
ping  soonds.  In  1880  Bertrand  and  other 
■todents  of  mesmerism  came  npon  the  borders 
of  spiritualism.  Tbe  oorrespondence  (1836) 
between  the  French  mesmerists  Billot  and  De- 
leuze  shows  that  they  were  aware  of  some 
of  the  marvels  asaerted  hj  the  later  spiritual- 
ists. BlUot  writes  that  he  and  his  co-sec- 
taries had  both  seen  and  felt  the  spirits.  De- 
tenie  doalared  that  tbe  possibility  of  com- 
mnnloating  with  spirits  had  been  proved  to 
him,  and  he  also  oites  the  testimony  of  a  dis- 
tingaished  physician  concerning  clairvoyants 
who  "  canse  material  objects  to  present  them- 
■eWes,"  Many  instances  of  alleged  intercourse 
with  tbe  invisible  worid  sabseqnentl;  occurred 
in  France,  Germany,  and  other  parts  of  Eu- 
rope, and  in  the  United  States,  In  the  spring 
of  1648  the  societies  of  Shalcers  at  New  Leba- 
non and  Waterrliet,  N.  Y,,  and  several  other 
oommnnities  of  that  fraternity,  almost  simnl- 
taneonaly  became  the  snbjects  of  strange  psy- 
chological experiences,  during  which  certain 
of  tbe  members  wonld  lose  all  personal  con- 
sciousness, while  inflnences  purporting  to  be 
the  spirita  of  persons  of  different  nations,  who 
had  lived  in  tbe  world  in  different  ages,  toot 
possession  of  their  bodies,  and  spoke  through 
their  vocal  organs.  None  of  tbe  phenomena 
of  clairvoyanoe  were  more  remarkable  than 
those  in  the  case  of  Andrew  Jackson  Da- 
vis. (See  D4VIS,  Atrnsaw  jAOKSOfr.)  Thrown 
into  an  abnormal  state  of  mind  and  body  by 
the  process  of  magnetism,  this  young  man, 
while  professing  to  be  in  immediate  converse 
with  tbe  spiritual  world,  dictated  a  large  oc- 
tavo volume,  which  was  published  under  the 
title  of  "  The  Principles  of  Nature,  her  Divine 
Kevelations,  and  a  voice  to  Mankind."  In  a 
portion  of  this  book  that  was  dictated  in 
184B  (pp.  876-'B)  the  entranced  author  dis- 
tinctly predicted  that  tbe  communication  with 
the  spiritual  world  would  ere  long  assume 
"  the  form  of  a  living  demonstration."  It  is 
noteworthy  that,  althongh  Davis  was  almost 
wholly  nneducated,  bis  first  and  subsequent 
works,  conceived  when  he  was  in  a  clairvoy- 
ant state,  or  while  more  or  less  illuminated,  as 
he  alums,  by  the  influence  of  invisible  spirits, 
are  written  in  correct  and  oftentimes  elegant 
language. — The  "spirit-rapping"  phenomenon 
be^  in  March,  1846,  in  tbe  family  of  John 
D.  Fox,  in  Hydeville,  Wayne  oo.,  N.  Y.  Be- 
sides Mr.  and  Mrs.  Foi,  only  their  two  young- 


est children,  Margaret,  13  years  old,  and  Eate, 
9  years  old,  were  at  home  wben  the  family 
was  startled  by  mysterious  rappings  that  were 
heard  nightly  upon  the  fioor  of  one  of  the  bed- 
rooms, and  sometimes  in  other  parts  of  the 
house.  They  endeavored  to  trace  the  sounds  to 
their  cause,  but  failed.  It  is  also  alleged  that  a 
patter  of  footsteps  was  sometimes  heard,  the 
bedclothes  were  palled  off,  and  Kate  felt  a  cold 
hand  passed  over  her  face.  On  the  night  of 
March  81,  when  tlie  raps  occurred,  Eate  imita- 
ted them  by  snspping  her  fingers,  and  the  raps 
responded  by  the  same  number  of  eoonds. 
Kate  then  said  :  "Nowdoasldo;  count  1,  S, 
S,  4,  5,  0,"  at  tbe  some  time  striking  her  hands 
together.  The  same  number  of  raps  respond- 
ed, and  at  similar  intervals.  The  mother  of  the 
girls  then  said;  "Count  10;"  and  10  dietjnct 
raps  were  board  :  "  Count  IS,"  and  that  num- 
ber of  Bonnds  followed.  She  then  sud :  "  Tell 
us  tbe  age  of  Oatby  [the  youngest  daughter] 
by  rapping  one  for  each  year,"  and  the  num- 
ber of  years  was  rapped  correctly.  In  like 
manner,  the  ages  of  each  of  four  other  and 
then  absent  cbildron  were  byreqnest  indicated 
by  this  invisible  agent.  Mrs.  Fox  asked  if  it 
was  a  human  being  that  was  making  that  uoise, 
and  if  it  was,  to  manifest  it  by  making  the 
same  noise.  There  was  no  soond.  She  Giea 
said:  "If  you  area  spirit,  make  two  diatiiict 
sounds."  Two  raps  were  accordingly  beard. 
Three  weeks  afterward,  it  is  said,  it  was  made 
known  by  the  raps  that  tbe  body  of  a  murdered 
man  lay  baried  in  the  cellar,  and  the  exact 
spot  was  indicated  where  parts  of  a  boman 
skeleton  were  actually  found.  Tbe  name  of 
the  murdered  man  was  given,  and  it  was 
learned  that  five  years  before  such  a  person 
bad  visited  the  house  and  bad  suddenly  and 
mysteriously  disappeared.  After  a  while  Uie 
raps  occurred  only  in  the  presence  of  the  two 
sisters,  Margsret  and  Kate.  Tbe  family  hav- 
ing removed  to  Bochester,  the  raps  accom- 
panied them,  and  new  phenomena,  including 
clairvoyance  and  tbe  movement  of  ponderable 
bodies  without  appreciable  agency,  were  de- 
veloped. In  November,  1849,  tbe  Foi  girla 
appeared  in  a  public  ball,  and  tbe  phenomena 
were  freely  manifested  and  subjected  to  many 
tests ;  and  a  committee  appointed  for  their  In- 
vestigation, after  continuing  their  experimenta 
there  and  elsewhere  for  several  days,  reported 
that  they  were  unable  to  trace  them  to  sny 
mundane  agency.  In  May,  IBSO,  the  Fox  girls 
arrived  in  New  York ;  the  alleged  spiritual 
manifestations  became  the  subject  of  exten- 
sive newspaper  and  conversational  discussion; 
their  facts  were  published  far  and  wide;  "  me- 
diums," through  whom  they  were  said  to  oc- 
cur, sprang  op  in  different  ports  of  the  country, 
and  were  multiplied  by  hundreds  and  almost 
by  thouaands.  In  that  year  D.  D.  Home  (see 
Hon,  D&NiEL  Dttnolab),  at  tbe  age  of  17,  be- 
came known  as  a  medium,  and  in  the  five  fol- 
lowing years  be  attained  a  wide-spread  repata- 
tion,  especially  for  his  materializadon,  levita- 
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tion,  KoA  other  plieDomenft  far  BDrpaaaiog  Qie 
preTioQs  manifestatioiis  of  ordinarj  medinnu. 
Some  of  the  most  remarkable  manifeatations 
through  his  mediiuubip  occurred  in  Spring- 
flalil,  Mass.,  and  in  Hartford,  Conn.,  at  the 
reaidencoB  of  Henry  C.  Deming,  luao  W.  Sm- 
art, Alfred  E.  Bnrr,  and  othera.  Id  I6GG  he 
went  abroad,  and  gave  sittings  with  manifesto' 
taona  in  the  presence  of  Napoleon  UI.  in  Paris 
and  Alexander  II.  in  St.  Petersburg ;  and  both 
emperorB  gare  bim  large  presents  in  levels 
and  monej.  Nearly  oontemporary  with  Home, 
and  since  bii  pnbUcitj  as  a  medium,  many 
others  in  the  United  States  and  in  Enrope  have 
obtained  an  almost  eqnal  celebrity  for  materi- 
alizing manifestationB.  Among  tbe  mediums 
of  the  alleged  spiritnal  manifestations  there 
hare  been  repreaentatives  from  all  ciasses  and 
conditions  of  mankind.  Tbe  alleged  mediums 
have  beea  classified  as  rapping  mediums : 


ponderable  bodies  without  contact;  for  tbe 
production  of  phosphorescent  lights  in  a  dark 
room ;  for  playing  on  masical  instruments  in 
a  manner  beyond  their  ordinary  abilities ;  for 
involnntary  writing,  and  for  writing  indepen- 
dent of  any  apparent  aid  from  human  hands ; 
for  direct  spirit  speech,  and  for  impressional 

r.king  and  personation;  for  stigmata;  for 
diagnosis  and  healing  of  disease ;  for  levi- 
tstion;  for  producing  drawings  and  colored 
pictures;  for  photographing  spirits;  for  tbe 
introdnotion  of  flowers,  fruits,  vegetables,  and 
many  other  things  into  closed  rooms;  for  tbe 
development  of  other  mediums ;  and  finally, 
what  spiritoalists  consider  the  crowning  mar- 
vel of  all  the  manifestations,  for  the  material- 
ization of  spirit  forms  identical  in  appearance 
with  those  of  deceased  persons.  Indeed,  the 
powers  that  are  claimed  for  mediums  are  pro- 
tean in  variety.  By  the  raps  and  tipping  of 
tablee,  and  by  the  control  of  the  mediam's 
OT^ftne  to  write  and  speak,  the  spirits  are  sop- 
posed  to  express  tbeir  own  pecniiar  intelli- 
gence in  a  degree  of  perfection  proportioned 
to  tbe  development  and  passivity  of  tbe  me- 
dium. It  is  averred  that  persons  while  under 
the  spiritnal  afflatus  have  often  spoken  in  for- 
eign ton^nes  which  they  had  never  learned ; 
and  writings  in  langnages  to  them  unknown 
have  been  prodaoed  in  their  presence,  as  we 
are  told,  by  invisible  hands.  To  all  these 
modes  of  manifestation  there  are  cotratless 
witnesses  of  high  character  and  intelligence. 
Id  the  "  Ix>ndon  Qnarterly  Journal  of  Sci- 
ence "  for  January,  1674,  William  Crookes, 
tbe  editor,  classifies  some  of  tbe  phenomena 
exhibited  in  repeated  experiments  with  the 
medinms  D.  D.  Home  and  Kate  Fox  (after- 
ward Mrs.  Jencken)  as  follows  r  1,  tbe  move- 
ment of  heavy  bodies  with  contact,  but  vrith- 
out  mechanical  exertion ;  9,  tbe  phenomena 
of  percusuve  and  other  ^lied  eonnds;  8,  the 
slt^tion  of  weight  of  bodies;  4,  movements 
of  heavy  bodies  when  at  a  distance  from  tbe 


medinm  ;  6,  the  rising  of  tables  and  chairs  oO 
tbe  gronnd  without  contact  with  any  person; 
S,  the  levitation  of  human  beings ;  7,  move- 
ments of  varions  smell  articles  without  contact 
with  any  person ;  8,  luminons  appearances;  9, 
the  appearance  of  hands,  either  self-luminous 
or  visible  by  ordinary  light ;  10,  direct  writing ; 
II,  phantom  forms  and  faces;  13,  speciid  hi- 
stanoes  which  seem  to  point  to  tbe  agency  of 
an  exterior  intelligence ;  18,  miscellaneous  oo- 
correnoes  of  a  complex  character.  Tbe  eibibi- 
tions  which  Mr.  Crookes  and  a  few  friends  wit- 
nessed were  mostly  in  bis  own  bouse,  in  the 
light;  and  it  is  aaid  that  the  existence  of  an 
unexplained  force,  with  its  amonnt  and  direc- 
tion, was  accuraMly  tested  by  means  of  an  in- 
genious apparatus.  In  the  spring  of  1874  Ur. 
Crookes  with  others  began  the  investigation  of 
phenomena  exhibited  in  London  through  the 
mediumehip  of  Florence  Cook,  afterward  Mrs. 
Comer.  It  is  asserted  that  in  a  series  of  sit- 
tings extending  throogb  several  months  a  fe- 
male spirit  form,  temporarily  materialised  and 
not  dietinguiahable  from  a  haman  being,  re- 
peatedly came  from  a  cabinet  into  the  light, 
conversed,  sang,  submitted  to  various  tests,  ana 
then  disappeared.  Hr.  Crookes,  who  took 
several  photographs  of  the  figure,  says:  "It 
was  a  common  thing  for  the  seven  or  eight  of 
as  in  tbe  laboratory  to  see  Uiss  Cook  and 
*  Katie '  (the  spirit)  at  the  same  time  under  tbe 
full  blase  of  the  electric  light."  On  one  oc- 
casion Mr.  Yarley,  the  electrician,  by  meana 
of  a  galvanic  battery  and  cable-testing  appa- 
ratus, showed  to  the  satisfaction  of  the  epeo- 
tators  that  tbe  mediom  was  indde  of  the  cabi- 
net while  tbe  supposed  ■pirit  form  was  visible 
and  moving  outside.  Two  years  previously 
the  phenomena  of  material  iiati  on  appeared  at 
Moravia,  H".  Y.,  where  Mrs.  Mary  Andrews 
was  the  medium ;  end  Thomas  R.  Hazard  of 
Kbode  Island,  the  Rev.  R.  S.  Pope  of  Byan- 
nis,  Mass.,  and  other  respectable  persons  pres- 
ent at  these  sittings,  declared  that  they  saw 
and  conversed  with  the  spirits  of  their  de- 
ceased relatives  and  friends.  Nnmerous  cred- 
ible witnesses,  prominent  among  them  Henry 
8,  Olcott  of  New  York,  who  devoted  weeks  to 
special  investigation,  testify  that  dmilar  phe- 
nomena occurred  in  1674~'G  at  tbe  dttlnes 
with  tbe  Eddy  brothers  in  Chittenden,  Vt. 
Hr.  Hott  of  Memphis,  Mo.,  Mrs.  Anna  Stew- 
art of  Terre  Haute,  Ind.,  and  Mrs,  Markee  of 
Havana,  N.  Y.,  have  the  repntatioD  of  being 
remarkable  mediums  for  tbe  materializatjon 
phenomena.  Tbe  fraadalent  character  of  some 
exhibitions  has  been  exposed,  notably  of  that 
of  tbe  Hobneses  in  Philadelphia  in  18T4,  In 
which  tbe  supposed  spirit  form  called  "  Katie 
King"  appeared.  To  this  exhibition  Robert 
Dale  Owen  at  first  gave  full  credence,  but  be 
ultimately  withdrew  his  confidence,  thougb 
subsequent  investigations  threw  doubt  on  the 
charges  of  imposture  through  a  confederate. 
Almost  from  the  time  of  tbe  first  dttings  the 
phenomena  of  materialized  spirit  hands  and 
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feet  have  been  common.  InstrnmeQtB  have 
been  floated  aroaod  and  spirit  voices  heard, 
phenomena  supposed  to  l>e  produced  bj  the 
exercise  of  the  materializing  power.  Bnt  not- 
withstanding the  Boonmulated  oasamed  testi- 
mony in  regard  to  spirit  photographs  and 
materializations,  spiritaalists  themselves  are 
not  jot  nnanimoQS  in  admitting  them  among 
what  the7  believe  to  be  fullj  verified  phenom- 
ena.— Besides  the  thousands  in  everj  grade 
of  sooiety,  throagbont  the  civilized  world, 
who  are  more  or  leas  influenced  by  a  belief  in 
the  aupematnral  origin  of  the  manifeststions, 
many  persons  in  Europe  and  America,  distin- 
goished  in  tlie  walks  of  science,  philosophy, 
literature,  and  stateemansbip,  have  become 
avo^ved  converts,  or  have  admitted  the  phe- 
nomena so  far  as  to  believe  in  a  new  force 
not  recognized  by  acience,  or  have  testiSed 
that  the  manifestations  they  have  witnessed 
are  not  capable  of  eiplanatiou  on  the  ground 
of  imposture,  ooincidence,  or  mistake,  or  at 
least  have  considered  the  subject  worthy  of 
aeriooB  attention  and  careful  consideration. 
Among  these  are ;  Alexander  AksalcoS,  Robert 
Ohambera,  Hiram  Corson,  Augnstns  De  Mor- 
gan, J.  W.  Edmonds,  Dr.  Elliotson,  I.  H.  von 
Fiohte,  Oamille  Flammsri on,  Hermann  Oold- 
Bohmidt,  Dr.  Hsffle,  Robert  Hare,  Lord  Lynd- 
hnrst,  Robert  and  Robert  Dale  Owen,  Vf. 
M.  Thackeray,  T.  A.  Trollope,  Alfred  Rnssel 
Wallace,  Nicholas  Wagner,  and  Archbishop 
Whately.  As  the  organized  bodies  pf  spirit- 
nalists  include  but  a  small  proportion  of  those 
who  wholly  or  partially  accept  these  phe- 
nomena, it  is  impossible  to  make  even  an  ap- 
proximate estimate  of  their  numbers.  Wbiie 
epiritualism  has  its  oouverta  from  every  reli- 
pons  denomination,  no  small  proportion  of 
its  advocates  are  from  the  ranks  of  those  who 

firevioualy  donbted  or  totally  disbelieved  the 
mraortality  of  the  aoal,  and  who  affirm  that 
they  carry  their  skeptical  tendencies  into  the 
investigation  of  this  sabject.  On  matters  of 
speoulativa  theology,  there  seems  to  be  among 
them  the  widest  latitude  of  opinion,  though  a 
majority  of  them  perhaps  are  m  their  apeoala- 
tiona  inclined  to  what  may  be  termed  a  subli- 
mated naturalism.  They  tell  ns  that  it  is  not 
the  object  of  the  spirits  to  teach  theological 
dogmas  as  by  any  authority  superior  to  that 
of  man,  but  rather,  by  the  mental  and  physical 
phenomena  incidentally  presented  in  the  oourse 
of  their  manifestations,  to  fnrnish  those  ele- 
ments of  reasoning  from  which  each  one  may 
work  out  his  own  oonolnsions ;  while  we  are 
told  that  the  main  object  of  their  manifesta- 
tions is  to  furnish  aoti\a1  demonstration  of  the 
immortality  of  the  soul  and  of  some  o(  the 
conditions  and  laws  of  the  poit  mortem  exis- 
tence.— The  books  relating  to  spiritual  manifes- 
tations may  be  reckoned  by  hundreds.  The 
following  are  a  few  of  the  more  important : 
J.  Earner,  DU  Sekerin  von  Frevont  (Stntt- 
gart,  1 829 ;  translated  by  Hrs.  Orowe,  London, 
1S45) ;  Allim  Kardee,  Le  lii>re  da  upritt  (Paria, 
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18S8),with  a  supplementary  work,  Le  tivre  del 
midiumi  (1863).  the  first  translated  into  Eng- 
lish by  Anna  Blackwell  nnder  the  title,  "The 
Spirits'  Book"  (Boston,  1876},  and  the  second 
by  Emma  A.  Wood,  "  The  Book  of  Uedinms  " 
(Boston,  1S7B);  8.  B.  Brittan  and  B.  W.  Rich, 
mond,  "  A  Discussion  of  the  Facts  and  Phi' 
loBophy  of  Ancient  and  Uodern  Bpiritualism' 
(New  York,  1863) ;  John  W.  Edmonds  and  G, 
T.  Dexter,  "  Spiritualism  "  (2  vols..  New  York, 
I854-'6) ;  Charles  Linton,  "  The  Healing  of  the 
Nations,"  with  sn  introduction  and  appendix 
by  N.  P.  TaUmadge  {New  York,  1855) ;  Hud- 
son Tuttle,  "  Scenes  in  the  Spirit  World,  or 
Life  in  the  Spheres"  (New  York,  1856);  E. 
W.  Capron,  "Modern  SpiritnaUsm,  its  Facta 
andPanaticisms"  (Boston,  1866);  Robert  Hare, 
"Experimental  Investigations  of  the  Spirit 
Manifestations  "  (New  York,  1866) ;  Louis  de 
Goldenstubbe,  La  rialiti  det  eipritt  et  le  phi- 
nomin4  merveilleax  de  I'icritaredireeUdimon- 
trit  (Paris,  1867);  Catharine  Crowe,  "Spirit- 
ualism and  the  Age  we  Live  in  "  (London, 
185B) ;  Robert  Dale  Owen,  "  Footfalls  on  the 
Boundary  of  Another  World"  (Philadelphia, 
1860),  and  "The  Debatable  Land  between  this 
World  and  the  Next"  (New  York,  1872);  D. 
D.  Homo,  "Jncidents  of  my  Life"  (London, 
Paris,  and  New  York,  1882 ;  a  second  volume 
with  the  same  title,  1872,  and  a  third  an- 
nounced in  1875) :  Mrs.  A.  De  Jforgan,  "  From 
Matter  to  Spirit ''  (London,  1863) ;  J.  E.  de 
Uirville,  Quettion  de*  etpriti  et  de  leurt  mani- 
feitatumi  diveriei  (Parii,  1863);  William  How- 
itt,  "  History  of  the  Supernatural  in  all  Agea 
and  Nations  "  (London,  1868) ;  C.  W.  Upham, 
"  £slem  Witchcraft,  and  a  History  of  Opiniona 
on  Witchcraft  and  Kindred  Subjects  "  (2  vob., 
Boston,  1867);  Epes  Sargent,  "Planchette,  or 
the  Despair  of  Science "  (Boston,  1869),  and 
"  The  Proof  Palpable  of  Immortality  "  (1876); 
Emma  Hardinge,  "  Modem  American  Spirit- 
ualism" (New  York,  1870);  William  Crookes, 
"  Researches  in  the  Phenomena  of  Spiritual- 
ism" (London,  1874);  A.  R.  Wallace,  "On  Mi- 
racles and  Modem  Spiritualism,  three  Essays" 
(London,  187G)  ;  and  H.  S.  Olcott,  "People 
from  the  Other  World"  (Hartford,  1876). 
With  the  exception  of  these  and  a  few  other 
books,  tbe  best  portion  of  the  literature  of 
spiritualism  Is  to  be  found  in  the  various  pe- 
riodicals devoted  to  that  subject,  the  num- 
ber of  which  in  1876,  in  Europe,  America,  and 
Australia,  was  at  least  60. 

BPflZBOUiEN,  a  group  of  islands  in  tbe  Arc- 
tic ocean,  between  lat.  76°  80'  and  80"  80'  N., 
and  Ion,  10°  and  28°  E.,  and  nearly  midway 
between  Greenland  on  the  west  and  Nova 
Zembia  on  the  east ;  area  estimated  at  30,000 
sq.  m.  The  principal  islands  are  Spitzbereen, 
Northeast  land,  Prince  Charles,  Edge,  and  Ka- 
rentz.  Spitzbergen  proper,  tbe  largest  of  the 
islands,  is  nearly  divided  N.  and  S.  by  two 
arms  of  the  sea,  Weyde  bay  and  Ice  fiord, 
which  etretch  so  far  inland  that  their  heada 
are  separated  by  only  a  narrow  penininla  S 
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or  B  m.  in  breadtli.  The  two  divimoni  are  ' 
BometimeB  called  respectively  West  Spitzber- 
gen  and  £aat  Spitzb«rgen  or  New  Fneeland. 
£.  of  Spitzbergen  lie  Barentz  island  and  Edge 
island  (Riub.  MaUn  Brun),  separated  from  it 
by  a  (trait  called  Wybe  Jans  water,  or  by  the 
Bwedee  Btor  fiord.  Between  Edge  and  Bb- 
rentt  islands  is  Freeman  or  Thymen  strait,  and 
between  Barentz  island  and  Spitzbergen  on 
the  north  Heley's  sonnd.  Hinlopen  or  Way- 
gaX  Btrait  separatee  Spitzbergen  from  North- 
east land,  BO  called  from  its  relative  position 
U>  the  larger  island.  Its  coast  line  is  mgged 
and  penetrated  by  nnmeroQB  fiords,  and  it  is 
sarroanded  by  many  islands,  the  principal  of 
which  are  High  island  on  the  east,  the  group 
called  the  Seven  islands  on  the  north,  and  Lew 
island  on  the  west.  Near  the  sonthem  month 
of  Hinlopen  strait  is  Waygat  or  Wilhelm  island, 
eiplorod  by  Smyth  in  1871.  W.  of  Spitzber- 
gen, and  separated  from  it  by  Foreland  strait, 
lies  Prince  Charles  island  or  foreland.  Little 
is  known  of  the  interior  of  Spitzbergen,  but 
many  monntains  are  visible  from  the  coast, 
soma  of  them  8,000  to  4,000  ft  high,  the  val- 
leys of  which  are  filled  with  glaciers.  On  the 
W,  coast  the  monntMns  rise  generally  within 
8  m.  of  the  shore,  leavinga  level  space  between 
them  and  the  sea.  The  N.  shores  are  not  so 
high,  but  inland  the  ice  hills  grsduallj  rise  to 
an  elevation  of  more  than  2,000  ft.  Aronnd 
tbe  Sonth  cape  or  Point  Lookout,  the  8.  ter- 
mination of  Spitzbergen,  the  coast  is  flat,  bnt 
it  soon  rises  into  a  mountain  chain  which 
eiCands  northward.  The  E.  coasts  have  not 
been  thorongbly  explored.  Spitzbergen  feels 
the  infiaence  of  two  ocean  currents  flowing 
from  nearly  opposite  direcUoss:  a  polar  cur- 
rent, which  blocks  up  the  E.  and  N.  E.  sides 
with  ice  and  renders  navigation  dsngerous,  if 
not  impossible ;  and  a  warmer  Atlantic  cur- 
rent, which  fiows  np  the  W.  coast  and  keeps  it 
comparatively  free  from  ice.  The  climate  is 
intensely  cold,  the  mean  temperature  on  the 
V.  coast  during  the  three  warmest  months  not 
exceeding  84-5  .  The  longest  day  in  the  N. 
parts  is  four  months,  and  from  Oct.  22  to  Feb. 
S2  the  san  does  not  rise  above  the  horizon ; 
bot  the  long  night  is  relieved  by  a  f^nt  twi- 
light and  the  occasional  brilliant  light  of  the 
anrora  borealis,  and  tbe  moon  and  stars  shine 
with  great  brightness.  Winter  begins  at  the 
end  of  September,  and  by  the  middle  of  Octo- 
ber the  cold  is  intense.  Storms  are  frequent, 
and  great  quantities  of  snow  fall.  During  tbe 
short  summer  the  climate  is  temperate  for  the 
latitude,  and  a  scanty  vegetation  springs  np. 
Abont  40  species  of  plants  have  been  classi- 
fied, the  most  vigorous  of  which  do  not  exceed 
8  or  4  in.  in  height.  The  animals  are  polar 
bears,  polar  foies,  and  reindeer.  Sea  fowl  are 
nnmeroDS,  and  the  surrounding  waters  abonnd 
with  wh^es,  seals,  walmses,  and  targe  fish. 
Marble  and  coal  of  good  quality  have  been 
found.  These  islands  have  been  visited  by 
whalers  for  2}  centuries,  and  though  there 
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is  no  permanent  settlement  on  any  of  them, 
Bussian  sailors  have  Uved  for  years  at  a  time 
on  tbe  W.  coast.  Their  sovereignty  is  claimed 
by  Rnssia. — Spitzbergen  is  supposed  to  have 
been  first  seen  by  Willoughby  in  1G5S,  in  the 
voyage  in  which  he  perished  with  bis  crew, 
Barentz  came  in  sight  of  tbe  N.  end  of  tlie 
W.  ooast.  lat.  TT"  48',  on  June  IB,  1686.  He 
named  it  Greenland,  and  tbe  Dntch  naviga- 
tors who  followed  him  called  it  Nienwland. 
By  the  English  it  was  called  King  James's 
Kewlsnd.  The  name  Spitzbergen  (pointed 
monntaiDs)  first  appears  in  a  tract  published 
by  Eessel  Gerard  in  1618.  Henry  Hudson 
visited  the  N.  and  W.  coasts  in  1007,  and  soon 
after  the  seas  around  Spitzbergen  became  a 
favorite  fishing  ground  for  whalers,  principally 
English  and  Dutch.  In  161?  a  ship  of  Capt. 
Edge's  fieet  explored  the  E.  coast  as  far  as  lat. 
79  ,  and  discovered  Wicbe'i  land  E.  of  Spits- 
bergen. This  was  renamed  King  Earl  land 
in  18T0  by  Baron  von  Heuglin,  who  saw  it 
from  oft  Edge  island  end  supposed  he  bad 
made  a  new  discovery.  It  was  visited  for  the 
first  time  in  1873  by  Nils  Jansen,  a  Norwe- 
gian whaling  captain.  Important  additions 
to  our  knowledge  of  Spitxbergen  and  its  sur- 
roundings have  been  made  by  tbe  Swedish  ei- 
peditions  under  NordenskjOId  in  18G8,  '61,  '64, 
'68,  and  '72 ;  by  B.  Leigh  Smyth  and  Ulve  in 
ie71-'2 ;  and  by  Altmann  and  Kilsen  in  1S7B. 
SPflZ  DOG,  a  small  variety  of  the  Pomera- 
nian dog.  It  is  evidently  derived  from  some 
of  the  arctic  or  wolf  dogs,  and  resembles  in 
its  short,  ovate,  erect,  and  hairy  ears,  pointed 
muzzle,  much  curved  and  busby  toil,  the  Es- 

Juimanx,  Hare  Indian,  Siberian,  Lapland,  and 
celand  dogs,  though  of  smaller  size  and  with 
finer  and  longer  hair.    The  hair  is  long,  espe- 
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daily  on  tbe  head  and  neck,  and  varying  from 
pure  white,  which  is  most  common,  to  cream 
color  and  occasionally  jet-black.  It  is  very 
active,  intelligeot,  and  handsome,  an  excellent 
watch  dog,  with  many  of  the  qnalities  of  the 
shepherd's  dog,  and  probably  of  the  same  ori- 
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gin.  It  is  not  improbable  that  it  maj  haTe 
come  from  a  orosa  between  aome  of  the  amall- 
er  arotia  wolf-like  doga  and  tbe  arotic  fox. 

SPLEEN  (Gr.  avUpi),  the  largest  of  the  vas- 
onlar  or  dnotleaa  glanda,  whoae  probable  func- 
tion ia  8ubBidiai7  to  the  prneeas  of  sangaifloa- 
tion.  It  ia  aituated  in  the  left  hypoohondriao 
region,  below  the  diaphragm,  above  the  de- 
eceuding  colon,  between  the  cartilages  of  the 
false  ribs  and  the  oardiao  extremity  of  the 
stomach,  to  which  it  ia  united  \>j  ^ort  ves- 
aels.  It  is  in  health  from  4  to  6  in.  long,  and 
1}  in.  thick,  of  an  elongated  flattened  form, 
and  about  6  oz.  in  weight;  on  the  inner  sur- 
face is  a  longitadina]  groove  in  which  are  the 
blood  vesaela,  poateriorly  resting  on  the  verte- 
bral colnmn;  below,  it  ia  in  relation  with  the 
left  kidnev  and  capaole,  and  with  tbe  pancreas 
behind.    It  ia  soft  and  apong7,  and  dusk;  rod. 
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Its  external  snrface  is  covered  with  the  peri- 
tonenm ;  beneath  this  is  a  coat  of  white  fibroas 
tissue  with  some  elastic  fibres,  from  the  inner 
surface  of  which  extends  throngb  the  entire 
organ  a  network  of  fibrons  bands  and  threads, 
the  trabecalar  tiasne.  The  splenic  artery  comes 
from  the  cceliao  axis,  the  tmnks  not  ansato- 
moaing,  but  snbdividing  like  the  branchea  of  a 
tree,  to  which  the  Ualpighian  oorpusclea  are 
attached  as  fruits  on  short  peduncles,  and  end- 
ing generally  in  capillaries  with  very  thin  walls, 
passing  in  every  direction  through  the  organ 
and  into  the  interior  of  the  corpuscles.  The 
veins  are  branched  like  the  arteriea,  have  no 
valves,  and  their  principal  atem  is  one  of  the 
trunks  of  the  vena  portce;  the  nerves  form 
the  splenic  plexus,  and  proceed  from  the  solar 
plexus  of  the  great  sympathetic;  the  lymphat- 
ica  are  few  and  superficial.  The  parenchyma 
consists  of  a  bomogeneons  mass  of  colorless 
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nncleated  oorpasclea  and  cells  imbedded  in  a 

Stmnlar  plasma.  The  aplenic  corpuscle^  or 
alpighian  bodies  of  the  spleen,  are  whitish 
spherical  bodiea,  about  ^  of  an  inch  in  diame- 
ter, attached  to  the  smaller  ramificationa  of 
the  splenic  artery.  Each  oorpusde  consists  of 
a  closed  aao  or  capsule,  containing  in  its  inte- 
rior a  viscid  semi-solid  mass  of  cella,  cell  nn- 
clei,  and  homogeneous  substance.  Each  Mal- 
pighian  body  is  covered  with  a  network  of  ca- 
pillary blood  vessels ;  and  small  blood  vessela 
also  penetrate  into  its  interior,  through  the  in- 
vesting capsule,  and  form  a  vascular  capillary 
plexus  in  the  substance  of  the  body  itself. — 
The  precise  details  of  the  function  of  the  spleen 
are  unknown.  It  belongs  to  tbe  class  of  "  dact- 
leas  glanda,"  that  is,  of  organs  having  a  glan- 
dnlar  texture  but  no  outlet  or  duct,  and  not 
sDpplyiog  any  diatinct  aeoretion  like  those  of 
the  glands  proper.  Their  purpose  undoubted' 
ly  is  to  efi^ot  aome  necessary  change  in  the 
blood  itself,  producing  in  their  glandular  tis- 
ane some  sabatanoe  which  ia  appropriated  and 
carried  away  by  the  blood  vessels  distributed 
to  them.  Tbng  the  veins  of  these  organs  are 
supposed  to  serve  as  their  excretory  dnota. 
The  spleen,  though  so  large,  is  not  directl; 
essential  to  life,  and  baa  been  several  times 
removed  in  the  lower  animals  without  an 
immediately  fatal  result.  It  is  liable  to  acute 
and  chronic  enlargements  in  various  forms  of 
typhoid  and  intermittent  fevers,  and  is  some- 
times excessively  enlarged  and  solidified  in  the 
strumous  diseases  of  infancy  and  childhood. 

BPOFFWD,  Harriet  Unteth  (PRBsoorr),  an 
American  authoress,  bom  in  Calais,  He.,  April 
S,  1S3G.  She  was  educated  at  Kewburyport, 
Maas.,  and  in  IB6G  married  Richard  8.  SpoBord 
of  that  place.  Bhe  has  published  "  Sir  Rohan's 
Ghost "  (18BB) ;  "  The  Amber  Gods,  and  Other 
Stories"(18e8);  "Azarian,anEpiBode"(1864); 
"New  England  Legends"  (1871);  and  "Th« 
Thief  in  the  Night "  (1872). 

SPOHR,  IMiiki  a  German  composer,  bom 
in  Brunswick,  April  S,  1784,  died  in  Cassel, 
Oct.  22,  1869.  He  received  instmction  on  tb« 
violin  from  Maucourt,  and  made  his  d^but  at 
Brunswick  at  the  age  of  12,  playing  then  ft 
concerto  of  his  own  composition.  At  18  he 
accompanied  the  violinist  Eck  to  Russia.  At 
19  he  composed  the  work  «nce  published  a* 
his  first  violin  concerto  (Opns  1).  At  21  he 
made  a  tour  through  Germany,  bringing  ont 
at  one  of  his  concerts  the  since  celebrated  com- 
poser Ueyerbeer.  In  1806  be  was  appointed 
chapelmaiter  at  Grotha.  In  18O0  he  married 
Dorothea  Scheidler  the  harpist,  and  afterward 
composed  many  pieces  for  the  harp  in  connec- 
tion with  the  violin.  In  1816  he  visited  Italjr 
on  a  concert  tour,  and  in  1817  he  undertook 
tbe  directorship  of  the  Frankfort  theatre.  Ill 
1820  he  visited  England,  and  conducted  there 
tbe  philharmonic  society's  concerts.  In  18S1 
he  was  appointed  chapelmaater  at  Cassel,  where 
he  resided  during  the  remainder  of  bis  life. 
He  bronght  out  there  bis  operas  IhT  BerggeUt, 
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Jemonda,  and  Dw  AlchmiiUt,hw  oratorio)  Die 
Itttten  Dinge  and  Dtt  HeiUtad*  UttU  Stunden 
(known  in  tbe  respective  EnKtiah  Tersiosi  m 
"  The  L»rt  Jndgment "  and  "  1^6  Oniciflxion  "), 
bit  BTmpbonj  J>U  Weih«  dn  Torn  or  "The 
CoDWcration  of  Tone,"  and  other  works.  In 
ISaS-'S  he  directed  the  performance*  of  hia 
opera*  at  the  rojal  Italian  opera  honee  in  Lon- 
don. In  1867  he  resigned  hi*  office  at  Gaeael. 
He  exercised  a  decided  inflnence  npon  the  art 
of  rnnaio  both  hj  his  Yielintehuh  (fol.,  Vienna, 
1S31)  and  b;  hu  oompoeitioiiB.  Among  these 
were  nine  sprnphonies,  eight  operas,  a  great 
mimber  of  quartets  and  qaintets  for  stringed  in- 
struments, and  other  chamber  mnrio. — See  Louit 
Spohr^t  StlbtibioorapkU  (S  vols.,  GOttingen, 
1863),  which  baa  been  translated  into  EngUsh. 

BPOUTO  (ano.  ^lettum),  a  city  of  central 
Italj,  formerly  oapital  of  a  papal  del^ation  of 
the  same  name,  and  since  1860  of  a  district  in 
die  province  of  Perugia  (division  of  Umbria), 
on  the  Har^^gia,  60  m.  N.  n.  £.  of  Rome ;  pop. 
in  1678, 80,T4S.  Tbe  streets  are  steep,  tbe  city 
being  bnilt  around  a  hill;  on  the  top  of  this 
is  the  citadel,  which  was  bnilt  bj  Theodorio, 
destroyed  by  Totila,  restored  by  Narsea,  and 
Bnbseqnently  enlarged.  Spoleto  has  a  fine  ca- 
thedral and  many  other  chorcheB,  palaces,  and 
reHoa  of  antiqaity,  inoloding  the  arch  known 
as  Qie  gate  of  Hannibal,  who  was  repnlsed 
here  in  317  B.  0.  The  chief  articles  of  trade 
are  maize,  wine,  tmit,  and  silk. — The  ancient 
Spoletiom  was  a  flourishing  Roman  colony. 
After  the  fall  of  the  western  empire  it  was 
taken  by  the  Ooths.  Under  the  Lombard 
kings  it  became  the  capital  of  a  duchy,  which 
toon  acquired  independence  and  anthoritj  over 
a  considerable  part  of  central  Italy,  and  after 
Tarions  changes  was  in  the  IStb  centnry  an- 
nexed to  the  Roman  see.  The  town  was  sacked 
by  Frederick  Barbarossa,  and  in  1824  devas- 
tated by  the  Pemgians;  and  it  has  snSered 
mooli  from  earthqnakes. 

SPffil^  the  common  name  applied  to  the 
order  ipcngida,  of  the  class  of  rhizopoda,  the 
moat  onaracteristic  of  the  snbkingdom  pro- 
toeoa.  Sponges  were  for  a  long  time  regard- 
ed as  plants,  hot  the  best  nataralists  are  now 
agreed  that  they  belong  to  the  animal  king- 
dom. Prof.  H.  J.  Olark  placed  them  nearest 
to  the  compoaud  protozoans  known  as  the 
flagellate  infusoria,  and  it  has  been  proved  by 
him,  and  by  other*  since,  that  the  collar  round 
the  cilinm  must  be  regarded  aa  the  sponge 
animal ;  Kent  classes  them  between  the  flagel- 
late infusoria  and  the  rhizopoda;  and  Hae^el 
Stands  alone  in  placing  them  nearest  to  the 
corals  or  ealanUrala.  (See  "Annual  and  Mag- 
arane  of  Katnral  History,"  London,  January, 
1870.)  A  sponge  is  really  an  aggregation  of 
separate  masses  of  an  amsba-Iike  sarcode,  se- 
creting a  supporting  network  of  fibro-come- 
ons,  oalcareoua,  or  silicions  matter,  the  oom- 
pomid  masH  being  traversed  by  canals  opening 
on  the  surface.  The  apparency  homoBeneoas 
jelly,  or  sponge  flesh,  which  oovera  the  out-  < 
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aide  and  lines  tbe  canals  of  the  living  sponge, 
is  made  up  of  an  enormous  number  of  Barcode 
masses,  composed  of  separate  sarcoids,  each 
capable  of  pushing  out  ita  psendopodia,  gener- 
ally with  a  vibrating  cilinm,  and,  if  detached, 
able  to  move  and  live  independently.  Large 
ronaded  orifices,  or  oieula,  are  scattered  over 
the  snrfaoe  of  most  sponges,  which  lead  into 
sinnons  canals  permeating  the  anbslance  in 
every  direction ;  water  is  continnally  absorbed 
by  the  Bmaller  pores  of  the  aponge,  filling  every 
part,  and,  having  supplied  air  and  food,  is 


driven  oat  through  the  oscnla;  the  current* 
are  kept  up  by  the  action  of  the  minute  vibra- 
tile  cilia.  In  the  words  of  Prof.  Hniley,  the 
sponge  "represents  a  kind  of  snbaqaeous  city, 
where  the  people  are  arranged  aboat  the  streets 
and  roads  in  such  a  manner  that  each  can 
easily  appropriate  his  food  from  the  water  a*  it 
pasBCs  along."  Uany  sponges  contain  a  large 
amount  of  silica,  in  Uie  form  of  spicoles  of  va- 
rious shapes,  both  formed  in  their  sobstance 
and  introdnced  from  without ;  two  of  the  most 
l>eautifnl  of  the  silicions  sponges  will  be  found 
described  under  Gljbs  Sposoi  and  Vbvdb's 
Flokks  BAexET. — There  b  a  gradual  passage 
from  the  soft  sponges  of  commerce  to  those  of 
stiff  and  compact  texture,  with  the  fibres  loaded 
with  silicious  spicnla,  crumbling  easily  when 
dry,  and  useless  in  the  arts  ;  others  are  rather 
of  a  felted  character,  usually  grayish  white. 
Sponge*  vary  much  in  form,  being  irregularly 
brandied,  round,  pear-ahaped,  or  cup-bke,  and 
are  fixed  by  a  kind  of  root  at  the  base,  or  in- 
cnist  other  bodie*,  growing  mostiy  in  gronps 
attached  to  all  kinds  of  objects,  living  or  dead, 
fixed  or  floating;  most  are  marine,  but  tpon- 


stead  of  incrusting  other  objects,  excavate 
branching  cavities  in  sheila,  which  they  in- 
habit Sponges  are  propagated  sometimes  by 
ciliated  gemmules,  yellowish  and  oval,  arising 
from  the  Barcode  masa  and  carried  out  by  the 
currents ;  they  are  mostly  formed  in  the 
spring,  and.  after  awimming  freely  aboat  for 
some  time,  oecome  fixed  and  grow.  They  also 
produce  internal,  nncUiated,  oviform  bodies, 
resembhng  winter  ova,  which,  when  thrown 
ont,  swell,  hnrst,  and  give  issue  to  the  looomo- 
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tive  germa  within;  they  are  said  also  to  grow 
by  division,  or  growth  of  detached  portions 
of  the  parent  body;  they  are  believed  to  be 
nourished  by  minute  algFe  drawn  witUa  their 

Sores.  Some  live  in  shallow,  others  in  Tory 
eep  water ;  scarce  and  small  in  oold  latitudes, 


SpoDgs  mttttbtA  to  lU  lookr  b*d. 

they  inoreaso  in  aiu  and  nninb«r  toward  the 
tropics,  being  most  abundant  in  the  Austra- 
lian seas.  According  to  Dr.  BowerboQk,  there 
are  24  genera  on  the  shores  of  Great  Britain. 
While  tpongia  is  the  type  of  the  oorneons 
sponges,  th»thy$  (Oav.)  and  Qrantia  (Flem.) 
are  types  of  the  silicions  and  calcareous 
sponges  respectively.  (Bee  Protozoa.) — For 
the  fateit  researches  on  the  sponges  see  the 

fapers  now  in  course  of  pnblioation  (1876)  by 
rof.  A.  Hyatt,  in  the  "  Memoirs  of  the  Bos- 
ton Society  of  Natural  History,"  with  figures 
and  bibliography.  Haeckel  (Monographie  der 
KalhchB&mme,  1S72)  regards  the  sponges  and 
aoalephs  as  having  been  evolved  from  a  com- 
mon ancestor,  which  he  calls  protatevi,  de- 
scribed as  a  body  cavity  snrrounded  by  two 
layers  of  cells;  he  compares  the  sponge  to 
the  embryos  of  higher  animals,  both  verte- 
brate and  invertebrate.  In  his  view,  the  germ 
of  all  animals,  and  the  adult  of  anch  forma  as 
hydra,  may  be  reduced  to  the  simple  form  of 
the  young  of  a  calcareous  sponge,  which  be 
calls  gaitntla;  this  he  considers  the  "truest 
and  most  significant  embryonal  form  of  the 
animal  kingdom." — The  sponges  of  commerce 
are  procured  chiefly  in  the  Kediterranean  and 
the  Bahama  island* ;  most  of  them  are  obtained 
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by  diving,  to  which  persons  are  trained  from 
childhoodin  the  Greek  islands;  the  adhesion  to 
the  bottom  is  generally  firm,  and  the  growth 
slow.  To  bleadi  sponges,  the  finest  and  soft- 
est ore  selected,  waahed  several  times  in  water, 
and  immersed  in  very  dilate  hydrochloric  acid 
to  dissolve  out  the  calcareous  matters ;  having 
been  again  waahed,  they  are  placed  in  anoth- 
er both  of  dilnte  hydrochloric  acid  to  which  S 
per  cent,  of  hyposulphite  of  soda  dissolved  in  a 
little  warm  water  has  been  added;  the  sponge 
is  left  in  this  bath  24  hours,  or  until  it  is  as 
white  as  snow.  Smyrna  is  the  chief  place  for 
the  export  of  fine  sponges.  The  coarse  sponges 
used  for  horses  and  carriages,  dec.,  are  ob- 
tained chiefly  from  the  Bahamas;  when  taken 
from  the  water  they  have  a  atokish,  disagree- 
able odor,  which  soon  becomes  disgusting,  like 
that  of  decomposing  animal  matter ;  they  are 
first  bnried  in  dry  sand,  and  when  decomposi- 
tion has  ceased  are  exposed  in  wire  cages  to 
the  action  of  the  tide  for  purification.— FobbU 
sponges  are  lonnd  in  the  Trenton  limestone, 
ajid,u  teolithvt  be  a  mining  sponge,  even  a* 
low  as  the  Potsdam  sandstone,  and  probably 
were  in  eiistenoe  long  before  the  oldest  Silu- 
rian epoch.  Braekioipongia,  discovered  by 
the  Rev.  Mr.  Hovey  in  the  Birdaeye  group  of 
the  lower  Silurian,  is  characterized  by  arm- 
like processes  radiating  from  a  central  cnp. 
£htpongia  o(  Billings  has  been  found  in  the 
lowest  Potsdam. 
SPONTiMBOOS   OOMBIISnON.     See    Oombds- 

HON,  SpOtTTAKCOUS. 

SPONTUJEOCS  fiDfiXATlON,  the  direct  pro- 
dnctioD  of  living  beings  from  inanimate  ma- 
terial, in  contradistinction  to  tbe  ordinary 
mode  of  generation,  in  which  young  animals 
or  plants  appear  only  as  the  progeny  of  other 
living  organisms.  The  views  held  by  phyai- 
ologists  on  the  qnestion  of  spontaneous  gen- 
eration have  varied  greatly  at  different  timea. 
In  the  earlier  periods  of  scientific  culture,  the 
Grecian  naturalists,  as  represented  by  Aris- 
totle, recognized  among  animals  three  differ' 
ent  modes  of  generation :  1,  viviporoas  genera- 
tion, as  in  man  and  the  qnodrupeds,  where  the 
young  were  known  to  be  produced  alive  from 
the  bodies  of  their  parents;  S,  oviparous  gen- 
eration, as  in  birds,  reptiles,  and  fish,  where  the 
young  were  hatched  from  eggs  produced  by  the 
female;  3,  spontaneous  generation,  where  no 
connection  oonld  be  traced  between  the  young 
animals  and  any  previously  existing  parents, 
and  where  they  were  consequently  tliought 
to  be  formed  by  the  spontaneous  orgauizatioa 
of  eorthj  deposits  or  decaying  organic  mat«- 
riaL  Spontaneous  generation  was  therefore 
regarded  as  one  of  the  regular  and  natural 
methods  for  the  production  of  living  forms; 
but  as  a  physiological  doctrine  it  rested  en- 
tirely upon  negative  grounds,  and  was  doe  to 
the  incomplete  knowledge  then  possessed  by 
naturalists  as  to  the  real  origin  of  many  ani- 
mal species.  Maggots,  for  instance,  were 
thought  to  be  formed  by  spontaneous  gener*- 
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tion  from  potrefying  meat.  beoaoBe  they  a]- 
ways  api>eared  at  a  certun  stage  of  its  deconi' 
poHition,  although  no  similar  oreatnTes  eiiated 
tu  it  beforehand,  and  because  there  waa  no 
other  aopsrent  oansa  for  their  prodaotion.  A 
great  ohange  in  opinion  on  this  aabjeot  waa 
introdaced  bj  the  disooveries  of  f ranoeKo 
Bedi  in  lfl68.  He  exposed  freih  meat,  during 
lummer   weather,  in    wide-moathed   bottlaa, 


«  developed,  notwithstanding  that 

the  putrefaction  of  the  meat  went  on  as  usual ; 
while  in  other  Bimilar  Teasels,  unprotected  bj 
paper  ooTera,  magmts  swarmed  in  abundance 
at  the  ciutomary  time.  It  waa  evident  there- 
fore that  their  origin  waa  doe  to  something 
introdnced  from  withont,  and  it  soon  appeared 
that  the/  were  reall  j  the  progeny  of  fleui  flies, 
which,  attracted  by  the  odor  of  the  meat, 
hovered  over  it  antil  they  gained  access  to  it, 
and  deposited  tbeir  e^s  upon  its  surface. 
The  eggs  then  hatched  into  maggots,  which, 
after  a  certain  period  of  growth,  became  trans- 
formed into  perfect  insects  similar  to  their 
parents.  The  idea  thus  suggested  was  rapidly 
carried  ont  by  means  of  fnrtber  observations 
on  the  reproduction  and  metamorphoais  of  in- 
sects in  general.  The  investigatione  showed 
that  in  what  had  been  supposed  to  be  cases 
of  spontaneous  generation  the  animals  were 
really  produced  from  parents  like  themselves. 
The  microecope  soon  brought  into  view  many 
minute  forms  of  life  not  previously  known. 
The  multiplicity  of  these  forms,  their  endless 
variation,  their  small  size,  and  their  different 
oooditions  of  life  made  it  impossible  at  first  to 
atcertain  their  complete  physiological  history 
or  their  mode  of  origin ;  and  in  regard  to 
iDBiiy  of  them  the  idea  of  apontaneona  genera- 
tion was  again  adopted.  This  was  especially  the 
ease  with  ttie  class  known  as  iT;/u«ona,'  that  is, 
microscopic  ftnima'"  living  in  water  or  in  wa- 
tery infusions  of  organic  material,  some  of  the 
■raalleBt  of  which  received  the  name  of  mo- 
nads. Investigations  npon  this  point  were  con- 
■Mjnently  taken  ap  afresh,  with  a  view  of  deter- 
mining whether  tne  infasoria  in  a  watery  liquid 
were  prodaced  by  the  ingredients  of  the  solu- 
tion itaelf,  or  hy  germa  derived  from  withont. 
Experimenters  boiled  the  watery  infusions,  to 
destroy  the  vitality  of  any  animalcules  or  germs 
which  tbey  might  already  contain,  and  after- 
ward kept  them,  with  a  due  supply  of  dr,  in 
hermetically  sealed  flasks.  If,  nnder  these  cir- 
cumstances, living  forms  still  made  their  ap- 
pearanoa  in  the  infusions,  the;  must  be  Bttrib- 
nted  to  spontaneous  generation ;  if  not,  tbey 
most  be  regarded  as  dependent  on  the  preSi- 
istenoe  or  introduction  of  germs.  These  ex- 
periments were  tried  by  different  observers, 
with  resolts  which  varied  according  to  the 
nature  and  extent  of  the  precantions  adopted ; 
but  the  general  concluaion,  derived  especially 
from  the  investigations  of  Spollanzani  in  1T?6, 
was  that  a  preliminary  bailing  in  dosed  flasks. 


for  a  few  minntes,  effectnall;  prevented  the 
appearance  of  aU  the  larger  and  more  highly 
organized  infnaoria;  while,  if  the  boiling  were 
prolonged  from  half  an  hour  to  an  hoar,  the 
mfoaion  afterward  remained  absolately  desti- 
tute of  all  forms  of  life,  even  the  smallest  and 
simplest.  Although  at  that  time  the  real  mode 
of  generation  of  the  infusoria  had  never  been 
ascertained,  nor  tbeir  eggs  detected  bj  the 
microscope,  it  was  considered  certain  that 
these  animalcules  must  require  for  their  pro- 
duction the  existence  of  living  germs,  and  con- 
seqnentiy  that  they  did  not  originate  by  spon- 
taneous generation.  During  the  early  and 
middle  part  of  the  present  oentory  the  com- 
mon opinion  of  naturalists  became  gradually 
more  decided  in  opposition  to  the  doctrine  of 
Bpontaneons  generation,  owing  to  the  occa- 
sional repetition  of  experiments  like  Spallan- 
zani's,  and  also  to  important  discoveries  in 


foond  inhabiting  the  solid  tissues  of  other 
animals,  and  furthermore  were  seen  to  be  in- 
capable of  exercising  the  Amotion  of  genera- 
tion. It  was  difficult  therefore  to  account  for 
their  presence  in  the  animal  tiaaoea  unless  by 
a  growth  upon  the  spot,  and  also  to  understand 
how  the  species  could  be  reproduced  by  ordi- 
nary modes  of  generation.  But  continued  in- 
vestigation removed  both  of  these  difficulties. 
It  was  shown  by  the  researches  of  Siebold, 
EUchenmeister,  Leuckart,  Pagenstecber,  and 
others,  that  the  sexless  parowtes  were  in  real- 
ity the  embryonic  or  youthful  progeny  of  per- 
fectly developed  parents ;  their  mode  of  intro- 
duction into  the  internal  cavities  and  tissues 
of  the  body  was  ascertuned ;  and  they  were 
found  to  acquire  after  a  time  sexual  organs, 
and  to  produce  a  new  progeny  by  seinal  gen- 
eration. Thus,  one  by  one,  a  great  variety  of 
obscure  animal  species  became  more  perfectly 
known;  and  a  complete  atndy  of  their  physio- 
logical history  revealed  in  every  instance  tbe 
regnlsr  mode  of  their  origin  and  reproduction. 
But  the  class  of  infusoria  still  remained  some- 
what refractory  in  this  respect,  and  notwith- 
standiug  that  the  question  had  been  for  aome 
years  regarded  aa  settied,  it  was  reopened  in 
16SB.  M.  Poucbet,  an  eminent  natnraliat  and 
physiologist  of  Bouen,  took  the  ground  that 
the  former  experiments  in  regard  to  boiled  in- 
fusions were  incorrect,  and  that  in  point  of 
fact  a  preliminarj'  boiling  did  not  prevent  the 
appearance  of  infusorial  life.  Pouohet's  views 
and  assertions  were  supported  by  the  testimony 
of  several  other  experimenters,  among  the 
most  distinguished  of  whom  have  been  Mante- 
ga£za  and  Bastian.  Tbey  were  opposed  by 
many  others,  of  equal  reputation ;  and  the 
weight  of  the  discussion  turned  for  a  time 
npon  the  dissemination  of  germs  in  the  atmos- 
phere, as  tbe  supposed  source  of  life  in  organ- 
ic infusions.  Toe  most  important  experiments 
in  this  direction  were  tliose  ol  Pasteur,  from 
I860  to  166B.    This  chemist  had  been  espe- 
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oinll7  interested  in  the  stodf  ot  fermentation, 
whloh  WAS  Bhown  to  be  a  change  dependant  on 
the  presence  Emd  growth  of  microsoopio  vege- 
t»ble  oells.  He  boiled  a  Boitable  organic  inf  n- 
eioa  in  glass  flasks,  the  necks  of  which  were 
drawn  out  and  sealed  while  ebullition  was  go- 
ing on,  thus  exolading  completely  the  atmos- 
pheric air.  Afterward,  when  the  flask  and  its 
contents  had  become  cooled,  the  air  was  read- 
mitted throogh  the  neck  of  the  flask,  by  break- 
ing off  it*  narrow  end.  Bat  this  operation 
was  done,  with  different  sets  of  flasks,  in  dif- 
ferent localitjea,  in  order  to  determine  whether 
the  difllerence  of  locality  had  any  inflnence 
upon  the  lubseqaent  appearanoe  or  non-ap- 
pearance of  life  within  the  flask.  The  bearing 
of  these  ezperinieDts  npon  the  qneation  at  issue 
was  as  follows.  If  it  were  the  constitaent 
gases  of  the  atmosphere  alone  which  excited 
the  spontaneous  growth  of  living  forms  by  the 
necessary  supply  of  oxygen,  then  the  produc- 
tion of  these  forms  should  follow  with  the 
same  readiness  in  all  localities,  beoanae  the 
gaseous  constitution  of  the  atmosphere  is  OTsry- 
where  the  same.  But  if,  in  order  to  prodnce 
life,  the  atmosphere  mast  also  bring  with  it 
certain  organio  germs,  then  the  locality  might 
make  a  difference  in  the  resalt,  becanse  these 
floating  particles  would  naturally  vary  in  sbnn- 
dance  in  different  regions.  InvesUgation  showed 
s  manifest  difference,  acoording  to  the  place 
where  the  ur  was  admitted  to  the  flask.  In 
one  of  the  most  signlflcant  of  Pasteur's  experi- 
ments, a  flask  oonttuning  an  organic  inforion 
waa  boiled,  sealed,  allowed  to  cool,  and  after- 
ward carried  to  the  yalley  of  Chamouni  in  Sa- 
Toy,  wbere  its  neck  was  opened  and  the  air  ad- 
mitted on  the  Montanyert,  6,CH>0  ft.  above  the 
sea  level.  It  was  immediately  resealed,  broaght 
back  to  Paris,  and  kept  for  four  years  perfect- 
ly nnohanged.  It  waa  then  reopened  and  again 
exposed  to  the  air,  and  in  three  days  after- 
ward contained  a  growth  of  microaoopio  vege- 
tation. These  experiments  were  considered 
by  Pasteur  and  hia  associates  as  demonstrating 
the  existence  in  the  atmosphere  of  extraneous 
particles,  the  introdnction  of  which  into  on 
infusion  was  the  necessary  condition  of  infn- 
sorial  lite.  A  further  difficulty  now  began  to 
be  appreciated  in  this  method  of  investigation. 
It  had  at  flrst  been  taken  for  granted  that  a 
boiling  temperatnre  would  necessarily  destroy 
the  vitality  of  both  the  infnaoria  and  their 
germs.  But  this  gradually  became  a  matter 
of  doubt,  especially  as  the  length  of  time  du- 
ring which  the  boiling  was  continued  evident- 
ly had  an  inflnence  on  the  subsequent  appear- 
ance of  life  in  the  infusion.  It  was  found 
necessary  to  determine  more  exactly  the  limits 
of  this  influence;  and  among  the  most  valua- 
ble experiments  in  that  respect  were  those  of 
Jeffries  Wyman  in  1867.  He  showed  that,  in 
Infusions  of  a  certain  constitution,  the  minute 
forms  known  as  Aoetfrta  might  appear  in  closed 
flasks  after  boiling;  that  the  longer  the  boil- 
ing waa  continue^  the  fewer  die  instonoea  in 


which  bacteriawere  afterward  developed;  and 
that  tbey  never  made  their  appearance  in  infa- 
aions  which  had  been  boiled  continuously  for 
five  or  six  hours.  These  results  were  varionsly 
interpreted  by  different  observers;  a  certain 
number  still  maintuning  that  bacteria  might 
often  be  developed  after  the  application  of  a 
heat  snfficient  to  destroy  their  previous  vital- 
ity.— In  the  modem  renewal  of  the  question  of 
spontaneous  generation,  dating  from  Pouohet 
in  18AS,  another  element  has  had  its  inflnence 
upon  this  discassion ;  that  is,  the  idea  of  evoln- 
tion,  as  aocounting  for  the  present  existence  of 
organic  life  upon  the  earth.  It  is  assumed  that 
there  waa  once  a  period  in  the  history  of  the 


appearance,  Uiey  mnat  neoMsarilj  have  origi- 
nated by  the  spontaneous  organization  of  in- 
animate materials;  and  that  these  primitive 
and  imperfect  stnictares  have  gradually,  by 
modiflcation  and  descent,  given  rise  to  ail  the 
forms  of  animal  and  vegetable  life  now  inhab- 
iting the  globe.  Some  of  those  who  accept  the 
eToIution  doctrines  believe  that  the  conditions 
necessary  for  a  spontaneous  production  of  life 
have  long  since  passed  away,  with  the  earlier 
stages  of  the  world's  history;  others  maintain 
that  these  oonditions  still  exist,  and  are  effeo- 
tive  for  the  continued  creation  of  bact«ria  and 
their  allied  forms.  It  is  common  to  meet  with 
expressions,  among  writers  of  this  olaaa,  which 
declare  that  spontaneous  generation  is  not  bo 
muoh  a  matter  of  question  or  experiment  as  a 
It^oal  sequence  of  the  doctrine  of  evolution. 
The  stricter  school  of  physiologists  maintain, 
on  the  contrary,  that  it  is  a  subject  to  be  inves- 
tigated on  its  own  merits,  by  means  of  observa- 
tion and  experiment,  like  any  other  question  re- 
lating to  the  phenomena  of  life.— Of  late  years 
the  experimental  eridence  bearing  on  thia  topic 
has  received  an  important  addition  from  the 
independent  reaearfUies  of  naturalists  in  regard 
to  the  infusoria.  Some  of  the  forms  originally 
included  in  this  group  have  been  found,  on 
more  extended  examination,  to  possess  a  higher 
organization,  and  have  been  by  common  con- 
sent transferred  to  the  olaaa  of  worms.  Like 
others  of  this  class,  they  reproduce  their  spe- 
cies by  sexual  generation,  and  often  contain 
living  embryos  in  the  interior  of  their  bodies. 
The  infusoria  proper  are  now  known  to  be 
mostir  ciliated  animalcules ;  that  is,  tbey  are  ' 
provided  with  minute,  vibrating,  hair-like  ap- 
pendages, by  which  they  perfonn  rapid  move- 
I  menta  of  locomotion.  They  have  also  t>oen 
shown,  principally  by  the  labors  of  Btein,  Bal- 
biani,  Engelmann,  and  Clapar^e  and  Lach- 
mann,  to  perform  the  act  of  seinal  generation, 
and  to  prodnoe  their  young  by  means  of  fertile 
eggs,  from  which  embryos  are  developed.  The 
more  minute  and  lowly  forms,  on  the  other 
hand,  usually  incloded  under  the  general  term 
bacteria,  do  not  belong  to  the  animal  kingdom, 
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but  an  micrcMcopto  vegetablw.  Thej  hsve  a 
remarkable  power  of  mulciplicotJoD  b?  divirion 
or  doubling  of  tbeir  oella ;  and  certain  speciea 
appear  to  be  the  active  agents  in  osusing  the 
pntrafactive  dccompoeition  of  albuminoid  or- 
ganic BDbetances.  The  more  modem  investi- 
gadona  on  Bpontaneons  generation  with  boiled 
infnsions  have  been  almost  ezcloaiTe];  confined 
to  this  claaa.  Bat  even  in  bacteria  tliere  are 
indioationa  of  a  reprodaction  hj  germs.  Oobn 
in  1872  observed  certain  bodiei  in  connection 
vith  baot«ria,  which  he  regarded  an  resting 
aporoa;  that  is,  spores  which  do  not  immedi- 
atel;  genninate,  but  remain  quiescent  for  a 
oertain  interval  and  afterward  become  devel- 
oped onder  other  oonditjons.  These  resting 
spores  were  more  fullj]  described  in  1674  by 
Billroth,  whose  description  has  been  confirmed 
bj  Stdmson  in  t87S.  According  to  Billroth, 
although  the  vitality  of  bacteria  is  destrojed 
bj  boilmg,  their  resting  spores  will  withstand 
this  tempteratare,  and  are  afterward  capable  of 
development  into  active  forms.     This  may  ei- 

Elain  tae  occasion^  appearance  of  mioroscopio 
fe  in  organic  solutions  which  have  been  sub- 
jeot«d  to  ebullition. — For  the  most  complete 
recent  defence  ot  the  doctrine  of  spoDtaneons 
generation,  see  "The  Beginnings  of  Life,"  bj 
H.  Charlton  Bastian,  F.  B.  B.  {2  vols.,  London 
and  New  York,  1872). 

SPWFnSI,  Gaspare  Lalgl  hdtn,  an  Italian 
composer,  bom  at  Hajolati,  near  Ancona,  Nov. 
U,  1774,  died  there,  Jan.  24, 1851.  At  the  age 
of  18  he  entered  the  conservatory  of  La  Pietil 
at  Naples,  and  was  for  a  time  a  teacher  there. 
Ill  lT9fl  he  produced  /  jnmtiffH  dslU  donne, 
which  waa  followed  dunng  the  succeeding  10 
years  by  12  other  operas,  tragic  and  comio.  In 
IBOS  he  went  to  Paris,  where  his  first  great 
work,  La  YattaU,  was  brought  out  in  Decem- 
ber, 1B07,  and  at  once  established  his  repata- 
tion  tbroQgfaoat  Europe.  It  was  succeeded  in 
IBOB  by  another  work  of  eqnal  vigor,  Ftman- 
io  (hrtes.  The  saccess  of  these  works  ob- 
tuned  for  Spontini  in  1610  the  directorship 
of  the  Italian  opera.  He  accepted  the  post 
of  director  general  of  mosio  at  the  court  of 
Prussia  in  1820,  and  remained  at  Berlin  for  22 
years.  In  1842  be  returned  to  Paris,  and  near 
the  close  of  his  life  reanmed  bis  residence  in 
bis  native  village.  Be  received  the  title  of 
count  of  Sant'  Andrea  from  the  pope,  and  that 
of  doctor  of  philosophy  and  arts  from  the  uni- 
verdty  of  Halle,  and  waa  made  a  member  of 
the  French  institute. 

ffOOllBILL,  the  common  name  of  the  wading 
birds  of  the  family  plataleida,  characterized 
by  a  mnch  depressed  bill,  very  broad,  and  di- 
lated at  the  end  in  the  shape  of  a  ronnded 
spoon.  In  the  genas  plataUa  (Lion,)  the  bill 
is  long,  straight,  tbin,  slightly  bent  downward 
St  the  tip,  t£e  mandibles  in  close  opposition 
and  the  e^et  not  lamellar ;  nostrib  basal  and 
in  the  lateral  groove ;  wings  long,  second  qnill 
the  longest;  tail  short;  legs  longer  than  in  the 
typical  waders,  til»a  bare  for  nearly  one  half ; 
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tar«  not  macb  longer  than  middle  toe,  cov- 
ered with  small  hexagonal  scales ;  toes  webbed 
at  the  base,  the  outer  longer  than  the  inner, 
the  middle  not  pectinated,  and  the  hind  one 
only  partly  resting  on  the  ground ;  claws  short 
and  obtuse.  There  are  about  a  half  doien 
species,  found  in  all  quarters  of  the  globe, 
migrating  to  warm  climates  at  the  approsch 
ot  winter;  they  frequent  marshy  inlets  of  the 
sea,  and  the  borders  of  lakes  and  rivers,  wa- 
ding  about  in  search  of  fish  fry,  worms,  frogs, 
and  aquatic  insects;  they  can  swim  and  dive. 
The  nest  is  made  either  on  trees  or  among 
rushea  in  swampy  places,  and  composed  of 
coarse  sticks ;  the  eggs  are  two  to  four,  whitish. 
The  roseate  spoonbill  (P.  qiaja,  Linn.)  is  about 
80  in.  long,  and  4^  ft  in  alar  extent :  the  bill 
is  7  in.  and  covered  with  a  soft  skin;  the 
bead  ia  of  moderate  size,  bare,  the  skin  yel- 
lowish green ;  the  neck  is  long  and  slender, 
and  the  body  compact  and  mnscnlar.  The 
prevailing  color  is  rosy  red,  paler  in  front, 
and  nearly  white  on  the  neok;  leaser  wing 
coverta,  upper  and  lower  tail  coverts,  and 
lower  port  ol  throat,  bright  carmine;  tail 
feathers  ocbrey  yellow ;  the  young  have  the 
head  feathered,  the  carmine  tint  wanting,  and 
the  tail  rosy.  It  ia  found  in  the  soutbam  At- 
lantic and  gulf  states,  and  is  very  abundant  in 
the  breeding  season  on  Indian  river,  Florida ; 
it  does  not  go  above  North  Carolina,  nor  far 
from  the  sea.  These  birds  are  essentially  noc- 
turnal, though  they  often  feed  by  day  when 
the  tide  suits ;  they  are  fond  of  the  company 
of  herons;  they  fly  with  the  neck  and  legs 
extended,  and  rise  rapidly  to  a  great  height ; 
they  alight  easily  on  trees,  and  can  walk  on 
the  large  branches.  The  breeding  time  in  the 
Florida  keys  begins  in  February,  the  young 
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being  out  of  the  nest  by  April  1 ;  the  nest 

is  usually  in  the  top  of  a  mangrove,  coarsely 
made;  theeggsarecommonly  three,  elongated, 
Si  by  1|  in.,  white,  sprinkled  all  over  with 
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bright  rnfons  apota,  (onning  a  ring  near  the 
large  end ;  tbej  breed  and  are  oommonlj  »een 
in  flocks.  The  fleab  is  oilj  and  poor  eating; 
the  beantiful  feathers  of  the  vinga  are  made 
into  fona  in  Florida.  The  Eoropean  apoonbiU 
(P.  Uiuorodiaf  Linn.)  ia  about  the  same  size, 
white  with  reddish  yeUow  patch  on  bresEt,  pale 
fellow  naked  apaoo  aroand  ejea  and  throat, 
and  a  jellowiah  white,  long  occipital  oreat; 
it  is  rare  in  England,  bnt  qommon  in  HollAnd 
and  8.  Europe  and  alt  over  Africa. 

SPORADEB  (Gr.,  the  soattered),  the  lewcr  isl- 
aadfl  of  the  Qrecian  archipelago  sarronnding 
the  eronp  of  the  Ojoladea,  dirided  into  the 
nortnero,  western,  and  eastern  Sporades.  The 
northern  group  ioalndes  the  islands  of  Ski- 
atho  ^iD  antiquitj  Sciathns),  Scopelos,  Ehili- 
dromi  (probably  lens),  and  Bkjros;  these  lie 
ofE  the  N.  £.  coast  of  Negropont  or  Eubna, 
and  belong  to  the  kinedom  of  Ureecs.  The 
western  groop,  which  also  belongs  to  Greece, 
lies  oS  the  £.  coast  of  Argolis,  and  includes 
Hydra  (Hydrea),  Spezzia  (Tiparenos),  Poros 
(Calanria),  iBgina,  and  Eolnri  (Salamia).  The 
eastern  gronp  belongs  to  Tnrkey,  and  lies  off 
the  S.  W.  coast  of  Asia  Minor ;  it  includes 
Paara  or  Ipsora  (Psyra),  Soio  (Chios),  Samoa, 
Nikaria  (learns  or  loaria),  Patmoa,  Leroa,  Ca- 
lymno  (Oalyinna),  Btanko  (Cos),  Stampalia  or 
Astropalia  (Astypalaa),  and  Soarpanto  (Oarpa- 
thas).  The  Sporades  of  the  anoienta  inoloaed 
only  the  eastern  group,  and  this  with  the  ex- 
ception of  the  northernmost  ialanda. 

SP0T8H00D,  Jefea,  a  Scottish  prelate,  bora 
in  Edinbnrghshire  in  IGflS,  died  in  London, 
Nov.  20,  1S39.  He  graduated  at  the  untver< 
aity  of  Glasgow  at  the  age  of  16,  and  at  20 
snooeeded  his  father  as  minister  of  Calderkirk. 
At  first  he  strenoonsly  opposed  episcopacy,  but 
soon  yielding  to  the  court  party,  he  Degan  to 
favor  it  in  a  moderate  form.  In  160S  he  was 
one  of  five  clergymen  selected  by  James  I.  to 
accompany  him  to  London  for  his  coronation, 
and  while  there  hbs  appointed  to  sncoeed 
Baatoun  as  archbishop  of  Glasgow.  From 
this  time  ha  earnestly  sought  to  establish  epis- 
copacy in  Scotland,  inonrrtng  macb  odium 
among  the  great  body  of  the  Scottisb  people. 
In  I60&  he  was  appointed  an  extraordinary 
lord  of  session,  hut  was  obliged  to  remain 
sobject  to  the  ordinary  church  conrts  till 
leiO,  when  he  and  two  other  Scottish  bishops 
received  episcopal  ordination  at  the  hands  of 
English  bishops.  He  became  primate  of  all 
Scotland  in  ItllS,  and  in  1G38  placed  the  crown 
on  the  head  of  Charles  I.  as  Icing  of  Scotland. 
He  bad  for  some  years  been  the  head,  first  of 
one  of  the  two  conrts  of  high  commiasion  for 
tnrin;  oSencea  agsinst  the  church,  and  then 
of  the  two  combined;  and  in  1SS5  he  was 
appointed  lord  high  chancellor  of  Scotland, 
Contrary  to  his  own  inclinations,  as  alleged, 
bnt  by  order  of  the  king,  he  introduc^  a 
new  liturgy  and  book  of  canons,  which  so 
aroDSed  Scottish  indignation  that  be  retired 
in  1987  to  Newcastle,  and  finally  to  Lon- 
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don.  He  wrote  a  "ffistory  of  the  Chorch  of 
Scotland,  from  the  Year  203  to  the  Close  of 
the  Reign  of  James  VL"  (foL,  London,  165G), 
and  one  or  two  smaller  worlu. 

SPOTTED  FEVEB.  SeeFRvEi(S,Tol.Tii.,  p.l68. 

SFOTISTLTlirU,  an  E.  county  of  Vii^nia, 
bonnded  N.  E.  by  the  Rappahannock  and  S. 
W.  by  the  North  Anna  river,  and  dndned  by 
the  Uattapony ;  area,  about  4G0  sq,  m. ;  pop. 
in  1870,  11,728,  of  whom  4,668  were  colored. 
The  surface  is  hilly  and  the  aoU  fertile.  Gran- 
ite and  freestone  are  abnodant.  It  is  inter> 
seoted  by  the  Rappahannock  canal  and  the 
Richmond,  Fredericksburg,  and  Potomac  raU- 
road.  The  chief  productions  in  18T0  were 
66,060  bushels  of  wheat,  104,210  of  Indian 
com,  S0,832  of  oats,  1S2,602  lbs.  of  tobacco, 
4,627  of  wool,  and  S0,67S  of  bntter.  There 
were  906  horses,  1,386  milch  cowe,  1,684  other 
cattle,  1,628  sheep,  and  8,663  swine.  Cqiital, 
Spottsylvania  Court  House. 

SP0TI8TLV1HU  CODBT  «HBf^  BMlH  at 
See  WiLSBENSSB. 

6PB1GGE,  OaiiM,  an  American  poet,  born  in 
Boston,  Oct.  26, 1791,  died  there,  Jan.  14, 1876, 
At  the  age  of  18  he  entered  a  mercantile 
house  as  clerk,  and  subsequently  became  a 

{artner.  In  1820  he  became  teller  in  the  State 
ank;  and  in  1826,  on  the  establishment  of 
the  Globe  bank,  he  was  appointed  its  cashier, 
an  office  which  he  held  till  1866.  From  1821 
to  1880  he  gained  five  prixea  for  prolognee  to 
be  recited  at  the  opening  of  theatrea  in  New 
York,  Philadelphia,  Salem,  and  Portsmouth. 
In  1828  he  obt^ned  the  prize  for  the  best  ode 
to  be  recited  at  the  exhibition  at  the  Boston 
theatre  of  a  pageant  in  honor  of  Shakespeare ; 
and  in  1880  be  prououneed  an  ode  at  the  cen- 
tennial celebration  of  the  settlement  of  Bos- 
ton. In  182S  he  delivered  a  poem  on  "Curi- 
osity "  before  the  Phi  Beta  Kappa  society  in 
Cambridge,  considered  his  beet  production.  A 
collection  of  his  writings  was  published  in 
New  York  (1841;  new  ed.,  1830),  and  a  com- 
plete revised  collection  in  Boston  (1800;  new 
ed.,  1866). 

SRAfiCE,  WIHiM  BMi,  an  American  clergy- 
man, born  in  Andover,  Conn,,  Oct  IB,  1796, 
died  in  Flushing,  N.  Y,,  May  7, 1B76.  He  grad- 
uated at  Yale  college  in  1816,  studied  in  the 
theological  seminary  at  Princeton,  and  in  Au' 
gust,  1819,  was  oi^ained  pastor  of  the  first 
Congregational  church  at  West  Sprinrfeld, 
Mass.,  as  a  colleague  of  the  Rev.  Joseph  La- 
throp,  whom  he  succeeded  as  pastor  in  1820. 
In  1629  he  was  installed  pastor  of  the  second 
Preebyterian  church  at  Albany,  N.  Y.  He  re- 
signed this  charge  in  1869,  and  removed  to 
Flushing,  N.  Y.  He  made  large  colleotions 
of  pamphlets  and  autographs,  the  former  of 
which  ne  presented  in  1876  to  the  state  li- 
brary at  Albany.  He  pnblished  "Letters  to  a 
Daughter"  (1823),  republished  under  the  title 
"The  Daughter's  Own  Book;"  "Letters  tnm 
Europe"  (1828);  "Lectures  to  Young  Peo- 
ple" (1880);    "Lectures  on  Rerivala  of  K»- 
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ligion"  (1689);  "Hinte  on  Chrlstiaii  Inter- 
course  "  (1834)  ;  "  Lectnrea  illustrating  tha 
Contrast  between  true  Christianity  and  vari- 
ous other  SjHtomB"  (1837);  "Life  of  E,  D. 
Griffin"  (1638);  "Life  of  Timothj  Dwight, 
D.  D.,  President  of  Yale  College,"  in  Sparks's 
"AmericHn  Biographj"  (184G);  "Letters  to 
Yonng  Uen,  founded  on  the  Histor;  of  Jo- 
seph" (2d  ed.,  1846);  "Aida  to  Early  Reli- 
gion" (1847);  "Words  to  a  Young  Man's 
Conscience"  (1848);  "Women  of  the  Bible" 
(1860)  ;  "  Visits  to  European  Celebrities  " 
(1665);  "Annals  of  the  American  Pulpit,"  a 
collection  of  biographies  of  leading  clergymen 
of  all  the  denominations  (0  toIh.  Byo,  New 
York,  lSfie-'6!));  and  "Memoirs  of  Rev.  John 
and  W.  A.  M'Doweil,  D.  D."  (18M). 

S^UT,  a  STuaU  fish  of  the  herring  family, 
and  genna  harfngula  (Val.),  There  are  teeth 
on  the  jaws,  tongue,  palate,  and  pterygoid 
bones,  but  none  on  the  vomer ;  the  hranchios- 
tegal  rays  are  six  or  seven.  There  are  about 
ten  species,  of  which  the  most  common  is 
English  sprat  (ff.  tprattut,  Val.),  called  garvie 
in  Scotland;  it  is  5  or  Q  in.  long,  with  the 
body  proportionately  deeper  than  in  the  her- 
ring, and  the  edge  of  the  abdomen  strongly 
serrated ;  the  scales  are  large,  round,  and  de- 
cidnouH ;  the  nppor  part  of  bead  and  back 
dark  hlne,  with  green  reflections,  passing  into 
silvery  white  on  tha  gill  covers,  sides,  and 
abdomen ;  dorsal  and  caudal  dusky,  other  fins 
white.  It  is  found  on  the  coHsts  of  Great 
Britain  and  Sweden ;  it  ascends  the  rivers  in 
large  shoals  in  [November,  after  the  herrings 
have  disappeared.  Though  smaller  than  the 
herring,  it  furnishes  in  winter  an  abandant, 
cheap,  and  wholesome  food,  and  is  generally 
eaten  fresh.  The  fishery  is  prosecuted  by  drift 
or  stationary  nets,  and  with  most  success  in 
dark  and  fo^y  nights.  Several  species  in  the 
West  Indian  seas  are  called  sardines. 

^XAT,  Hmmb,  an  English  prelate,  bom  at 
Tslloton,  DevoEshure,  in  IflSfl,  died  at  Brom- 
ley, Kent,  May  30,  1718.  He  was  educated  at 
Oxford,  and  beoame  chapldn  first  to  the  duke 
of  Bnckingham,  and  afterward  to  Charles  II. 
In  1068  he  was  made  prebendary  of  Westmin- 
ster, in  1880  canon  of  Windsor,  in  U8S  dean 
of  We»tmin3t«r,  and  in  1684  bishop  of  Roches- 
ter.  He  was  clerk  of  the  closet  to  James  II., 
snd  in  168S  was  made  one  of  the  commis- 
sioners for  ecclesiastical  affairs.  He  published 
"  The  Plague  of  Athens  "  and  "  The  Death  of 
Oliver  Cromwell,"  poems  (18B9);  "The  His- 
tory of  the  Royal  Society,"  of  which  he  was 
one  of  the  original  fellows  (1877);  a  history 
of  the  Bye  House  plot  (1686) ;  and  a  volnne 
of  Krmons  (ITIO);  and  he  edited  Cowley's 
"PoeniB,"  with  a  lite  in  Latin  (1668),  after- 
ward in  EngliBb  with  additions. 

8nm<Hl.,  Kart,  a  German  physician,  bom 
at  Boldekow,  ProBsia,  Aug.  S,  1T66,  died  in 
Halle,  March  IS,  1838.  He  took  his  degree  at 
Halle  in  1767,  and  became  professor  there  of 
medicine,  and  in  1797  also  of  botany.  His 
769  VOL.  IV.— 19 
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works  include  Verrueh  einer  prafrmatitehen 
GttehichU  der  Anneikwidt  (6  vols.,  Halle,  1793 
-1808;  8d  ed.,  1821- '8;  4th  ed.  by  Rosen- 
banm,  1846  et  leq.) ;  Eandbtieh  der  Pathologie 
(8  vols.,  Leipric,  1790-'7i  4th  ed.,  181S) ;  /nitt- 
tvUonet  Mtdiea  (6  voln.,  180e-'16;  new  ed.  of 
the  last  6  vols.,  1819) ;  Eittoria  Rn  Btrharia 
(3  volfl.,  Amsterdam,  1807-'8) ;  OetehichU  dar 
S]taniit(2vols.,  Altona and  Loipaic,  1817-18); 
and  N^it  Entdetltangtn  tm  poncen  nn\fangt 
dor  PflaTuenbimde  (9  vols.,  ]B19--'SS). 

SntHfCO,  Itoyi,  a  German  orientalist,  bom  at 
Naoserent,  Tyrol,  Sept.  S,  1813.  After  study- 
ing at  Vienna,  he  went  in  1888  to  London, 
where  he  asaiated  the  earl  of  Hnnster  in  his 
work  on  the  "  Military  Science  of  the  Moham- 
medan Nations."  Ue  Joined  the  Eaat  India 
service,  in  184G  became  president  of  the  college 
of  Delhi,  and  in  1850  examiner  at  the  college 
of  Fort  William,  Calcutta,  government  inter- 

S'eter,  and  secretary  of  the  Asiatic  society. 
e  published  in  the  Bibliotheea  Indiea  trans- 
lations from  the  Arabic  and  Persian,  besides 
works  in  the  Urdu  dialect,  and  a  "Life  of 
Mohammed"  (vol.  1.,  Allahabad,  1861).  He 
returned  to  Europe  in  1867,  became  profes- 
Bor  of  oriental  languagea  in  Bonn,  and  pub- 
lished Dai  Lebm  vnd  dit  Lehrt  det  Mohamad 
(8  vols.,  Berlin,  ]eai-'6 ;  2d  ed    18B8  et «?.). 

fnUHG,  in  astronomy,  one  of  the  four  sea- 
sons of  the  year,  beginning  for  the  northern 
hemiaphere  at  tlie  time  of  Uie  vernal  eijuinox, 
or  on  March  21,  and  ending  at  the  time  of  the 
summer  solstice,  or  June  31.  In  the  United 
States  the  spring  is  regarded  as  including 
March,  April,  and  Hay.    (See  Skasoks.) 

SFKOKh  L  BoHBd,  an  American  clergyman, 
bom  at  Korfhbridpe,  Mass.,  Feb.  27, 1746,  died 
in  Newburyport,  March  4,  1819.  He  grad- 
uated at  Princeton  college  in  1771,  and  in  1776 
became  a  chaplain  in  the  continental  army,  and 
accompanied  the  expedition  under  Col.  Arnold 
to  Canada.  In  1777hewas  ordained  pastor  of 
a  churoh  in  Newburyport.  He  was  a  man  of 
great  influence  and  weight  of  character,  and  as 
the  leading  minister  of  the  Hopkinaian  party 
was  active  in  promoting  the  union  of  the  two 
parties  in  the  Congregational  churches,  eSccted 
by  the  estahliahment  of  the  Andover  theologi- 
cal seminary,  and  also  in  originating  the  Amer- 
ican board  of  commissioners  for  foreign  mis- 
sions. IL  GardlMr,  an  American  clergyman, 
son  of  the  preceding,  born  in  Newburyport, 
Mass.,  Feb.  24,  1786,  died  in  New  York,  Aug. 
18,1678.  He  graduated  Bt  Yale  collegein  1806, 
and  taught  and  studied  in  Bermuda  nearly  two 
years.  After  hia  return  he  was  admitted  to 
the  bar  in  December,  1806,  and  practised  more 
than  a  year.  He  then  studied  at  Andover  sem- 
inary, and  was  ordained  as  pastor  of  the  Brick 
churdi  (Presbyterian)  in  Beekman  street,  New 
York,  Aug.  10,  1810,  in  which  oiBce  he  con- 
tinned  till  his  death.  In  1666  he  removed  with 
his  congregation  to  the  new  church  on  Mur- 
ray hill.  During  the  last  years  of  hia  life  Dr. 
Spring  seldom  preached,  his  place  being  filled 
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bj  an  aiaiitant.  Hia  works,  chieflj  oonnes 
of  sermonB  and  lectores,  ore:  "Essays  on  the 
I^sting^uiabing  Trtuta  of  ChriBtiau  Character  " 
(1818);  "FragmeatB  from  the  Stud;  of  a  Pas- 
tor" (1838);  "Obligations  of  tie  World  to 
the  Bible"  (1844);  "The  Attraction  of  the 
Oro89"{184S);  "TheBiblenototMan" (1847); 
"Diaoonrsea  to  Seamen"  (1847);  "The-Pow- 
erot  the  Palpit"  (1848);  "The  Mercy  Seat" 
(1849);  "First  Things'*  (a  vols.  8to,  1851); 
"The  Glory  of  Christ"  (2  vols  l362);  "Con- 
trast between  Good  and  Bad  Men  "  (3  vols., 
1866);  "Pnlpit  Ministrations"  (3  vols.,  1884); 
and  "Personal  KecniniBoences  of  the  Life  and 
Times  of  Gardiner  Spring"  (2  voU.,  186S). 

anUHGBOK  (ttntidorea*  eaehore),  a  tme  an- 
telope of  the  fields,  coming  near  the  gazelles 
in  size  and  habits,  so  named  from  the  extra- 
ordinary leaps  of  T  to  10  ft.  in  height  which 
it  makes  when  alarmed.  They  wander  in 
search  of  food  in  immense  herds  over  the 
vast  open  plains  of  S.  Africa,  an  easy  prey 
to  man  and  the  camivora.  The  genertd  color 
1  brown  above,  white  below,  with 


Bpriiisbiik  (AnUdorcu  eaobora). 

long  white  h^rs  on  the  croap  very  oonspicaons 
when  jamping;  its  flesh  and  skin  are  much 
esteemed.    The  boms  in  the  adult  are  lyrate. 

WBDfGFIELD,  a  city  and  the  shire  town  of 
Hampden  oo.,  Hasaachnsetts,  on  the  E.  bank 
of  OonnecticDt  river,  opposite  the  town  of  West 
Springfield,  with  which  it  is  connected  hy  a 
railroad  and  a  highway  bridge  and  by  ferry, 
80  m.  W.  hy  8.  of  Boston,  and  130  m.  K  N.  E. 
of  New  York;  pop.  in  1860,  11,766;  in  1860, 
16,199;  in  1870,  26,703,  of  whom  6,930  were 
foreigners ;  in  1875, 81,053.  It  is  noted  for  the 
great  variety  of  its  skilled  indnstries,  mostly 
dependent  on  steam  power,  and  for  the  richness 
of  its  churches,  of  woich  five  are  bailt  of  stone 
and  are  of  considerftble  architoctnral  merit. 
Portions  of  the  city  are  elevated  and  hilly,  but 
along  the  rirer  it  is  level.  It  is  well  bnilt,  and 
has  wide  streets  shaded  with  elms  and  maples. 
The  city  hall  is  a  noble  building  in  the  Roman- 
esqae  style,  and  has  a  large  public  hall  which 
will  accommodate  2,700  persons.  There  are 
several  other  pohlio  halls,  of  which  the  music 
hall,  seating  1,200,  is  the  largest.    The  court 
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hon»e  is  a  fine  granite  bnllding,  which  ooBt 
{200,000.  The  city  library  contdns  36,600 
volumes.  The  new  library  building  is  one  of 
the  handsomest  public  edifices  in  the  oily.  It 
is  of  brick,  with  facings  of  granite  and  Ohio 
stone,  and  cost  with  land  about  $100,000.  Be- 
sides the  library  it  contains  a  maseum  of  nat- 
ural history  and  antiquities.  The  new  high 
school  building  is  a  fine  structure  of  pressed 
brick,  with  trimmings  of  gray  Ohio  sandstone, 
three  stories  above  the  basement.  Hampden 
park,  on  the  bank  of  the  Connecticut,  contains 
60  acrea,  with  a  costly  dike  to  protect  it  from 
the  spring  freshets,  and  has  a  celebrated  race 
conrse.  The  SpringQeld  cemetery  contains 
ahont  40  acres,  with  a  great  variety  of  shade 
trees  and  fountains.  Springfield  is  an  impor- 
tant railroad  centre,  four  lines  meeting  in  one 
large  depot,  each  having  extensive  oonnectiona, 
viz. :  the  Boston  and  Albany,  the  New  Haven, 
Hartford,  and  Springfield,  the  Connecticut  Riv- 
er, and  the  Springfield,  Athol,  and  Northeast- 
ern. The  United  States  armory  employs  from 
600  to  700  men,  chiefiy  in  the  manufacture  of 
rifles  and  carbines.  Dtiring  the  civil  war  about 
3,000  men  were  employed.  The  arsenal,  offioea, 
storehouses,  and  principal  shops  occupy  nearly 
the  highest  ground  in  tne  city,  on  State  street, 
and  command  a  fine  view  of  the  Connecticot 
valley.  The  grounds  (TS  acres)  are  enclosed 
with  an  iron  fence  and  beantifnUy  laid  ont  with 
trees,  shrubbery,  and  flowers.  The  arsenal 
contains  about  276,000  stand  of  arms.  The 
heavier  work  is  done  at  the  shops  on  Mill  river. 
The  germ  of  the  armory  exist«d  during  the 
revolution,  but  it  was  not  formally  established 
till  1T94.  Among  the  more  important  private 
manufactories  are  one  of  railroad  cars,  one 
of  sporting  arms,  one  of  revolvers,  several  of 
steam  engines,  boilers,  &c.,  two  of  gold  chains, 
one  of  gold  leaf,  one  of  gold  rings,  three  of 
buttons,  two  of  card  and  glazed  paper,  one  of 
blankets,  one  of  cartridges,  two  of  desks  and 
counters,  three  of  elevators,  four  of  envelopes, 
one  of  corrugated  iron,  one  of  filters,  several  of 
furniture,  three  of  hand  stampH,  four  of  hard- 
ware, one  of  gas  machines,  one  of  gilt  mould- 
ing, severe  of  harness,  saddlery,  and  trunks, 
one  of  levels,  two  of  matli-esses,  one  of  sewing 
machine  needles,  one  of  paint,  three  of  paper 
boiea,  one  of  collar  paper,  three  of  paper  col- 
lars, two  of  rubber  goods,  one  of  sieves,  two  of 
show  oases,  one  of  skates,  two  of  slippers,  one 
of  spectacles  and  thimbles,  two  of  steam  pnmpa, 
one  of  watches,  one  of  woollens,  five  of  briok, 
and  one  of  boola  and  shoes,  two  cotton  mills, 
and  two  brass  fonnderies.  The  Morgan  enve- 
lope company  also  manufacture  fancy  station- 
ery and  writing  materials,  and  print  the  postal 
cards  for  the  government.  There  are  five  book- 
publishing  houses;  eight  national  hanks,  with  an 
aggregate  capital  of  $2,960,000 ;  three  savings 
banks,  with  deposits  to  the  amount  of  $8,600,- 
000 ;  and  three  insurance  companies  (two  fire 
and  one  life).  The  city  is  divided  into  eight 
wards,  and  is  governed  by  a  mayor,  a  board  of 
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aUermen  of  one  member  from  each  ward,  and 
a  common  coonoil  of  18  members.    Water  is 
mippUed  bj  vorkB  recently  erected,  tbere  being 
three  reservoirs  for  low  Beirice,  with  an  aggre- 
gate cspKcitj  of  110,577,000  gallons,  and  one 
for  hign  service,  with  a  capacity  of  2,183,- 
817,000  gallons.    The  eipenditnres  in  1874 
amounted  to  (781,847,  Til. :  paQper  depart- 
ment,   $23,158    17;    highways,  $117,310   83; 
salaries,   &c.,  (110,118  79;    erection  and  re- 
pair of  Bchool  hoDsea,  $81,649  78 ;  fire  depart- 
ment, $85,785  65;   interest,  (58,742  77;   po- 
lice, $89,046  6S  ;  sewers,  $4fi,004  80 ;   miecel- 
bneons,  $828,815  80.     The  valnation  of  prop- 
erty  was  (88,886,778;  interest-bearing  debt 
at  the  dose  of  the  year,  $1,794,876.     The 
principal  charitable  institations  sre  the  olms- 
hoose,  city  hospital,  home  for  women,  and 
home  for  children.     The  public  schools  are 
under  the  general  raanagement  of  a  committee 
of  one  mem)>er  from  each  ward,  and  nnder  the 
immediate   superTision   of    a   saperintendent. 
Id  1878-'4  there  were  2S  school  houses,  with 
a  high  school,  140  teachers,  and  an  average 
attendance  of  about  4,000 ;  carrent  expenses, 
(110,186  7B,  of  which  $85,593  41  were  for 
teachers'  wages.    Two  newspapers  with  daily 
and  weeUy  editions  and  two  weeklies  are  pnb- 
Uabed.    There  are  26  charches,  vii. ;  1  Adven- 
tist,   3   Baptist,   6  Congregational,    1   Episco- 
pal, 6  Methodist,  6  Roman  Catholic,  1  Bpiritn- 
alirt,  I  Swedenborgian,  1  Union  Evangelical, 
1  Unitarian,   and  1   Universalist. — Springfield 
was  first  settled  in  163B  by  emigrants  from 
Boibnry,  who  on  May  14  drew  op  and  signed 
an  agreement  for  self-government     The  place 
was  first  named  Agawam,  the  Indian  name 
of  ft  river  of  West  Springfield,  which  with 
several  adjacent  towns  of  the  present  day  was 
then  included  in  ita  bonndanes.     In  163?  a 
ehorcb  was  formed.      In    1S38   the   settlers 
chose    William     Fyn- 
cbon    tnagistrate,    and 
in  April  of  the  same 
year  named  the  settle- 
ment Springfield,  from 
tbe  name  of  his  resi- 
dence in  England.  Mr. 
Pynchon  retnmed   to 
England  in  1652;  but 
bis  son  John  remained, 
and    in   1662    erected 
the  famous  "  Pynchon 
house,"  the  first  brick 
house  in  the  Oonnecti- 
cnt  valley,  and  long  a 
fortress  against  the  In- 
dians.     In    1675,   du- 
ring King  Philip's  war, 
the  Indians  homed  the 
settlement,  destroying 
about   80  hooses  and 
25  bams.    The  growth 
of  the  town  was  slow 

tin  the  opening  of  the  Boston  and  Albany  ' 
railroad  in  1688.    It  was  made  a  city  in  1862. 


a  city  and  the  capital  of  Clark 
>.,  Ohio,  at  tte  junction  of  Lsgonda  creek 
with  Mad  river,  46  m.  W.  of  Columbus  and  70 
m.  N.  £.  of  Cincinnati;  pop.  in  1860,  6,106; 
in  1860,  7,002;  in  1870,  12,662,  of  whom 
2,1S9  were  foreigners.  It  is  in  the  heart  of 
one  of  tbe  richest  and  most  popnions  agri- 
cultural regions  in  the  Union,  and  is  well  laid 
out  end  handsomely  built.  Six  lines  of  rail- 
road intersect  here,  viz. :  the  Cleveland,  Colum- 
bus, Cincinnati,  and  Indianapolis;  Cleveland, 
Sanduaky,  and  Cincinnati;  Columbus,  Bpring- 
field,  and  Cincinnati ;  Little  Miami  (Spring- 
field branch);  Bprin^eld  and  Jackson  (nar- 
row-gauge coal  road) ;  and  Atlantic  and  Great 
Western.  A  large  trade  b  carried  on  in  wheat^ 
fioor,  Indian  com,  and  other  produce,  and 
many  cattle  and  swine  are  shipped  to  eastern 
markets.  Water  power  is  abundant,  and  about 
60  factoriBB  are  in  operation,  employing  4,000 
hands.  These  include  Souring  mills,  iron 
fonnderies,  machine  shops,  manufactories  of 
agricultural  implements,  linseed  oU  mills,  and 
a  paper  mill.  More  than  80,000  mowers  and 
reapers  are  manufactured  annually.  Lime- 
stone is  largely  quarried  and  burued.  Four 
national  banks  have  an  aggregate  capital  of 
$900,000.  There  are  sii  luge  public  school 
buildings,  including  a  fine  new  high  school 
house.  The  Springfield  seminary  is  a  flourish- 
ing institution,  wittenberff  college,  under  the 
auspices  of  the  Evangelical  Lutheran  church, 
was  opened  in  1845 ;  in  1874-'5  it  had  10  in- 
structors, 1S8  students  (100  in  tbe  collegiate 
department),  and  a  library  of  6,000  volumes. 
Springfield  has  a  free  pnblio  library  of  4,000 
volumes,  a  daily,  a  tri-weekly,  and  five  week- 
ly newspapers,  two  monthly  periodicals,  and 
20  chnrches. 

BFllKGFIilJI,  B  city  and  the  capital  ot  IUi~ 
nois,  and  seat  ot  justice  of  Sangamon  co.,  178 


m.  8.  W.  of  Chicago;  lat,  89°  48'  N.,  Ion.  89° 
88'  W. ;  pop.  in  1840, 2,67B ;  in  I860, 4,688 ;  in 
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1860,  9,820;  in  1R70,  1T,864,  o(  whom  4,458 
were  fureigoorg;  in  1876,  26,116.  It  is  on  a 
beautiful  prairie,  G  m.  8.  of  Sangamon  riser. 
Its  streets  are  broad,  intersect  eacli  otlier  at 
right  angles,  and  are  taatefatlj  adorned  with 
■hade  trees.     From  the  beautj  of  the  place 


and  its  sarronndingo,  it  ia  termed  the  "Flower 
Oity."  The  capitol,  in  a  Bquare  near  the  cen- 
tre of  the  citj,  ia  one  of  the  finest  buildings 
of  the  kind  in  the  countrj.  Other  noteworthy 
buildings  are  the  United  States  court  house 
and  custom  house  and  post  office  building,  the 
ootiiit}'  court  house,  atate  arsenal,  high  school 
house,  and  several  handsome  chnrches  and 
commodious  hotels.  A  new  state  house  is 
nearly  completed.  Tivo  miles  N,  of  the  city 
is  Oak  Ridga  cemetery,  a  picturesque  and  well 
kept  harying  ground  of  T2  acres,  containing 
the  remains  of  Lincoln  and  a  monument  to 
hi*  memory  which  cost  |306,G50,  dedicated 
on  Oct.  IC,  1874.  Springfield  is  the  point  of 
intersectioD  of  the  SpringfieM  and  Nortliweat- 
em,  the  Oilman,  Clinton,  and  Springfield,  the 
Ohio  and  Mississippi,  the  Chicago,  Alton,  and 
St.  Louis,  and  the  Toledo,  Wabash,  and  West- 
ern railroad  lines.  There  are  coal  mines  in  the 
vicinity,  and  the  surrounding  countr;  is  ver; 
productive.  The  trade  is  extensive,  and  the 
manufactures  are  important.  The  principal 
establishments  are  fiouring  mills,  founderies 
and  machine  shops,  rolling  mills,  breweries, 
woollen  mills,  a  watch  factory,  and  manufac- 
tories of  woodwork,  brooms,  cordage,  harness 
and  saddlery,  carriages  and  wagons,  furniture, 
washing  machines,  and  sash,  doors,  and  blinds. 
There  are  three  national  banks,  a  privat«  bank, 
a  savings  institution,  and  an  insurance  compa- 
ny.   The  city  is  governed  by  a  mayor  and  16 
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aldermen  (3  from  each  ward).  It  is  supplied 
with  water  from  Sangamon  river.  It  contains 
three  academies  and  five  public  schools  (one 
high  and  fonr  ward  schools),  the  latter  having 
in  1874-'6  2,680  pupils  enrolled,  and  an  aver- 
age attendance  of  1,8T6.  There  are  two  daily 
and  four  weekly  (one  German)  newspapers,  a 
library  association,  and  2S  churches,  viz.  :  4 
Baptist,  1  Ohristdan,  1  Congregational,  2  Epis- 
copal, 1  Jewish,  3  Lutheran,  4  Methodist,  4 
Presbyterian,  and  2  Roman  Catholic. — f-pring- 
field  was  laid  out  in  1622,  was  made  the  state 
capital  in  18ST,  and  a  city  in  1840. 

SFtlRQilHjD,  a  town  and  the  county  seat  of 
Greene  Co.,  Missouri,  on  Wilson  creek  and  the 
Atlantic  and  Pacific  railroad,  195  m.  in  direct 
line  S.  W.  of  St.  Louis  ;  pop.  in  1870,  6,555, 
of  whom  l,OyO  were  colored;  in  187G,  about 
6,000.  It  is  on  a  table  land  1,600  ft  higher 
than  St.  Louis.  Its  trade  and  manufactures 
are  important.  The  principal  establishments 
are  four  fiouring  mills,  two  planing  mills,  a 
cotton  mill,  a  woollen  mill,  a  carriage  factory, 
two  iron  establishments,  two  wagon  factories, 
and  the  railroad  shops.  There  are  two  hotels, 
two  national  banks,  good  public  schools,  a  dai- 
ly and  four  weekly  newspapers,  and  13  chnrcb~ 
ea.  It  is  the  seat  of  Dniry  college  (Congre- 
gational), founded  in  1878. — Springfield  waa 
known  as  an  Indian  trading  post  and  frontier 
village  as  early  as  1820.  It  was  incorporated 
in  1830.  Its  prosperity  dates  from  the  close 
of  the  civil  war.  In  the  autamn  of  1861  and 
the  early  part  of  1862  it  waa  alternately  in  tho 
possession  of  the  federal  and  the  oonfederat« 
forces;  and  several  fights  occurred  in  the  town 
and  its  vicinity,  in  one  of  which  (Aug.  10, 
1861)  the  federal  general  Nathaniel  Lyon  waa 
defeated  and  killed. 

SFKDfE,  the  name  for  coniferous  trees  of  ft 
section  of  the  genus  abi«t,  which  includes  those 
with    scattered 
leaves  and  pen- 
dent cones,  the 
scales  of  which 
are    persistent. 
(See  Fir,  Hem- 
lock      Sphuck, 
andPiNB.)  The 
needle  -  shaped 
leaves  are  four- 
sided,  and  point 
in  every  direc- 
tion; the  cones 
hang    from   or 
near   the   ends 
of  the  branch- 
es, the  scales  re- 
piaining  attach- 
ed to  the  axis; 
the  seed  parting  freely  from  the  wing,  and  with- 
out balsamiferous  vesicles ;   the  anther  cells 
opening  lengthwise.     The  black,  or  as  it  ia 
often  called  double  spruce  (A.  niffra),  extends 
from  Maine  to  Wisconsin  andfurther  south  ward 
along  the  higher  ranges,  and  in  Canada  reach- 
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es  northward  to  SS",  it  being  partial  to  cold, 
awanip^  localities  among  the  moantaina.  Its 
Btraight,  tapering  trunk,  often  75  ft  high,  bearB 
S  handsome  conical  head,  if  it  has  room  to  de- 
velop ;  bat  in  ft  crowded  forest  the  trunks  are 
bronchlesa,  save  a  smal!  toft  at  the  Bummit. 
The  ver;  short  leaves,  rarely  more  than  half  an 
inch  long,  are  erect,  stiff,  and  ver/  dark  green ; 
the  cones  are  1  to  1^  in.  long,  dark  pnrple 
when  joung,  bnt  when  ripe  (in  November)  pale 
brown ;  the  seeds  are  ohed  the  following  spring, 
but  the  cones  remain  several  jears;  the  scales  of 
the  cones  are  uneven  on  the  margin,  and  often 
notched  or  tootbed.  The  wood  is  very  strong, 
light,  and  durable,  and  ia  much  used  in  ship 
boilding,  not  only  for  masts  and  spars,  but  in 
the  boll,  where  it  ouClasU  oak ;  it  is  much  nsed 
for  the  sides  of  ladders,  for  the  smaller  tim- 
bers in  house  building,  and  for  shingles.  The 
recent  shoots  of  this  species  are  used  in  thii 
country  for  "iiT'ing  domestic  beer.  The  tree 
is  sometimes  planted  for  ornament,  and  yoQOg 
specimens  are  very  regular  in  form;  but  they 
get  ragged  as  they  grow  older.  The  color 
of  the  foliage  is  rather  sombre,  and  the  so- 
called  red  spruce  is  merely  a  form  of  this  with 
larger  and  redder  cones  and  the  wood  tinged 
with  red.  The  white  or  single  spruce  (.il.  nJfra) 
has  a  range  similar  to  the  preceding,  and  ex- 
tends even  further  north  than  that ;  Ricbard- 
Ka  found  it  within  20  m.  of  the  Arctic  aea. 
The  leaves  are  somewhat  longer  than  those 
of  the  block  spruce,  and  of  a  pale  glaucous 
green ;  tlioogh  the  leaves  are  attached  equally 
on  all  sides  of  the  shoots,  yet  on  the  horizontal 
branches  tbej  curve  upward  in  euch  a  manner 
■s  to  appear  two-ranked ;  the  cones,  abont  2 
in.  long,  fall  the  first  winter,  and  their  scales 
have  a  firm,  even  edge.  The  wood  of  this  is 
also  valuable,  some  considering  it  not  inferior 
to  that  of  black  spruce,  and  superior  to  it  for 
spars ;  the  long  roots  are  remarkably  tougb, 
and  the  Indians  prepare  from  them  thonga 
or  threads  with  which  to  sew  their  birch- 
bark  canoes.  The  white  apruoe,  when  young, 
is  of  a  regular  conical  shape,  very  compact, 
and  its  pde  bnt  lively  gr(«n  color  makes  a 
most  effective  contrast  when  it  is  planted  near 
evergraens  with  darker  foliage.  In  the  for- 
ests of  northern  Michigan  and  Wisconsin,  the 
lumbermen  distinguish  a  blue  spruoe,  wbioh 
has  more  blui^  leaves,  while  ita  oonas  are 
more  like  those  of  the  black  sprnce.  Several 
■peeiea  are  peculiar  to  the  Bocky  mountaiiiB 
and  the  Pacific  coast;  notable  among  these  Is 
Uenzies's  spmoe  (A.  Mantitgii),  discovered  by 
Douglas  in  northern  California;  it  is  abundant 
in  Alaska,  and  extendi  eastward  to  the  Rocky 
mountains,  where  it  is  known  as  balsam ;  it  is 
a  aubalpine  species,  rarely  found  at  a  less  ele- 
vation than  7,000  ft.,  and  prefers  low  marsh; 
soils  or  the  margins  of  streams.  It  reaches  100 
ft,  but  the  average  height  is  60  or  TO  ft. ;  it 
has  a  straight  trunk  and  a  regular  pyramidal 
oQtline ;  the  leaves  are  broader  than  in  east- 
em  species,  silvery  whitish  beneath,  very  stil^ 
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and  almost  spine-tike ;  the  cylindrii^al  cones 
ore  about  3  in.  long,  their  pale  and  thin  scales 
irregular  on  the  margin.  The  wood  is  very 
compact,  but  rather  coarse-grained  and  resin- 
ous, and  the  trunks  taper  too  rapidij  to  saw 
up  to  advantage.  As  an  omamentul  tree  it  is 
likely  to  become  popular ;  it  is  quite  hardy 
near  Boston  and  in  other  northern  localities; 
its  growth  in  rich  moist  soils  is  very  rapid. 
Engelmann's  spruce  (A.  JEngelmanni),  80  to 
100  ft.  high,  WHS  first  discovered  by  Dr.  Parry 
in  the  Rock;  mountains,  where  it  occurs  from 
New  Ueiico  to  the  head  waters  of  the  Colum- 
bia and  Uiflsoori,  forming  almost  the  entire 
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forest  growtb  of  some  of  the  mountain  slopes, 
and  is  most  Inznriant  at  the  altitude  of  9,000 
to  10,000  ft.;  much  higher  than  this  it  t>e- 
oomes  dwarfed ;  it  resembles  the  east«rn  black 
spmoe.  Patton's  spruce  (A,  Pattoniana)  is 
a  fine  species  found  in  the  mountains  of  upper 
California  and  northward,  and  is  described  as 
reaching  the  height  of  ISO  ft.  and  over. — Of 
theeiotic  spruces  none  is  so  well  known  as  the 
Norway  (A.  exeelta),  which  is  indeed  the  pop- 
ular evergreen  of  this  country ;  it  is  indigenous 
throughout  northern  Europe  and  Asia,  in  Rus- 
sia and  Siberia  extending  beyond  the  arctic 
drole,  especially  abundant  in  Norway,  Sweden, 
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ind  the  neighboring  oountries,  and  further 
Booth  in  the  Alps,  PjTenees,  uid  other  rangea. 
It  reaches  a  height  of  120  to  ISO  ft.  and  a  diam- 
eter of  3  to  5  ft.,  requiring  a  oentnry  to  attain 
this  development;  when  not  crowded,  its  long 
stoat  branches  spread  ont  regnlarl;'  on  everj 
aide,  forming  a  perfect  pyramid ;  ita  dark 
green  leaves  ore  larger  than  in  onr  black  and 
white  Bprucee,  rigid  and  cnrvod,  and  the  oon- 
spioaouB  terminal  oones  are  6  or  7  in.  long  and 
pendent  at  mataritf.  The  wood  of  the  Norway 
ipmce  is  of  ^reat  value  for  many  uses ;  sawn 
into  boards,  it  forms  a  large  part  of  the  deals 
ased  for  floors  and  other  inside  work,  box 
making,  cheap  fornitore,  &o.,  while  the  roand 
timber  serves  for  masts,  spars,  soaffoldinga, 
and  framework;  the  wood  is  very  darable,  es- 
pecially when  the  bark  is  left  on;  the  barb  is 
nsed  for  tanning.  The  resin  of  the  tree  rarely 
exudes  spontaneously,  but  is  obtained  by  re- 
moving a  strin  ol  bark,  an  inoh  or  more  wide 
and  deep,  ana  S  ft.  long,  from  the  soath  side 
of  the  tree ;  Uie  following  year  the  groove 
is  found  filled  with  the  turpentine,  which  is 
scraped  oft,  and  the  groove  enlarged  br  the 
removal  of  a  thin  strip  of  bark  from  each  side 
of  it;  the  product  bo  obtained  is  one  of  the 
several  turpentines  called  frankincense  or  thus 
(see  FBANKraoBflBB),  and  when  melted  in  boil- 
ing water  and  strained  it  forms  the  true  Bur- 
gundy pitch.  (See  Prron.)  The  Norway  spruce 
being  BO  largely  raised  from  seeds,  there  are 
numerous  deviations  or  sports  from  the  nor- 
mal form,  of  which  30  or  80  are  in  cultivation ; 
some  vary  in  foliage,  others  are  dwarfs,  while 
a  few  are  onrions  monsteni;  in  var.  innBrfa 
the  branches  are  turned  directly  downward, 
and  in  var.  monitrota  there  is  such  a  strong 
indisposition  to  branch,  that  it  will  throw  up 
a  leader  10  or  16  ft  high  and  perfectly  naked. 
A.  obovata  from  Biberia,  and  A.  orUatalu 
from  the  Black  sea,  are  too  near  the  Norway 
la  appearance  to  be  popular. — The  Himalay- 
an spruce  (A.  Smithiaria),  found  high  up  the 
Himalaya  mountaina,  and  also  in  China  and 
Japan,  is  a  remarkably  handsome  species;  it  is 
not  quite  hardy  at  Philadelphia,  bat  valuable 
further  south, 

SPOBfifiOlf,  CkailM  BtUm,  an  English  preach- 
er, bom  at  Kelvedon,  Esoex,  June  19,  1684. 
His  father  and  grandfather  were  preachers  in 
the  Independent  denomination.  At  the  age 
of  16  he  became  an  asher  at  Newmarket,  and 
subaeqaently  at  Cambridge.  Not  long  after 
going  to  Cambridge  he  conneot«d  himself  with 
a  "lay  preocherB'  oBsocIntion"  there,  and  be- 
fore he  was  18  became  pastor  of  a  small  Bap- 
tist oongregation  at  Waterbeaoh,  In  J868  he 
was  called  to  the  New  Park  street  Baptist 
ohapel  in  Soathwark,  London,  to  which  his 
preaching  attracted  such  crowds  that  the  oon- 
gr^tion  removed  first  to  Exeter  hall,  and  then 
toSarreymnsiohall.  In]S61  a  newohspel  cB' 
pable  of  seating  between  S,000  and  6,000  was 
completed  for  his  congregation  in  Newington 
Butts.    Hr.  Spnrgeon  has  reodred  more  than 
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18,000  persons  into  his  ohnroh,  and  has  erected 
86  ohapels  In  London,  supplied  with  ministers 
truned  in  a  college  of  his  own  founding.  His 
sermons  have  been  printed  weekly,  and  16 
volumes  have  been  published  collectively,  be- 
sides a  volume  entitled  "Oems:  Brilliant 'Pa»- 
sages  from  the  Discourses  of  0.  H.  Spurgeon  '* 
(1809).  He  has  also  published  "The  Saint 
and  his  Saviour"  (18BT);  "Gleanings  among 
the  Sheaves"  (2d  ed.,  1868^;  "John  Plough- 
man's Talk,  or  Plun  Advice  for  Plain  Feo- 
and  "Evening  by  Evening:  Beadlnga 
the    Family   and    the    Closet"    (1869); 

Feathers  for  Arrows,  or  lllustrationB  from 
my  Note  Book"  (18T0);  "Typea  and  Em- 
blems "  (1875) ;  and  "  Lectures  to  my  Sta- 
denta"  (187G).  Since  1865  he  has  edited  a 
journal,  "The  Sword  and  Trowel." 

BPIIRZHHM,  Jtkao  Qufu,  a  German  phre- 
nologist, bom  at  Longwioh,  near  Treves,  Deft. 
61, 1776,  died  in  Boston,  Kass.,  Nov.  10, 183S. 
In  1795  the  Frenoh  invasion  interrupted  his 
studies  at  the  university  of  Treves,  hut  he  con- 
tinned  them  at  Vienna.  Here  he  beoame  the 
most  eminent  pupil  of  Oall,  whom  he  after- 
ward aided  in  the  development  and  popnlar- 
ization  of  his  doctrines.  In  1805  he  joined  him 
in  his  travels  and  lectures  in  varioos  parts  of 
Europe,  settied  with  him  in  Paris  in  1807,  and 
was  intimately  associated  with  him  till  1818. 
He  then  delivered  leotnres  in  London,  which 
were  attacked  by  Dr.  John  Gordon  in  the 
"Edinburgh  Review."  In  reply  Sporiheim 
demonstrated  at  Edinburgh,  before  hundreds 
of  Gordon's  students,  the  fibrous  character  of 
the  brain,  which  the  latter  had  denied.  After 
residing  several  years  in  Paris,  he  resumed  his 
lootures  in  Great  Britain  in  16S5,  and  in  1832 
went  to  Boston,  where  he  delivered  several 
leotures.  Besides  his  share  in  the  most  impor- 
tant publications  of  Gall,  and  several  works  of 
his  own  in  French,  he  published  "The  Physi- 
ognomical System  of  Dr.  Gall  and  Spurzheim" 
(London,  18lfi);  "Outlines  of  the  Physiogno- 
mical System  "  (1816) ;  "  View  of  the  Element*- 
ry  Principles  of  Education  "  (Edinburgh,  1821 ; 
enlarged  ed.,  London,  18SB) ;  "  Phrenology  in 
oonneetion  with  the  Study  of  Physiognomy" 
(London,  1626) ;  "  The  Anatomy  of  the  Brun, 
with  a  General  View  of  the  Nervous  System '' 
(1826);  "Outlines  of  Phrenology"  (1827); 
and  "Sketch  of  the  Natural  Laws  of  Man" 
(1828). — See  "  Memoir  of  the  life  and  Philos- 
ophy of  Spnrzheim,"  by  Andrew  Carmiobsel 
(Dublin,  1838). 

SPY,  in  war,  one  employed  to  penetrate  the 
enemy's  lines  and  oscert^  his  condition  and 
plans.  Spies  have  always  been  employed  in 
warlike  operations,  and  writers  on  the  taws  of 
war  lay  down  the  principles  which  are  to  reg- 
ulate their  conduct  Though  thus  reoogniied, 
a  stigma  is  attached  to  their  employment  as 
one  to  which  falsehood  and  treachery  are  in- 
dispensable, and  a  captured  spy  is  not  admitted 
to  the  privileges  of  a  prisoner  of  war,  but  is  put 
to  on  ignomimons  aeAh.     The  diffionlty  ol 
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detwnitaimg  who  is  to  be  treated  as  a  apj  ia 
BometinieB  verj  great.  Presamptirel  j  one  who 
u  within  the  enemf's  lines  in  disguise  or  near- 
ing  the  enem j's  nnif  ono  is  a  ep j ;  bat  the 
dress  is  onl^  a  circDmstance  indicative  of  an  in- 
tent to  deceive,  and  other  ciroiimstanc«s  might 
be  eqnall;  coDclosive.  One  belligerent  maj 
employ  the  snl)jecte  of  the  other  as  spies,  but 
K  peculiar  infamy  attaches  to  one  who  to  a  diS' 
cnditable  oocapation  adds  the  atrociom  crime 
of  treason,  A  spj  is  not  reatricted  to  obtain- 
ing information;  he  may  inflict  injury  upon 
the  enemy,  so  that  he  do  not  resort  to  assaBsi- 
nation,  poisoning,  or  other  means  which,  in 
the  words  of  Vattel.  "  aSect  the  common  safety 
of  human  society."  Inciting  a  spy  to  SDch 
atrodty  wonld  subject  a  oommander  and  Lis 
forces  to  retaliation.  An  employment  at  once 
so  dangerous  and  so  discreditable  cannot  be 
forced  upon  any  one;  the  commander  must 
naoally  procnre  his  spies  by  heavy  rewards. 

BIHIISB,  the  name  of  several  species  and  va- 
rieties of  etumriita,  of  the  order  eueurhitaett* 
or  gonrd  family,  called  by  the  North  American 
Indians  atleutatqvdiK  The  characters  of  the 
family  are  given  under  Gottbd,  and  those  of 
the  genus  under  Puxr^nr.  In  no  genus  of 
cultivated  plants  ia  there  more  difficulty  in 
tracing  varieties  to  the  species  from  which 
they  are  derived,  or  in  ascertaining  the  coun- 
tries in  which  they  originated,  than  in  eveur- 
iita,  and  in  this  oonntry  the  terms  pnmpkin 
and  Bqna^  are  used  very  indefinitely,  large 
forms  of  what  are  evidently  squashee  being 
called  pumpkins.  Nandin,  who  experimented 
with  over  1,200  living  plants,  conid  mafce  but 
four  distinct  epeoies,  to  all  of  which  he  ascribes 
en  eastern  orifpn;  only  three  of  these  are  cnl' 
tivated  in  this  coantry.  On  the  other  hand, 
Beger  Williiuns  and  other  writers  on  early 
New  England  history  found  some  eveurHta 
in  general  cultivation  among  the  Indians,  and 
we  derive  from  them  the  common  name  by 
which  the  planta  are  known  in  this  country. 
One  spedes,  O.  ovifera,  is  cultivated  for  orna- 
ment as  orange  gourd,  mock  orange,  egg  gourd, 
or  fancy  gourd,  and  rarely  in  vegetable  gar- 
dens as  egg  squash,  to  be  eaten  wnile  yonng ; 
thin,  which  in  cultivation  presents  a  great  va- 
riety of  shapes  and  markings,  grows  wild  in 
Texas,  and  Gray  thinks  it  is  probably  the  origi- 
nal of  all  the  crook-neoked  squashes,  vegetable 
marrows,  and  even  the  common  pnmpkins. 
It  will  serve  the  present  purpose  to  enumerate 
the  leading  varieties  in  cultivation,  without 
attempting  the  difficult  task  of  tracing  them 
to  their  original  species.— The  ordinary  early 
summer  squashes  are  also  called  bush  squashes ; 
the  vine  has  lost  its  tendency  to  mn  a  long 
distance,  the  tendrils  have  disappeared,  the 
petioles  or  leaf  stalks  are  much  longer  than 
m  any  others,  and  the  frnits  all  have  angled 
stems ;  the  most  common  of  these  are  the  scal- 
loped bosh  sorts,  in  which  the  fmit  is  some- 
what hemispherioal  with  an  expanded  edge, 
which  is  deeply  and  regularly  scalloped ;  of 


these  there  are  varietiee  with  the  rind  pure 
white,  yeUow,  green,  green  striped  with  wLite, 
and  yellow  marked  with  green ;  from  their 
peculiar  shape  they  are  often  called  "patty- 
pans," and  in  Virginia  they  are  known  as  cym- 
Unga.    Another  very  diatinct  bosh  variety  is 


1.  Cnwk-iKck  Squuh.    1;  SaJtoptd  Bqnuh. 

the  summer  erook-neck,  in  which  the  fmtt  ia 
abont  8  in.  long,  largest  near  the  base  and 
tapering  toward  the  stem,  where  it  is  nsnally 
curved;  the  skin  is  bright  yellow,  and  nearly 
covered  with  warty  protuberances;  this  is  the 
best  of  the  early  vaneties,  all  of  which  should 
be  used  while  the  rind  is  tender. — The  late 
varieties  all  have  strong  rnnning  vines,  ex- 
tending 12  ft  or  more,  and  taking  root  at  the 
joints;  they  differ  in  their  times  of  ripening 
and  in  their  keeping  qnalities,  bat  all  of  them, 
even  if  taken  when  quite  young,  are  better  for 
the  table  than  any  of  the  bush  sorts.  The  Can* 
ada  crook-neck  is  small,  with  a  curved  neck, 
and  eream  yellow  or  darker  when  ripe ;  the 
skin  never  gets  very  hard.  The  winter  crook- 
neck  is  many  times  tai^r,  and  though  not  so 
fine  in  quality  is  more  generally  onltivated,  and 
both  with  care  will  keep  the  year  ronnd ;  both 
have  angled  stems,  which  indicate  a  relation- 
^p  with  the  bush  sorts,  as  have  the  variooa 
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vegetable  marrows,  which  are  ahnost  the  only 
squashes  of  English  gardens.  The  fruit  of  the 
marrows  is  elliptical,  9  in.  or  more  long,  and 
of  a  pale  straw  color ;  there  are  severd  snb- 
varietiea.  The  autumnal  or  Boston  marrow 
has  an  e^-ahaped  fruit,  pointed  at  each  end, 
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the  stem  large  and  fleshy,  sUa  never  baeoming 
hard ;  color  reddish  at  matoritj ;  qaalit;  es- 
oelleot  This  has  for  a  long  time  been  regard- 
ed as  the  best  of  all  irinter  varieties,  bat  it  is 
excelled  bj  tbe  Hubbard,  which  is  somewhat 
similar  in  shape  and  in  obaracter  of  stem ;  the 
color  of  the  often  ribbed  rind  is  olsr-blne  or 
olive-green,  and  it  becomes  so  extremal;  hard 
that  it  reqaires  to  be  oat  with  a  hatchet ;  the 
flesh  is  thick,  dr;,  and  eweet;  it  keeps  till 
spring.  The  Butman  is  similar  in  form,  skin 
white  and  green,  and  regarded  as  the  finest  of 
all.  The  Yokohama,  from  Japan,  is  a  singa- 
larly  flattened  Tarietj,  with  a  much  watted 
green  skin,  whioh  turns  to  orange ;  this  bse  a 
very  loaf;  and  angled  stem.  The  tarban  va- 
riety is  of  good  qnality,  and  is  remarkable  for 
a  projection  of  a  portion  of  the  trait  beyond 
the  line  whioh  shows  where  the  calyx  tube 
was  attached  to  the  ovary. 

MtClffl  BUG,  a  well  known  hemipterocs  In- 
sect, the  eoreia  trittU  (De  Geer).     It  is  about 
three  quarters  of  an  Inah  long,  with  a  triangu- 
lar head ;   the  general  color  is  ochre  yellow, 
rendered  dnsky  above  by  nomerons  black  dots ; 
the  sharp  edges  of  the  abdomen  project  beyond 
the  dosed  wing  covers ;  on  the  back  of  the 
head,  behind  the  eyes,  are  two 
JV    /j,       glassy  r(uaed  eyelets.    They 
\^uy         appear  by  the  l^t  of  Jane  or 
Jgt^        beginning  of  July,  when  the 
y^flH'^^     flqaash  vines  have  pot  out  a 
^y|^B^\    few  leaves,  pair,  ana  soon  be- 
[  ^H   I       gintolay theireggs;  theyoon- 
\  ^9  1       ceal  themselves  by  day,  and 
J  y     in  the  evening  fasten  their 

eggs  in  little  patches  on'  the 

((^™  t^'S)    °"'*"'  '''^»  •■'  ^«  ^^"^  ^y  ■ 

gummy  substance ;  the  eggs 
are  soon  hatched,  and  the  jonng,  pale  ashy 
and  with  large  antennte,  appear  in  laooessive 
broods  during  summer,  paw  through  their  last 
change,  attain  their  fall  size  in  September  and 
October,  and  pass  the  winter  and  spring  in 
a  torpid  state  in  crevices.  The  loss  of  sap 
from  the  pnnotures  of  these  insects  cansos  the 
leaves  to  become  brown,  dry,  and  wrinkled, 
when  they  are  deserted  for  fresh  ones.  When 
irritated,  and  particularly  when  crushed,  they 
give  oot  a  strong,  naoseons  odor.  It  is  beat  to 
destroy  them  b^ore  they  have  Idd  their  eggs. 
fi<tllll'i  a  cephalopodous  mollusk,  of  tbe  di- 
bronoluate  order,  tribe  dteapoda,  family  teu- 
thida,  of  which  the  typicu  genu*  is  loli^o 
(Lam.).  Tbe  body  is  elongated,  tapering  be- 
hind, with  a  pair  of  terminal  fins ;  branchira 
two;  arms  eight,  with  two  rows  of  peduncu- 
lated snckers,  and  two  very  long  tentaiiles ;  the 
internal  shell,  or  gladiut,  is  rednoed  to  a  horny 
quill-shaped  plate,  with  two  lateral  expansions ; 
the  ink  bag  is  well  developed,  and  its  secretion 
jet  black.  They  are  good  swimmers,  all  ma- 
rine, and  never  leave  the  water ;  they  can  creep 
head  down  on  the  cephalic  disk ;  the  ova  are 
enclosed  in  long,  gelatinous,  cylindrical  deaths, 
called  sea  grapes,  and  may  be  nearly  40,000  in 
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namber ;  the  >fgfat  is  good,  and  the  movementa 
are  r^id.  They  are  sometimes  called  calama- 
ries,  from  the  internal  pen-like  bone  and  ink 
bog,  and  the  general  oylindrical  form  like  an 
ancient  escritoire.  The  small  species  are  gre- 
gariouB,  but  the  large  hooked  squids  are  solitary 
and  oceanic.  The  common  squid  of  the  New 
England  ooast,  the  L.  [ammoMtrephtt]  Ulec^/rMa 
(Lesnenr),  is  from  fl  to  12  in.  long;  the  colors 
vary  rapidly,  with  the  will  of  the  animal,  from 
yellowish  white  to  bluish,  violet,  brown,  red, 
and  orange,  in  spots  or  general  tinL  Thej 
swim  rapidly  bacKward  by  dilating  and  con- 
tracting the  sac-like  body,  and  forward  by  the 
terminal  fin ;  they  devonr  nnmbers  of  small 
fish  and  crustaceans,  and  are  eaten  by  larger 
fishes,  and  used  as  bait  by  cod  fishers.  Sqnids 
are  found  from  Norway  to  New  Zealand ;  the 
L.  tmlgariM  (L^m.),  common  about  the  shores 
of  Great  Britain,  and  used  in  OornwaU  as  a 
bait  for  cod,  attains  a  length  of  1  to  11-  ft. 
The  occurrence  of  large  sqnids  on  the  North 
American  coast  has  witiiin  a  few  years  directed 
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attention  to  old  stories  of  ilie  ^gantie  mythical 
kraten  of  Pontoppidan.  Prof.  Bteenstmp  haa 
collected  many  inatances  of  gigantic  squids  on 
tbe  coasts  of  northern  Europe  from  1G49  to  the 
present  time;  they  have  also  been  fonnd  in 
tropical  and  sonthem  waters,  and  were  known 
to  Aristotle  and  Pliny.  It  is  proved  that  the 
sperm  whale  feeds  chiefly  upon  these  la^^ 
squids,  and  many  interesting  fragments  have 
been  obttuned  from  the  stomach  of  this  eeto- 
oean.  In  1673  one  was  found  floating  dead 
on  the  Grand  Banks,  10  ft.  long,  H  t  in 
circnmference,  and  the  longest  arms  9  ft. ; 
this  was  probably  the  arehitevthU  monaehut 
{Steenstrnp),  or  tbe  sea  monk.  (See  "  Ameri- 
can Naturalist,"  Febmary,  16T3.)  In  October, 
1S73,  one  was  seen,  and  a  piece  of  an  arm  oot 
off,  near  the  coast  of  Newfoondland ;  the  body 
was  about  10  ft.  long,  with  a  diameter  of  S^ 
ft.,  head  3  fL  long,  and  caudal  fin  33  in.  wide. 
The  creature  being  wounded  attacked  the  boat, 
trhen  the  fiaherman  cat  off  one  of  the  arms 
with  his  axe,  about  20  ft,  long  and  at  least  10 
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ft.  from  the  body,  the  whole  ann  being  more 
than  SO  ft.,  and  ^e  total  length  of  tbe  animal 
about  44  ft.  The  most  chancteristic  features 
are:  the  irrcf^nlaritj  of  the  rowa  of  lingual 
teeth,  tbe  verj  simple  internal  shell  or  pen, 
embryonic  form  of  caudal  fln,  and  clusters  of 
small  suckers  and  tubercles  on  long  arms;  the 
flret  three  indicate  a  low  rank  in  the  family, 
below  loliffo  and  ommattr^het ;  it  may  be  a 
modification  of  tbe  Jurassic  Uudoptit  preserved 
by  its  oceanic  habitat  to  the  present  time,  like 
other  huge  marine  types  having  a  mesozoic 
aspect.  (See  Ska  Sespbtt.)  Probably  some 
of  these  great  squids  of  the  genus  archiUuthit 
attain  a  total  length  of  50  ft.,  iocluding  tbe 
long  tentacles;  the  largest  known  is  probably 
the  A.  princtp*  (Verrill),  from  Newfoundland. 
MtEIB,  ^hralH  OsMSe,  an  Amerioan  archte- 
ol<^t,  born  in  Bethlehem,  N.  Y.,  June  17, 
1821.  Ue  early  became  an  engineer  and  a  jonr- 
naliat  In  184S  he  made  a,  lUTToy,  in  conjano- 
tion  with  E.  H.  Davis,  H.  D.,  of  the  ancient 
monnmenta  of  the  Misaiaaippi  valley,  tbe  re- 
mits of  which  were  pnbliihea  in  1B48  in  "  An- 
cient Uonomenta  of  the  Uississippi  Valley," 
bung  ToL  i.  of  the  "  Smithsonlaii  Contribu- 
tiona  to  Knowledge;"  and  in  1B48  he  explored 
the  aboriginal  monuments  of  the  state  of  New 
Tork.  In  IMS  he  waa  appointed  cbar^ 
d'affaires  to  Guatemala ;  in  1868  assisted  in 
the  anrrey  of  an  interoceanio  railway  route 
through  Uonduraa,  for  the  construction  of 
which  be  formed  a  company ;  in  1868-4  was 
United  States  oommisaioner  to  Pern  to  adjust 
claims,  devoting  many  months  to  exploring 
the  ancient  monamenta  of  that  country;  and 
in  18S8  was  for  a  time  United  States  consul 
general  to  Honduras.  At  intervals  be  has 
edited  newsp^>ers  at  Albany,  N.  T.,  Ohilli- 
COthe,  O.,  Hartford,  Conn.,  and  New  York, 
and  has  several  times  visited  Europe.  Be- 
side* the  above  mentioned  work  and  numeroua 
arcbmotogioal  papers  oontribnted  to  Amerioim 
and  Eoropean  scientific  periodicals,  he  baa  pnb- 
liahed  "Aboriginal  Uonumente  of  the  State 
of  New  York  "  (4to,  Washington,  1861,  being 
vol.  ii.  of  tbe  "  Smithsonian  Contributions  ") ; 
"Antiquities  of  the  State  of  New  York" 
(6vo,  Buffalo,  18G1>,  with  a  snpplement  on 
the  andquitiea  of  the  west;  "Nicaragua,  its 
People,    Scenery,   Ancient  Monamenta,    and 

Jropoaed  Interooeanic  Canal "  (2  vols.  6vo, 
Few  York  and  London,  18G2);  "The  Ser- 
pent Symbol,  or  Worship  of  tbe  Beciprooal 
Principles  of  Natare  in  America"  (Svo,  New 
York,  1862);  "Notes  on  Central  Amerioa," 
&0.  (1854);  "Waikna,  or  Adventures  on  the 
Mosquito  Shore,"  nnder  the  rutm  de  plume  of 
BtmnelA.  Bard(12mo,185S);  Qvsttion  Anglo- 
AmirieaiM,  &c.  (8vo,  Paris,  1856);  "The 
Rtatea  of  Central  America,"  Ac.  (8vo,  New 
York,  1857);  "Report of  tbe  Survey  of  the 
Hondaraa  Interooeanic  Rulway  "  (4to,  London, 
I860);  "  Trtmslation,  with  Notes,  of  the  Letter 
ot  Don  Diego  de  Palacio  (1671)  to  the  Crown 
qI  Spain  on  the  Provinces  of  Guatemala,  San 
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Salvador,  &o."  (New  York,  1860) ;  "  Mono- 
graph of  Authors  who  have  written  on  the 
Aboriginal  Languages  of  Central  America" 
(1861) ;  "  Tropics!  Fibres  and  their  Economic 
Extraction  "  (1861) ;  "  Is  Cotton  King!  Sources 
of  Cotton  Supply"  {1861);  "Honduraa,  De- 
scriptive, Historii^l,  and  Statistical  "  (London 
and  NewYork,  1870);  and"Pero:  Incidents 
of  Travel  and  Exploration  in  tbe  Land  of  the 
Inoas  "  (New  York,  1876).  Most  of  bis  books 
have  been  translated  into  German,  French, 
and  Spanish. 

SIffiUX  (Lst.  igmlUi  or  teilla),  a  drog  con- 
sisting of  the  sliced  and  dried  bulbs  of  the 
teilla  marilima  of  Linnteus,  bnt  the  plant  has 
been  separated  from  this  geuns  and  is  now  the 
arginaa  marttima  of  Baker ;  it  belongs  to  the 
lily  family,  and  is  a  native  of  the  Mediterra- 
nean region.  It  hasa  large,  pear-shaped,  onion- 
like  bulb,  sometimes  weighing  4  lbs. ;  the  leaves 
are  long,  flat,  and  spreading ;  the  scape  about 
2  ft  high,  terminated  by  a  long  dense  raceme 
of  white  flowers.  It  is  not  rare  in  cultivation 
as  a  window  plant,  bat  has  no  great  beauty. 
The  only  preparation  given  the  bulbs  is  to  slice 
them  transversely  and  dry  the  pieces  in  the 
sun;  there  are  two  varieties,  the  white  and 
the  rose-tinted  bulbs,  the  later  making  a  dark- 
colored  and  lees  esteemed  product.  As  found 
in  the  shops,  squill  is  in  the  form  of  horn-1ik& 
curved  atrips,  which  can  only  be  pulverited 
by  thorough  drying,  and  unless  the  air  be  ex- 
cluded from  the  powder  it  absorbs  moisture 
and  soon  becomes  a  solid  mass.  The  taste  is 
mnoilaginona,  bitter  and  acrid ;  its  properties 
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are  ascribed  to  a  principle  called  scillitine, 
which  hsa  not  yet  been  isolated.  Squill  is  one 
of  the  oldest  of  medicines,  and  its  use  is  men- 
tioned by  the  earliest  writers;  some  antiijua- 
ries  think  that  the  onion  which  the  Egyptians 
regarded  as  sacred  was  really  the  aqulll  bulb. 
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lU  medicinal  effeota  are  diuretic  and  expecto- 
rant, and  In  large  doses  emetio  and  purgative. 
It  is  largely  employed  as  an  expectorant  in  do- 
mestic practice,  for  oroap  and  similar  afiec- 
tiODB  of  children.  Vinegar  or  dilute  acetic 
acid  is  found  the  best  solvent  of  the  active 
principles  of  sqaill ;  the  drag  is  first  exhaosted 
D7  the  acid,  and  the  vinegar  of  squill  tJms  ob- 
tained is  made  into  a  sirup  with  sngar. 

SQUILL  (^iquilla,  Fabr.),  a  genus  of  crnsto- 
ceaas  of  the  division  itomapoda,  so  called  from 
having  the  feet  placed  aroond  the  month.    The 
body  is  elongated  and  generally  slender,  the 
head  distinct  from  the  thorax,   the  carapace 
leaving  nncovered  four  of  the  thoracic  rings, 
and  the  abdomen  terminating  in  a  wide  candal 
fln  of  several  plates  adapted  for  swimming. 
The  anienne  of  the  first  segment  of  the  body 
are  long,  ending  in  three  many-Jointed  fila- 
ments, cannot  be  bent  nnder  the   head,  and 
are  inserted  below  the  eyes  near  the  median 
line ;  the  antennce  of  the  second  segment  are 
shorter,  more  external,  having  at  the  base  a 
large  ciliated  plat^,  and  terminate  in  a  single 
many-jointed  ^lament ;  the  eyes  are  at  the  end 
of  movable  appendages.     The  mouth  is  toward 
the  posterior  third  of  the  carapace,  and  haa 
an  upper  and  under  lip,  a  pair  of  mandibles, 
and  two  pairs  of  jaw  feet  arranged  aroand  it; 
like  third  pair  of  feet  are  prehensile,  strong, 
bent  back  on  themselves,  serrated  and  spined, 
and    nsed    verj 
much    like    the 
first  pair  of  feet 
in  the  soothsay- 
er (mantit) ;  the 
next  three  purs 
are  directed  for- 
ward,      applied 
against  the  buc- 
cal      apparatns, 
and  inserted  close 
together,  with  a 
wide,     rounded, 
ciliated  plate  at 
the  end ;  the  last 
three      thoracic 
limbs   are   slen- 
der,  with    atyli- 
f  orm  process  and 
ciliated,  the  seg- 
ments to  whidi 
they  are  attached 
resembling  those 
of  the  abdomen. 
Host  of  the  rings 
of  the  body  are 
complete,     very 
BqDlu  (SquUli  nuuitla).  nearly  equal,  and 

movable  on  each 
other;  the  cara)>ace  is  nearly  qaadrilateral, 
longitudinally  divided  by  tno  more  or  less  dis- 
tinct grooves;  the  first  five  abdominal  rings 
have  large  f^se  feet,  to  the  posterior  part 
of  the  base  of  which  are  attached  the  respira- 
tory organs  in  the  shape  of  floating,  ramified, 
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and  fringed  gills,  which  are  kept  constantly  in 
motion.  The  heart  extends  almost  the  length 
of  the  ri>domen  and  thorax,  a  little  dilated  an- 
teriorly, sending  oS  lateral  brancbea  to  each 
ring;  the  venous  sinuses  in  which  the  blood 
is  collected  before  going  to  the  ^Us  are  very 
large ;  the  stomach  tidvances  far  into  the  head. 
There  are  many  species,  all  marine,  most  abun- 
dant in  the  tropics,  but  occasionally  seen  aa  far 
north  aa  the  English  channel ;  they  are  asQally 
met  with  far  from  shore  and  in  deep  water ; 
they  ewim  rapidly ;  they  are  voraoions  and 
carnivorous.  The  best  known  species  is  the 
3.  mantit  (Fabr.),  6  or  7  in.  long,  pale  yellow- 
ish gray,  found  in  the  Mediterranean. 

S<tlIli<nN6  (Lat.  itrabumv*),  a  deformity  con- 
sisting in  a  want  of  parallelism  between  the 
visual  axes  of  the  eyes.  Except  in  casea  wh«re 
it  is  caused  by  paralysis,  spasmodic  or  bydrop- 
ical  afifections,  or  irritation  of  the  brain,  it  is 
not  a  disease,  and  is  not  accompanied  with  pain. 
Ophthalmic  snrgeons  notice  three  degrees  of 
squinting :  1,  where  there  is  bat  a  sli^t  oon- 
vergence  or  divergence  from  the  normal  axis, 
such  as  is  ordinarily  called  a  "oast  of  the  eye;'' 
S,  where  the  inclination  is  strongly  marked,  bnt 
less  than  half  the  cornea  b  thrown  under  the 
eyelid  or  within  the  orbit,  which  is  the  moat 
frequent  variety ;  8,  where  the  cornea  is  nearly 
or  quite  thrown  under  the  eyelid  or  within 
the  orbit^  common  among  those  who  are  bom 
blind,  bnt  rare  in  the  case  of  those  who  can 
see.  The  surgeons  also  distinguish  it  accord- 
ing to  the  departure  from  the  normal  axis ;  aa 
convergent,  where  the  pnpil  is  drawn  toward 
the  nose ;  divei^ent,  where  it  is  drawn  toward 
the  oot«r  corner  of  the  eye ;  ascendent,  where 
it  is  drawn  upward ;  and  desoendent,  where 
it  is  drown  downward.  Of  these,  the  conver- 
gent form  is  by  far  the  most  frequent,  and 
next  in  order  the  divergent  and  ascendent. 
The  descendent  is  the  rarest  of  all.  Sqninting 
may  also  be  double  or  single  as  one  or  bot£ 
eyes  are  affected ;  it  may  be  oongenital,  *.  «., 
existing  from  birth,  or  aooidental,  occurring 
from  accident  or  improper  treatment  of  the 
eye;  the  former  is  rare.  It  may  be  also  oon- 
tjnuons,  or  rarely  intermittent.  When  not  due 
to  one  of  the  causes  mentioned  above,  it  de- 
pends in  a  large  majority  of  casea  on  parallel 
rays  of  light  not  focnsing  on  the  retina.  To 
correct  this  the  eye  turns  in,  as  in  so  doing  the 
power  of  acoommodation  is  increased,  heoanae 
the  same  nerve  which  supplies  the  internal 
rectus  also  supplies  the  muscle  of  accommoda- 
tion. (See  Etb.)— The  treatment  prior  to  1889 
consisted  in  attempting  by  various  methods  to 
strengthen  the  weaker  moaoles,  bandaging  the 
normal  eye,  and  compelling  the  oonstaot  use 
of  the  other;  or  by  the  nse  of  goggles,  specta- 
cles, Ac.,  in  which  all  exoept  the  centre  was 
opaque.  In  1S38  Stromeyer  desoribed  the  op- 
eration of  dividing  one  of  the  rwfi  muscles, 
but  without  having  tried  it  on  the  living  sub- 
ject. In  1889  Dieflenbaoh,  an  eminent  sur- 
geon of  Berlin,  performed  it  sucoeasfully,  and 
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iTM  foOowed  by  nuny  English  and  French 
nu^eoDB.  The  operation  has  now  become  Terj 
emnmon,  thon^  the  beet  snrgeouB  admit  that 
there  are  three  clsaaeB  of  cases  in  which  it 
■hould  not  be  performed,  viz. :  those  in  which 
the  position  of  the  eje  ia  fixed,  those  wliich 
resnlt  from  the  paraljaia  of  the  antagonist 
mnade,  and  those  occurring  in  infanta  before 
dentition.  The  operation  is  not  difficult  nor 
partjcnlarl^  dangerona,  and  is  generallj  ano- 
oeaafoL  There  are  two  methods  of  perform- 
ing it,  the  ordinary  or  that  of  Dieffenbaoh, 
where  the  conjnnctiTB  is  divided  and  the  mns- 
de  to  be  aeveAd  is  laid  bare,  and  the  nibcon- 
jnnotiral,  where  the  oonjnnctiva  ia  divided  to 
a  maoh  less  extent  The  latter  is  generallj 
preferred. 

aOntRB^  the  popnlar  name  of  the  rodents 
of  the  famil/  leiurida,  which  is  verj  nmneroos 
in  species,  and  widely^spread  over  the  world, 
eioept  in  Anstralia.  Tbej  are  characterized  by 
a  broad  bead,  the  frontal  bone  b«ing  dilated 
into  a  post-orbital  process ;  the  mazzle  wide, 
from  the  deTelopment  of  the  frontal  and  na- 
tal bonee;  eves  large  and  prominent^  ean 
moderate,  and  whiskers  long;  the  hind  feet 
8ve-toed,  the  fore  feet  fom'-toed,  with  a  wart- 
like thumb,  all  the  fingers  and  toes  with  oom- 
preoaed  and  enrved  claws;  the  for  ia  gener- 
ally soft,  eipecially  in  the  northern  speoiee, 
and  the  tul  ia  long,  hairy,  expanded  laterally 
in  the  arboreal  genera,  and  shorter  and  bnshy 
in  the  terrestrid,  and  m  both  carried  grace- 
folly  over  the  hack ;  the  npper  lip  is  cleft,  the 
oncnm  large,  clavicles  perfect,  enabling  tbem 
to  nse  the  fore  limbs  to  convey  food  to  the 
month,  and  the  tibia  and  fibnla  distinct ;  some 
have  a  membrane  extended  iwtween  the  fore 
and  hind  limbs.  (See  Fltino  BgnisBsi.)  The 
incisors  are  ),  smooth  in  front,  brown  or 
•range,  the  lower  compressed  and  sharp;  mo- 
lars i-zi,  rooted,  tubercniate,  with  projecting 
transverae  strin  enamelled  oontJouonBlj,  the 
anterior  npper  one  the  smallest  and  sometimes 
d«ddnona.  The  food  ia  chiefly  vegetable, 
thoDgh  some  American  species  are  known  to 
nek  eggs  and  destroy  yonug  birds.  The  family 
is  very  abundant  in  North  America,  nearly  one 
third  of  all  the  species  being  found  here;  the 
prairie  dogs  and  prairie  sqnirrels  are  pecnliar 
to  this  continent,  as  well  as  most  of  the  fly- 
ing squirrels.  (See  Pbaibib  Doo,  and  pRAiim 
Squiekkl.) — The  genns  seiurvi  (IJnn.)  is  the 
type  of  those  of  the  family  which  live  in  trees ; 
the  specira  of  the  United  States  are  hard  to 
determine  from  the  tendency  to  variation  in 
eolor  (red,  gr^,  and  black  being  the  predomi- 
nating tints),  and  the  diminntion  in  sixe  in  the 
•ontJiem  statee.  Baird  gives  it  as  a  general 
rale  that,  when  a  sqmrrel  has  the  for  of  the 
throat  or  belly  annnlated,  it  is  a  varietj  of  some 
Bpeciea  which  normally  has  the  nnder  parts 
aniformly  white  or  reddish  to  the  roots,  or  the 
latter  pi  iimbeons.  The  bones  of  the  red-bellied 
sqnirrels  are  generally  red,  and  of  the  white- 
bellied  whitcL  The  largest  of  the  North  Amer- 
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lean  species  is  the  fox  aqnirrel  of  the  sontbers 
statee  {3.  mttpinut,  Qmel.),  about  2|  ft.  long^ 
of  which  the  tul  is  15  in, ;  the  head  is  rather 
slender  and  pointed,  and  the  tail  rather  cylin- 
drical ;  the  npper  molars  are  permanently  fonr. 
The  color  varies  from  a  gray  above  and  white 
below,  through  various  shades  of  msty,  to  uni- 
form shining  black ;  the  fnr  is  coarse  and  harsh, 
and  the  ears  abort ;  the  ears  and  nose  are  white 
Id  all  its  varietiea.  It  is  found  from  NorUi 
Carolina  through  the  8.  Atlantio  and  gulf 
states  to  Brazos  river  in  Texas.  The  gray  vari- 
ety is  the  S.  eapiitratui  (Bosc),  and  the  block 
the  S,  niger  (Linn.)  and  the  black  squirrel  of 
Oateeby.  It  prefers  elevated  and  open  pine 
ridges  where  tbere  ere  occasion^  oak,  hickory, 
and  other  nut  trees;  thenestfor  the  winter  and 
breading  seasons  is  made  in  a  hollow  tree,  and 
in  summer  in  the  forks  between  the  branches. 
The  young  are  bom  in  March  and  April,  and 
fed  by  the  parents  for  fonr  or  five  weeKs.  The 
food  oonsiats  of  scorns,  nuts,  fruit  of  the  pine 
cones,  green  com  in  rammer,  buds  and  roots 
in  spring,  and  whatever  it  can  get  in  winter,  aa 
it  does  not  appear  to  lay  up  any  winter  stores, 
or  to  resort  to  any  hoards  previously  buried. 
When  alarmed,  it  makes  for  a  hollow  tree ;  it 
is  a  swift  runner,  defends  itself  boldly,  and 
ia  very  tenacioua  of  life ;  it  is  generally  seen 
toward  the  middle  of  the  day ;  it  is  easily  do- 
mesticated, but  is  less  active  in  the  cage  than 
the  smaller  species ;  its  flesh  is  frequently  eat- 
en. The  cat  squirrel  (S.  eiti«Teut,  Linn.),  the 
fox  squirrel  of  the  miadle  states,  is  2G  or  26 
in.  long,  of  which  the  tail  is  about  14  in. ;  the 
head  is  very  broad,  the  muazle  short  and  cat- 
like, the  body  thick  and  heavy,  and  the  tail 
large  and  flattened ;  the  color  varies  from  light 
gray  tineed  with  rusty  above  and  whit«  below, 
to  grizzly  above  and  black  below  ;  it  is  naver 
pure  black ;  the  ears  are  low  and  broad,  and 
never  white ;  the  hair  is  less  coarse  and  stiff 
than  in  the  preceding  species.  It  Is  fonnd 
chiefly  in  the  middle  states,  rarely  in  southern 
New  England ;  it  is  rather  a  slow  climber,  and 
of  inactive  habits ;  it  becomes  very  fat  in  au- 
tumn, when  its  flesh  is  excellent  The  species 
called  fox  aqnirret  in  the  western  and  south- 
western states  (S.  Lodovieiatnu,  Harlan)  has  a 
very  full  and  broad  tail ;  it  is  msty  gray  above 
and  ferruginous  below.  The  common  gray 
squirrel  (S.  Carolinmtu,  Gmel.,  and  S.  migra- 
toriut,  And.  and  Bach.)  is  about  88  in.  long, 
of  which  the  tail  is  12  in. ;  the  npper  molar* 
are  permanently  five.  The  general  color  is 
gray  above  and  whit«  below,  with  a  yellowish 
brown  wash  on  the  back  and  sides ;  the  region 
behind  the  ears  has  usually  a  white  woolly 
tuft ;  there  is  a  black  variety,  the  S.  niger  at 
Godman.  The  ears  are  very  high,  narrow, 
and  acut«,  the  tail  flattened,  feet  large,  clawa 
strong,  thumb  a  rudimentary  callosity ;  the 
palms  naked,  and  soles  mostly  so  in  summer; 
whiskers  longer  than  the  head.  It  ia  fonnd 
extensively  over  the  United  States,  being  much 
the  smalleat  at  the  lonth.    The  young  are  four 
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to  MI,  bom  in  May  or  June.  They  are  easily 
domesticated  and  gentle  in  confinement,  and 
are  often  kept  as  peta  ia  wheel  cages;  they  do 
not  lay  up  any  great  amouni  of  winter  stores, 
being  partially  torpid  at  this  season  and  re- 
quiring; but  little  food ;  they  are  very  fond  of 
nuts,  and  of  green  corn  and  young  wheat,  on 
which  last  account  wars  of  eiter  mi  nation  are 
ufteD  waged  against  them,  whole  villages  turn- 
ing out  to  hunt  thorn.  At  irregular  periods 
they  somelimee  collect  in  large  troops  in  the 
northwest,  migrating  eastward,  crossing  rivers 
and  moantains,  and  committing  great  destruc- 
tion in  the  lields  in  their  course.  Many  of  this 
species  have  been  domesticated  in  the  public 
parks  of  northern  cities,  where  they  drive 
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nway  the  birds  by  destroying  their  eggs  and 
young.  The  Calif omia  gray  squirrel  (S./ouor, 
Peale)  ia  as  large  as  the  fox  squirrel,  bat  more 
slender;  it  is  grizzled  bluish  gray  and  black 
above  and  white  below;  tail  black,  white  on 
the  exterior,  and  finely  grizzled  below;  back 
of  ears  ohestnat.  It  represents  on  the  west 
ooaat  the  gray  squirrel  of  the  east.  It  runs 
very  swiftly  on  the  ground,  not  readily  taking 
to  trees  when  pnrsned;  like  the  other  squir- 
rels, it  has  S  kind  of  bark;  the  food  consists 
prindpally  of  nnts,  which  it  atieks  in  holes  of 
pine  trees  bored  by  woodpeckers,  resembling 
pegs  placed  in  the  wood.  The  red  or  Hndson 
Day  sauirrel  (S.  HwUoniut,  Pall.)  has  been  de- 
soribea  under  Ohideabei. — The  common  Eu- 
ropean squirrel  (3.  vul^arit,  Linn.)  is  abont  14 
in.  long,  of  which  the  tejl  is  about  one  half ; 
the  color  is  reddish,  chestnut  brown  on  the 
back,  white  below,  becoming  gray  in  winter  in 
the  north,  and  yielding  then  the  much  prized 
fur  called  minever;  the  ears  are  tufted,  and 
the  hair  on  the  tail  is  directed  to  the  two  sides. 
It  ia  found  throughout  Europe  and  N.  Asia ; 
it  feeds  in  summer  on  buds  and  shoots,  espe- 
datty  the  young  cones  of  the  pine,  and  in  win- 
tsr  on  a  supply  of  nuts  which  it  gathers  in 
antamn  and  hides  in  some  hollow  tree.    It  is 


an  exoelleat  climber,  and  makes  a  neet  of  moss, 

leaves,  and  fibres  very  neatly  interwoven,  in  a 
hole  or  fork  of  a  tree,  and  well  concealed ;  a 


CommOQ  Eaiapun  Bqalrrel  (tkJarna  TulgiHi). 

pair  live  together,  frequenting  the  same  tree 
for  many  years;  the  young  are  bom  in  June, 
and  remun  with  their  parents  till  the  follow- 
ing spring;  they  are  torpid  in  the  very  coldest 
days.  The  largest  of  the  sqnirrels  is  the  Mala- 
bar squirrel  (_S.  maximut.  Schreb.),  88  in.  long, 
as  large  as  a  oat;  it  is  black  above,  the  sides 
and  top  of  head  ehestnnt,  and  lower  parts 
pale  yellow ;  it  lives  in  palm  trees,  feeding  on 
the  coooannt. — The  ground  squirrels  (tantiiu, 
niig.)  have  been  described  under  Cbii>mitke. 

SttCIBBEL,  njtag.    See  Fltimo  Sqcibbil. 

SlinBRH.  CMK.    See  Dioentba. 

STAIL,  Mai^Mrile  Jmhm  CmAh-  de  Uiur  *t, 
baroness,  a  fS^nch  writer,  bom  in  Paris  about 
16&0,  died  at  Genne  villi  era,  near  Paris,  June 
10,  ITSO.  She  was  a  daughter  of  a  poor 
painter  named  Cordier,  was  educated  in  an 
abbey  at  £vreux  till  1710,  was  afterward  an 
inmate  of  the  priory  of  Bt.  Lonis  at  Rouen, 
and  finally  became  a  maid  to  the  dncheia  da 
Maine.  With  her  she  was  implicated  in  the 
conspiracy  of  Prince  Celiamare,  the  Spanish 
ambassador  at  Paris,  against  the  duke  of  Or- 
leans, and  for  giving  the  regency  to  the  king 
of  Spain.  After  being  oonfined  in  the  Baatile 
from  December,  1T18,  to  IT20,  she  resumed 
her  former  post  in  the  duchess's  petty  court 
at  Sceaux,  and  retained  it  even  after  her  mar- 
riage in  1T85  with  the  aged  baron  de  Staal. 
Her  memoirs  (8  vols.,  1765)  passed  through 
many  editions,  and  with  her  correspondence 
are  included  in  her  complete  works  (2  vols., 
1831).  An  extract  from  the  memoirs,  enti- 
tled Deias  annia  d  la  BaMtile,  appeared  in 
1868. — See  Sainte-Bouve's  Demiar*  portrait* 
littiraira  (1862). 

ffTiDE,  a  town  of  Prussia,  capital  of  a  district 
in  the  province  of  Hanover,  on  the  Brhwinge, 
4  m.  above  its  confinence  with  the  Elbe,  and 
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30  nu  W.  of  Harabnrg;  pop.  in  1871,  8,893. 
It  is  of  gre&t  antiqaitj,  and  wab  rnled  bj  local 
ooonts  natil  the  cloae  of  the  I2tb  century,  when 
tbe  last  QounC  became  arcbbisbop  of  Bremen. 
Tbe  Elbe  duaa  raised  at  Stade  caused  the  Han- 
Bft  in  1^6T  to  enter  upon  hostile  proceediogfB. 
Tbe  dues  were  restored  in  1688  under  Swe- 
dish duminatioa,  and  increased  by  George  I., 
aa  elector  of  Hanover,  after  tbe  annexation  of 
the  town  in  1710,  together  with  the  ducbj  of 
Bremen,  to  bia  dominiona  ■  and  tbey  wore  not 
findtf  abolished  till  1861,  when  Hanover  re- 
ceived a  compenaation  for  them  of  8,100,000 
thalers,  Great  Britain  and  Hamburg  respec- 
tively contribating  one  third,  and  otiier  mari- 
tima  natiuQB  the  reminder.  The  fortress  was 
captured  by  the  Prussians,  June  18,  18Q6. 

OTiMfH  (Gr.  trriiiov),  originally  a  Grecian 
ooorae  for  foot  races  at  the  places  where  games 
were  celebrated,  and  sometimes  in  the  gym- 
ua^  of  cities  where  there  were  no  games. 
Tbe  most  celebrated  stadia  were  those  at  Ulym- 
pia,  Delphi,  Thebes,  Euidauras,  and  the  Pan- 
atbenoio  at  Athens.  The  stadium  was  an  ob- 
long area  terminated  at  one  end  by  a  Straight 
tine,  and  at  the  other  by  a  semicircle,  with 
ranges  of  seats  rising  above  one  another  in 
steps  aronnd  tbe  circumference.  The  length 
of  tbe  stadium  at  Oiympia  was  600  Grecian 
fL,  equal  to  606  ft  9  in.  English;  and  from 
oontinnal  reference  to  it  as  a  comparison,  this 
length  became  nsed  tbrongboat  Greece  as  the 
standard  of  measarement  for  itinerary  dis- 
tances, and  was  subsequently  adopted  by  the 
Romans,  chiefly  for  nantical  and  astronomical 
measarement.  The  stadium  at  Epbesua  was 
686  ft.  long  and  200  ft.  wide,  and  it  was  used 
not  only  as  the  arena  tor  foot  races,  wrestling, 
■od  pn^stio  combats,  but  also  for  combats 
with  wild  beasts. 

grUnBOLDER  (Dutch,  ttadhoTider,  city  hold- 
er or  governor),  tbe  title  given  by  certain  of 
tbe  United  Provinces  of  uie  NeUierlands  to 
William  of  Orange,  who  tberenpon  became  the 
chief  magistrate  or  president  of  those  prov- 
inces and  commander-in-ohief  of  their  forces. 
In  1C8T  Haorioe,  his  son,  was  appointed  stodt- 
holder  of  the  United  Provinces,  and  the  dignity 
eontinnod  in  tbe  house  of  Orange,  with  occa- 
sional intermissions  daring  which  the  states 
general  governed  without  a  rtodtbolder,  till 
1T47,  when  William  IV.,  of  a  collateral  branch 
of  the  Orange  family,  was  declared  heredi- 
tary stadtholder.  After  tbe  restoration  of  the 
Orange  family  in  1814,  the  title  was  exchanged 
for  that  of  king. 
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itf  baroness,  a  French  authoress,  bom  in  Paris, 
April  23,  1786,  died  there,  July  14.  181T. 
Bbe  was  the  only  child  of  tbe  finance  min- 
ister Neoker  (originally  of  Geneva),  whom  she 
idolized,  and  whose  fondness  mitigated  the 
eiceaaive  ansterity  which  her  mother  brought 
to  beu"  npon  her  edncatioD.  She  early  dis- 
played her  literary  genius  and  brilliant  con- 
rersational  power,  whioh  was  moch  sidmalated 
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by  her  precocious  discussions  with  the  many 
learned  friends  of  the  family.  8tie  became  es- 
pecially interested  in  the  celebrated  Mattbien 
de  Kontmorency ;  bat  her  mother  arranged 
for  her  a  conventional  marriage  with  the 
Swedish  ambassador.  Baron  de  StaSl-Hulstein, 
which  at  ths  age  of  20  made  her  the  centre 
and,  owing  to  her  commanding  presence  and 
intellect,  the  oracle  of  a  distinguished  soci- 
ety. She  hailed  with  delight  ttie  revolution  of 
178B,  but  deplored  its  excesses ;  and  after  de- 
viains  a  plan  for  the  safety  of  the  royal  family, 
which  was  not  acted  upon,  she  saved  Mont- 
morency and  other  friends  from  the  guillotine, 
though  barely  escaping  herself.  After  joining 
her  parents  at  Ooppet,  she  went  to  London, 
where  she  at  once  (1793)  published  an  appeal 
in  behalf  of  Uarie  Antoinette.  Here  she  mot 
Talleyrand,  whom  she  afterward  helped  to 
return  to  France  and  to  enter  the  ministry  of 
foreign  affairs.  Under  the  directory  she  was 
conspicnons  in  Paris  as  a  leader  of  tbe  consti- 
tutional party  in  conjunction  with  Benjamin 
Oonstont,  and  her  intiuence  was  so  great  that 
Joseph  Bonaparte  offered  to  obtain  for  her 
2,000,000  francs  due  to  her  father  from  the 
treasury,  in  tbe  hope  of  overcoming  her  preju- 
dices against  his  brother  Napoleon ;  hut  she 
resisted,  though  she  sabsequetitly  accepted  tbe 
money  from  Louis  XVIIl.  She  was  not  per- 
mitted to  remain  iu  Paris,  and  took  refuge 
with  Mme.  R6c&mier.  When  she  returned  to 
the  more  immediate  vicinity  of  the  capital,  a 
work  published  by  her  father  (1802)  served  as 
a  pretext  for  her  banishment  40  leagues  from 
Paris,  and  she  went  to  Germany.  At  Weimar 
she  became  acquainted  with  Oootlie,  Schiller, 
the  brothers  Scnlegel,  and  others,  and  at  Ber- 
lin with  the  royal  family  of  Pruseia.  In  the 
spring  of  1804  she  hastened  home  to  attend 
her  father  in  bis  last  illness,  but  when  she 
reached  Coppet  he  was  dead.  Broken-hearted 
and  out  of  health,  she  sought  relief  in  bet 
memorable  journey  to  Italy.  In  the  summef 
of  ISOB  she  returned  to  Switzerland  in  com- 
pany with  August  Wilhelm  von  Bchlegel,  her 
mentor  in  regu^  to  Germany,  and  the  instruc- 
tor of  her  cbSdren.  She  now  alternately  resi- 
ded at  Geneva  and  Coppet,  her  chdteau  in  tbe 
latter  place  (now  belonging  to  Baron  Both- 
Bchild)  being  a  resort  of  her  friends,  and  eiipe- 
oially  for  some  time  of  Mme.  R^camier.  For 
a  time  she  was  tolerated  in  France,  but  having 
in  1807  removed  to  tbe  vicinity  of  Paris  lo 
confer  with  her  pnblishers  about  Corinne  and 
secretly  visited  the  capital,  she  was  ordered 
back  to  Coppet  In  1810  she  made  an  equally 
unsuccessful  attempt  to  bring  out  her  book  on 
Germany,  taking  np  her  residence  in  the  coun- 
try house  of  her  friend  Montmorency.  She 
was  ruthlessly  expelled,  aud  although  thou- 
sands of  copies  had  been  issncd  with  the  sanc- 
tion of  the  censorship,  the  work  was  confis- 
cated, no  motive  being  assigned  excepting  that 
"it  was  not  French,"  probably  referring  to 
,  appredation  of  German  thought. 
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On  the  birth  of  the  emperor's  son  (1811)  it 
wu  intimated  to  her  ttut  she  might  soften 
him  by  commemorating  the  oooanon;  she  re> 
plied  that  she  wished  tne  child  to  receive  the 
oare  of  s  competent  nurse ;  and  this  and  other 
remarks  of  hers  becoming  known  to  Napo- 
leon, be  aotnall;  oouTerted  her  residence  at 
Ooppet  ioto  a  prison.  Schlegel  was  not  per- 
mitted to  remain ;  Ume.  R6camler,  Uontmo- 
reno7,  and  the  dnke  de  Broglie  were  not  tol- 
erated in  Paris  for  haring  visited  her ;  and 
she  was  forbidden  to  go  beyond  two  miles 
from  her  house.  Her  position  became  intol- 
erable, sod  as  the  seaports  were  closed  to  her, 
she  oonld  only  escape,  in  the  spring  of  1812, 
by  pretending  to  take  a  little  walk  from  which 
she  never  returned.  She  went  across  the  Swiss 
and  Tyrolese  monntalns,  and  finally  reached 
Vienna.  As  Napoleon's  emissaries  beset  her 
even  here,  she  made  a  tedious  joamey  tbrongta 
Galioia  and  the  dnohy  of  Warsaw  to  Moscow, 
and  thence  to  St.  Petersburg,  where  the  impe- 
rial family  received  her  witn  open  arms;  bnt 
she  vindicated  her  patriotism  at  a  banquet, 
when  on  a  toast  being  proposed  for  the  vic- 
tory of  Russia  over  France,  she  exclaimed : 
"  Not  over  France,  only  over  her  oppressor," 
During  her  visit  at  Stockholm  her  youngest 
eon  Albert  fell  in  a  dnel  (1613),  shortly  before 
her  departure  for  London,  where  she  attended 
to  the  publication  of  her  work  on  Germany. 
She  returned  to  Paris  on  the  fall  of  Napoleon 
in  1814,  bat  left  it  on  hb  retom  from  Elba. 
In  1816  she  made  an  unsnocessfnl  attempt  to 
restore  her  health  b"  another  joamey  to  Italy. 
Schlege!  was  with  ber  to  the  last,  and  Chateau- 
briand first  met  Mme.  RScamier  at  the  death- 
bed of  Mme.  de  Stael.  Her  remans  wei 
moved  to  the  family  vault  at  Ooppet. — Of  hei 
three  children  by  her  first  husband  (from  whom 
she  was  separated  for  several  years,  though 
she  rejoined  bira  in  his  last  illness,  and  who 
died  on  May  9,  1602),  Angnste  (author  oT  Ltl- 
tre*  »ar  rAngleterre,  162S,  and  other  writings) 
survived  her  till  Nov.  11,  I82T,  and  Albertine, 
wife  of  theduke  Aohille  de  Broglie,  till  Septem- 
ber, 1688.  She  had  one  child  by  her  second 
husband,  Albert  Jean  de  Bocca,  a  French  offi- 
cer and  military  writer,  who  died  in  January, 
1618,  in  his  31st  year.  It  seems  that  on  meet- 
ing him  at  (leneva,  whither  he  hod  retired  after 
being  severely  wounded  in  the  peninsular  war, 
she  become  interested  in  him,  and  in  1811  she 
married  him  secretly,  in  order,  as  she  said  in 
ber  will,  which  first  disclosed  the  foot,  to  re- 
tain the  name  identified  with  her  fame. — Mme. 
de  Slael's  versatility  was  remarkable.  She  ex- 
celled in  every  branch  of  prose  composition, 
as  a  linguist,  in  a  measure  as  a  vooalist  and 
dramatist,  and  in  private  theatricals;  and  she 
was  especially  celebrated  fur  bold  and  sug- 
gestive generalizations,  a  masculine  grasp  of 
titought,  an  irrepressible  flow  of  ideas  and 
language,  and  for  a  love  of  humanity  and  con- 
stitutions! liberty  after  the  model  of  England. 
Her  best  known  works  are :  Delphine,  a  novel 
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in  which  she  idealizes  herself  (4  vols.,  Gene- 
va, 1603) ;  CoTinae,  <m  Vltalie  (8  vols.,  Paris, 
1807);  and  De  rAllemagne  (3  vols.,  London, 
1613),  which  first  fully  revealed  to  the  French 
the  achievements  of  modem  Germ::n  litera- 
ture. These  works  have  passed  through  many 
editions  and  translations  as  well  as  most  of 
her  other  writings,  which  include  Lettret  tur 
la  icriU  et  h  earaetirt  lU  J.  J.  RoitMttau 
(1T88);  ife/fftFwn* *ur  to Dflw (1794); -On  Tin- 
fiugnot  det  paniOTu  rur  U  boaheur  dei  inifi- 
vidut  el  del  nationt  (1796);  He  la  littSrature 
oontidirie  dant  ta  rapportt  atjac  let  inMtitvtuiTit 
toeialet  (1800);  ContidiratiDiu  tar  lei  prinei~ 
patai  itiinemenU  de  la  rivolittum  Jrajifaite  (8 
vols.,  1818;  new  ed.,  2  vols.,  1801);  and  Dix 
anniei dPexil  (1921 ;  new  ed.,  1861).  Heroum- 
plete  works  were  edited  by  her  son  Augnete 
(IT  vols.,  1820-'21),  with  a  notice  by  Ume. 
Neoker  de  Saussure ;  and  her  daughter  threw 
additional  light  upon  her  mother's  life  in  her 
notes  accompanying  an  edition  of  her  broth- 
er's (Euvres  divenu  (6  vols.,  1828-'9).  Mme. 
de  Staei's  correspondence  with  the  grand  duch- 
ess Louisa  of  Saie-Weimar  from  1800  to  1817 
appeared  in  London  in  1863,  and  other  letters 
of  ners  were  published  by  8aint-Ren6  Taillan- 
dier  (1868). — See  Sainte-Beuve's  Portrait*  d« 
femmei  (1844),  Baudrillart's  £loge  de  Mme.  da 
Stail  (1350),  and  "  Life  and  Times  of  Mme.  de 
Staei,"  by  Norris  (London,  18BB). 

STAEIIPFLI,  or  StlB^  Jakrt,  a  Swiss  states- 
man, bom  at  SchQpfen,  canton  of  Bern,  in 
1620.  He  is  the  son  of  a  farmer,  and  acted  aa 
a  servant  in  France  in  order  to  acquire  the  lan- 
guage. Subseqaentiy  be  studied  law  in  Bem, 
and  became  an  advocate  and  an  nltra-radiool 
journalist.  In  1846  he  and  Ochsenbein  were 
the  chief  promoters  of  Ilie  revision  of  the 
constitution,  and  in  the  same  year  he  presided 
over  the  financial  department  in  the  council  of 
state.  In  1347,  as  representative  of  the  con-- 
ton  of  Bern  in  the  diet,  he  was  prominent  in 
pushing  on  the  war  with  the  seven  Catholic 
cantons  which  hod  formed  the  Sonderband, 
and  in  insisting  upon  the  expulsion  of  the 
Jesuits.  In  1843  he  failed  of  election  to  the 
national  council,  on  account  of  his  objections 
to  the  new  constitution.  In  1849, 1351,  1869, 
and  1662  ho  was  president  of  tJie  republic, 
and  in  the  intervals  he  was  vice  president  and 
minister  of  war ;  and  he  resumed  the  latt«r 
office  in  18G3.  In  186S  he  retired,  and  in  1872 
he  was  one  of  the  arbitrators  at  Geneva  under 
the  treaty  of  Washington. 

ffrif¥l,  a  small  uninhabited  island  of  Scot- 
land, one  of  the  inner  Hebrides,  Argyloshire, 
about  3  m.  W.  of  Mull.  It  is  irregularly  ellip- 
tical, about  Ji  m.  in  circumference.  Its  sur- 
face is  an  uneven  plateau,  elevated  from  GO  to 
144  ft.  above  the  sea.  It  is  covered  with  a 
rich  soil  and  luxuriant  grass,  and  is  pastured 
by  block  cattle.  The  upper  rock  is  composed 
of  a  shapeless  basaltic  mass,  with  occasional 
small  columns,  resting  upon  a  columnar  basalt, 
bard,  grayish  black,  compact,  and  of  perfectly 
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ngnUr  formB,  which  has  for  its  f onndation  ft 
congiomerate  trap  or  tufa.  This  colamnar  ba- 
salt, Btronel;  resembling  arohitectnral  designs, 
is  indentea  with  nameroas  oaves,  of  which  the 
moBt  remarkable  ia  that  known  as  Fingal's 
cave.  (See  Finoi.l's  Cats.)  The  other  pria- 
dpal  oaves  are  the  Boat  cave,  the  Cormorant 
cave,  so  called  from  the  nmnber  of  these  birds 
which  visit  it,  and  the  Clam  Shell  oave,  which 
deii*es  its  name  from  the  peculiar  form  in 
which  the  baaaldc  oolamns  are  inclined,  giT- 
iag  it  the  appaarauce  of  a  ahell  of  the  genns 
peetm;  it  is  SO  ft.  high,  16  to  18  ft.  broad, 
and  130  ft.  long.  BoacWlle  or  the  Herds- 
man is  a  conicd^  pile  of  columns  rising  30  ft 
above  the  water,  and  resting  on  a  bed  of  hori- 
zontal colamns  over  which  the  high  tide  riaea. 
Between  the  Herdsman  and  flngal'a  cave 
Btretohes  the  Great  Ganseway,  formed  b;  the 
ends  of  hexagonal  aprighc  colamns. 

STAFFORD.  L  An  E.  oonnty  of  Virginia, 
bordering  on  the  Potomac,  bounded  B.  W,  by 
the  R^pahannock,  and  drained  by  Aqnia  and 
other  areeks;  area,  S3G  sq.  m.  ■  pop.  in  18T0, 
6,420,  of  whom  1,485  were  colored.  The  aar- 
face  is  billy,  and  the  soil  along  the  Potomac  ia 
moderate!;'  fertile.  Gold  has  been  discovered. 
Mid  excellent  granite  and  freestone  are  f onnd. 
The  Richmond,  Fredericksburg,  and  Potomac 
railroad  intersects  the  coanty.  The  oliief  pro- 
ductions io  1870  were  S0,76S  bushels  of  whe^ 
99,0S7  of  Indian  corn,  39,68S  of  oats,  1,070 
lbs.  of  tobacco,  and  8,174  of  wool.  There 
were  942  horses,  1,408  milch  cows,  1,8DS  oth- 
er cattle,  1,428  ^eep,  and  S,SB3  swine.  Capi- 
tol, Stafford  Coart  Hoaae.  II.  A  W.  central 
connty  of  Kansas,  intersected  in  the  N,  W,  by 
the  Arkansas  river;  area,  900  flq.  m.  It  ia 
not  indnded  in  the  census  of  1670.  The  sor- 
&oa  cODBiats  chiefly  of  undulating  prairies. 

BTinVBD,  the  county  town  of  Staffordshire, 
Eo^d,  on  the  left  bank  of  the  Sow,  125  m. 
K.  W.  of  London ;  pop.  in  1871,  14,487.  The 
town  is  aitnated  on  low  groond,  and  ia  mainly 
wall  bnilt  of  atone  or  brick.  A  Norman  castle, 
several  times  demolished  and  rebuilt,  once  oe- 
enpied  a  commanding  position  not  far  distant 
Sinoe  1810  a  massive  castellated  structure  has 
oocnpied  its  place.      Among  the   prominent 

Soblio  boildin^  are  the  coanty  ball,  a  jail,  in- 
rmary,  lunatic  asylum,  library,  and  metmanica' 
institute.  A  free  grammar  school  was  eatah- 
lished  in  1SS6.  The  church  of  St.  Mary  is  the 
most  costly  and  oonspiouoos.  The  Trent  Val- 
ley rulwaj  and  a  canal  are  near.  There  are 
extensive  manufactures  of  leather,  hoots  and 
ahoes,  and  cutlery.  Public  markets  are  held 
for  the  sale  of  cattle,  horses,  wool,  and  cheeae. 
9nFntUI,BeMT,duke  of  Buckingham.  See 
fivoKiNOHJiH,  Earls  and  DtsEs  of. 

SttttfMD,  WOmm  Htward,  viscount,  an  Eng- 
lish statesman,  bom  Nov.  SO,  1612,  executed 
on  Tower  bill,  Dec.  29,  1680.  lie  was  the 
second  son  of  Thomas,  earl  of  Arundel,  and  in 
right  of  hia  wife,  as  successor  of  her  brother, 
was  created  Baron  Stafford,  and  in  November, 


STAG 


SOI 


1640,  Ylsoount  Stafford.  He  was  brought  up 
in  the  Roman  Catholic  faith,  and  adhered  da- 
ring the  civil  war  to  the  roy^  cause ;  but  after 
the  restoration  he  was  frequently  in  opposi- 
tion to  the  court  He  was  singled  out  by  Ti- 
tua  Gates,  the  contriver  of  the  "  popish  plot," 
as  one  of  his  chief  victims.  Gates  deposed 
before  the  house  of  commons  that  upon  the 
suhTersion  of  the  kingdom  by  the  Jesuit*  Lord 
Stafford  was  to  be  paymaster  of  the  army; 
and  the  aocnsed  nobleman  waa  committed  to 
the  tower,  Oct  80,  1676,  with  several  other 
Catholic  ^eers,  After  two  years  his  trial  for 
alleged  high  treason  began,  Nov.  80,  1680, 
lasting  a  week.  He  defended  himself  witli 
ability,  shaking  confidence  in  Gates's  evidence; 
bnt  Dugdate  and  Tuberville  awore  so  positive- 
ly that  Stafford  had  incited  them  to  asaaam- 
nate  the  king,  that  a  verdict  of  guilty  waa  pro- 
nounced by  a  vote  of  Sfi  to  81.  He  was  exe- 
cuted three  weeks  af t«rward ;  but  the  popular 
feeling  so  changed  after  hia  trial  that  when  he 
protested  his  innocence  on  the  scaffold  the 
spectators  cried ;  "  We  believe  you,  my  lord. 
God  bless  you,  my  lord."  Hia  eldest  sou  was 
created  earl  of  Stafford, 


of  Cheater,  Derby,  Leicester,  Warwick, 
Worcester,  and  Salop ;  area,  1,186  aq.  m. ;  pop. 
in  1871,  868,826.  The  river  Trent  traveraealt 
in  a  6.  E.  direction,  and  haa  several  consider- 
able tribatsries.  Hnch  of  the  surface  consists 
of  moorlanda,  elevated  in  some  places  1,000  ft. 
above  the  sea.  Staffordshire  is  an  important 
manufacturing  connty,  and  coal,  iron,  copper, 
and  lead  mines  are  worked  extensively.  The 
leading  manufactures  are  iron,  hardware,  and 
earthenware,  oC  which  last  it  is  the  chief  seat  in 
England,  and  which  gives  name  to  a  division  of 
the  county  called  the  Potteries.  The  pottery 
works  established  by  Josiah  Wedgwood  are 
in  this  county.  The  ale  breweries  of  Burton- 
upon-Trent  are  very  eitensive  and  celebrated, 
and  there  are  cotton  milla,  glass  works,  and 
tanneries.  The  county  has  a  network  of  roads, 
canals,  and  railways.  The  principal  towns  are 
Stafford,  the  capital,  Lichfield,  Burton-npon- 
Trent,  Wolverhampton,  Dudley,  Tam worth, 
Walsall,  nttoieter,  Stoke-upon-Trent,  Hanley, 
Burslem,  and  New  castle- under-Ly  me. 

mfi)  the  common  name  of  the  red  deer  of 
Europe  (eermii  elaphvi,  Linn.)  and  its  conge- 
ners. It  is  about  4  ft  high  at  the  shoulders, 
and  of  a  general  reddish  brown  color,  tinged 
with  grayish  in  the  winter ;  on  the  romp  is 
a  pale  spot  extending  a  little  above  the  tail ; 
there  is  a  blackish  dorsal  line,  and  on  each  side 
often  a  row  of  pale  falvons  spots;  the  heir 
is  brittle,  and  in  old  animals  forms  a  kind  of 
mane  on  the  neck ;  the  tail  is  moderate,  the  tear 
bag  well  developed,  anborbitol  pit  large,  and 
the  hoofs  narrow,  triangular,  and  compressed. 
The  antlers  are  lai^  and  rounded,  with  an  an- 
terior basal  and  a  median  anterior  snag,  and 
the  apex  divided  into  two  or  more  branches 
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oocordtng  to  age;  thej  are  pecniiar  to  the 
males,  shed  in  the  npring,  and  reproduced, 
sometimes  to  a  weight  of  24  Iba.,  b;'  Aognat. 
(For  family  characters  see  Dbbb.)    It  isatrong. 


Bug  (Conii  sltphui), 

awift,  and  vij^lant,  with  a  »erj  aonte  sense  of 
small ;  it  was  formerly  found  in  herds  in  the 
forests  of  the  moantainoas  regions  of  tera- 

fiarate  Earope,  but  is  now  rare  except  is  the 
east  inhabited  parte,  like  the  highlanda  of 
Saotland,  where  stag  hnDting  ia  still  a  favorite 
sport  with  the  privileged  few.  This  in  old  times 
conalitnted  the  noble  art  of  venerU,  as  distin- 
Koished  from  the  more  plebeian  chase  of  the 
fallow  deer  end  other  species  which  resort  to 
the  plains  more  than  the  woods.  Oeatation 
continues  eight  months ;  the  young  or  oalf  is 
dropped  in  Haj,  and  is  yellowish  with  white 
spots;  the  male  is  called  a  stag  or  hart,  and 
the  female  a  hind.  The  venison  is  coarser  than 
that  of  the  fallow  deer.  It  has  been  f  onnd  fos- 
sil, with  bones  of  the  elephant  and  other  un- 
gnlates,  in  the  Eirkdale  cavern,  the  peat  bogs 
of  Ireland,  and  similar  recent  formations.  It 
is  represented  in  North  America  by  the  larger 
wapiti.  (See  Wapm.)  Other  stags  are  fooDd 
in  India,  N.  Africa,  and  Japan. 

nifi  BEfHE,  the  common  name  of  the  fam- 
ily lueanidm,  of  the  lamellicorn  pentamerons 
ooleoptera,  of  which  the  type  is  the  genns  lu- 
etinut  (Linn.).  Many  of  the  species  are  of  con- 
siderable Mze,  and  have  received  their  name 
from  the  large  and  powerful  mandihleB  with 
which  the  males  are  furnished.  The  stag 
beetle  of  EQrope(£.  Mrru«,  Linn.)  is  3  in.  long, 
exclnsiTe  of  the  mandibles,  and  is  the  largest 
and  most  formidable  of  the  British  beetles ; 
the  color  is  bl.ick,  with  brown  elytra ;  the  head 
is  wider  than  the  body ;  the  mandibles  oome- 
oas,  arched,  with  three  large  and  several  small- 
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er  teeth,  and  nsed  as  instruments  of  offence ; 
aatenns  bent,  pectinated,  and  lO-jointed,  tibin 
dentated  along  onter  edge,  and  the  tarsi  end- 
ing in  two  hooks.  Tbey  live  in  the  tronks  of 
trees  by  day,  flying  abroad  at  night,  often  into 
houses ;  the  females  are  smaller,  with  narrow- 
er head  and  much  shorter  mandibles.  They 
are  also  called  bom  beetles  and  flying  bulla. 
According  to  De  Oeer,  they  feed  principally 
on  the  sweet  juioe  spread  over  the  leaves  of 
the  oak  and  exuding  on  the  bark,  which  they 
obt^n  by  meana  of  the  brushes  of  the  under 
jaws;  they  are  said  to  seize  catarpillars  and 
soft-bodied  insects,  and  to  suck  their  jnices; 
they  are  very  strong,  and  can  pinoh  the  finger 
pretty  hard,  but  do  not  use  their  mandibles  in 
this  way  unless  provoked,  and  their  punctures 
are  not  poisonous;  tbey  live  only  a  short  time 
in  the  perfect  state,  perishing  soon  &f ter  laying 
their  e^s  in  the  crevices  of  bark  near  the 
roots  of  trees.  The  larvte  are  large  and  fleshy 
grubs  with  very  thick  body,  arched,  with  13 
rings,  and  having  a  brown  scaly  head  armed 
with  two  strong  jaws  with  which  they  gnaw 
wood,  reducing  it  to  a  coarse  powder,  and  often 
doing  much  damage  by  boring  into  the  trunks 
and  roots  of  oaks  and  beeches;  there  are  six 
scaly  feet,  attached  to  the  first  three  rings; 
tbey  are  said  to  be  six  years  in  coming  to  their 
growth,  and  by  some  are  rwarded  as  the  co$- 
tu$  of  the  Romans,  a  worm-like  grub,  according 
to  Pliny,  obtained  from  the  oak  and  considered 
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delicious  food.  The  largest  of  the  New  Eng- 
land species  is  the  L.  eapreohu  (Linn.),  nsu- 
ally  called  horn  bug ;  it  is  about  1^  in.  long, 
without  the  mandibles,  the  latter  being  sickle- 
shaped  and  toothed ;  the  body  mahogany 
brown,  smooth  and  polished.  Tliey  appear  in 
July  and  August.  The  larvee  are  8  in.  long 
when  full  grown,  straw-colored,  with  yellow 
bead,  brown  jaws,  and  nine  stigmata;  the; 
live  in  the  trunks  and  roots  of  apple  trees, 
willows,  and  oaks,  and  are  sometimes  injurious. 

OTIG  HOUND.    See  Hound. 

ffTieiU,  previously  Stafdm,  an  ancient  town 
of  Macedonia,  in  Chalcidice,  on  the  Strymonio 
gulf.  It  was  founded  by  a  colony  from  An- 
dros  in  the  middle  of  the  7th  century  B.  C, 
and  was  originally  named  Orthagoria.  It  was 
destroyed  and  rebuilt  by  Philip,  the  father  of 
Alexander.  It  is  chiefly  known  as  the  birth- 
place of  Aristotle, 
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SriHL,  FMeUck  Jiln,  a  German  Jnrtrt,  Wn 
in  Honioh,  Jan.  18,  1803,  died  at  BrOokenaa, 
near  Eissingen,  Aug.  10,  1S61.  He  was  of  a 
Jewish  familj  named  Sohlefinger,  bnt  adopted 
the  name  St^l  in  18IU  on  becoming  a  Ohris- 
tian.  He  was  professor  of  law  at  Erlangen 
and  WOrzbni^  and  from  1840  at  Berlin.  In 
1&4S  he  fonnded  with  fietbmann-Hollweg  the 
German  ohnrcb  diet,  of  which  he  was  vioa 
president  till  18S9,  and  was  a  leader  of  the 
nigh  Lutheran  part7.  As  a  member  of  the 
Fmsaian  chamber  of  deputies  (1340),  of  the 
Erfurt  pariiament  (ISGO),  and  from  18fi4  of 
the  tipper  hoose  of  the  FmBsian  tegiBiature, 
he  advocated  feudal  principles.    His  moat  im- 

girtant  work  ia  PhitotophU  de*  Reehtt  (3  vols., 
eidelberg,  I880-'8T),  in  which  he  developa  his 
famous  theory  of  a  "  Christian  state,"  which 
is  to  aid  the  charch  by  the  secnlar  arm  in  ex- 
tending Ohristianitj.  lu  Die  Kirakeaterfitt- 
fung^  &o.  (Erlangen,  1840),  he  declared  him- 
self in  taTor  of  an  episoopsl  form  of  charch 
goTemment.  In  18CS  he  bad  a  controversy 
with  Ohevslier  Bonsen,  which  attracted  gen- 
eral attention  in  literary  circles.  His  last 
great  work  was  Die  lutk^ritehe  Kirehe  v,nd 
die  Union  (Berlin,  ISGO). 

BFAHL,  CcHK  Bwt,  a  Glerman  chemist,  bom 
hi  AnspMdi,  Oct.  SI,  IflSO,  died  in  Berlin,  May 
14, 1734.  He  took  his  degree  at  Jena  in  16M, 
and  after  giving  private  lectures  there,  he  was 
physician  to  the  dake  of  Weimar  from  168T 
to  IS94,  and  snbseqnently  professor  at  Halle 
till  1716,  when  be  settled  in  Berlin  with  the 
title  of  royal  physician.  He  was  amone  the 
Brat  to  raise  chemistry  to  an  equality  with  the 
other  natural  sciences.  In  his  Theoria  Mtdi- 
ea  Y*ra  (Halle,  1707;  new  ed.  by  Choulant,  8 
vols.,  Leipsic,  1881-8 ;  translated  into  Ger- 
moD  by  ideler,  8  vols.,  Berlin,  lBS2-'8)  he 
HQpposed  the  exiatenco  of  an  anvma  or  im- 
material principle  resident  in  the  body,  crea- 
ting its  organization,  and  governing  all  its  pro- 
oeseea  with  reference  to  the  final  purpose  of 

Geserving  life.  Every  corporeal  movement, 
said,  is  the  product  of  a  spiritual  order. 
He  elaborated  also  the  phlogistic  theory  which 
prevaUed  till  the  time  of  I^voisier,  and  gave 
it  its  name,  atthongh  its  principles  had  been 
previonflly  broached  by  Becher  (see  Hbat,  vol. 
viii.,  p.  067),  in  development  and  defence  of 
which  lie  published  ZymotecKnia  Fundamm- 
laiit  (169T),  and  Experimenta  et  Ohservatione* 
Ch«miea  (1781).  His  works  have  been  trans- 
lated into  French,  with  commentary  by  T. 
Blondin  ((Evvra  midia>-pkiloiophig'ue§  et  pro- 
tiquet,  Paris,  1858  et  ug.). — Bee  L«  vitalitfite  et 
ranimalitme  de  Stahl,  hy  A.  Lemoine  (1864), 
and  OeEviaTKT,  vol.  iv.,  p.  860. 

StAHR,  AMf  WUbdM  'AMtar,  a  German  au- 
thor, bom  in  Frenzlan,  Prussia,  Dot.  22,  1806, 
died  Oct.  3,  1876.  He  completed  his  studies 
at  Halle,  in  1826  became  a  teacher  there,  snb- 
sequently  tanght  in  the  gymnasium  in  Olden- 
bnrg,  and  in  ISSS  settJed  in  Berlin.  In  1866 
he  married  the  authoress  Fanny  Lewald,  Hia 
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works  include  ArietoUlia  (2  vols.,  1880-'82); 
Bin  Jahr  in  Italien  (8  vols.,  1847-'60) ;  Die 
preuttitehe  Eeaolvtion  (1850;  Sd  ed,,  1663); 
Tofm.  Oder  Kuntt,  KAnttUr  vnd  KiiTutw^he 
der  Alien,  (2  vols.,  1854-'6 ;  English  transla- 
tion in  the  "Crayon,"  New  York,  188B-'9); 
6.  E.  Letting,  uin  Leben  vnd  seine  WerU  (2 
vols.,  1869 ;  Stb  ed.,  1869 ;  English  translation, 
Boston,  1866);  BerUtmoiMU  in  Oberitalien 
(1869;  2d  ed.,  1871);  SilAn-  aw  dem  AUer- 
tkum  (4  vols.,  1868-'6) ;  with  his  wife,  ^"n  Win- 
ter in  Eom  (1869;  2d  ed.,  1871);  L^beneenn- 
nernagen  (1870  »t  teg.) ;  Taeitvt'  Oetchiehte 
der  Begierung  dee  Saiteri  Tiberivt  ih&rtettt 
Mnd  trklArt  {l^ll);  Goethe' t FrauengeitjiUen 
(for  Kaolbftch's  Goethe- OalUru ;  4th  ed.,  S 
vols.,  1872);  and  Tiberivt^  Leben,  Hegitrung 
und  Oharaiter  (1874).  A  collective  edition  of 
his  works  was  commenced  at  Berlin  in  1871. 

ffriU,  hmi.    See  Datbtupu. 

BtlHFMD,  a  town  and  borough  of  Fairfield 
CO.,  OonnectiGUt,  on  Long  Island  sonnd  and  the 
New  York  and  New  Haven  and  New  Canaan 
and  Stamford  railroads,  84  ro.  N.  E.  of  New 
York ;  pop.  iu  1870,  9,714.  The  town  eitenda 
from  the  sound  N.  W,  to  the  New  York  state 
line,  a  distance  of  10  m.,  in  which  there  is  a 
series  of  elevations  running  N.  E.  and  8.  W., 
affording  sites  for  four  viUages,  High  Ridge, 
Long  Bidge,  Hunting  Ridge,  and  North  Btam- 
ford.  The  greater  part  of  the  population  re- 
sides in  the  borougn  of  Stamford,  which  has 
a  small  harbor,  made  accessible  to  steamboats 
by  a  canal.  The  borongh  is  supplied  with  wa- 
ter brought  10  m.,  is  lighted  wiUi  gas,  and  has 
paved  sidewalks.  The  nearness  to  Kew  York, 
attractive  scenery,  and  wholesome  air  have 
made  the  town  the  residence  of  many  business 
men  from  that  city.  The  chief  ffictories  are 
the  Stamford  manufacturing  company,  produ- 
cing extract  of  logwood,  liquorice,  &o.  •  a  lock 
factory,  a  billiard  table  factory,  a  woollen  miU, 
a  stove  fonndery,  a  carriage  factory,  rolling 
mills,  camphor  refineries,  and  manufactories  of 
shoes,  fire  brick,  edge  tools,  wire,  &c.  The 
town  contains  two  national  banks,  two  savings 
banks,  1 6  public  schools,  including  a  high  school, 
two  weekly  newspapers,  and  14  churches, 

ffUnnXINQ,  a  term  generally  applied  to  all 
kinds  of  defective  utterance,  but  more  correct- 
ly restricted  to  the  organic  or  symptomatic 
defects,  in  distinction  from  stuttering,  which 
is  properly  an  idiopathic  or  fnnctional  diffi- 
culty. Both  stammering  and  stuttering  may 
neverthelesa  be  treated  under  the  common 
title.  The  causes  which  lead  to  stammering 
are  usually,  though  not  always,  organic;  hare- 
lip, cleft  palate,  elongation  of  the  uvula,  en- 
largement of  the  tonsils,  a  deficiency  or  un- 
usual position  of  the  teeth,  tumors  of  the 
tongue  or  cavity  of  the  mouth,  and  infismma- 
tion  or  ulceration  of  the  parotid  glanda  are 
the  most  frequent  of  these  oanses.  Where 
the  defect  resmts  from  functional  diaturbanoe, 
its  principal  causes  are  general  debility,  pa- 
ralysis either  local  or  general,  tetanic  or  other 
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rms;  H  rheamfttio  or  oenralgio  afFeclion  of 
muscles  of  the  face,  jav,  tongae,  lips,  Ac, 
or  of  the  vocal  oorda ;  a  condition  of  intoxica- 
tion j  ohorea;  or  in  some  oases  a  hahitaal  imi- 
tation of  staminering.  Ocouioiial  Btammering 
may  be  prodnced  by  a  temporary  oonfnHon 
of  mind,  without  any  anatomical  defect  of  the 
Tooal  organs.  Stuttering  is  seldom  or  never 
organic  The  atntterer  is  often  in  periect 
heiuth,  and  the  vocal  organs  are  not  m  any 
way  diseased  or  deformed.  His  diffionlty  con- 
sists in  the  momentary  inability  to  prononnoe 
certain  words  or  syllables.  The  stoppage  of 
sound  usually  takes  place  at  the  flrat  aylbble, 
though  ocaasionally  at  the  second  or  third. 
Words  beginning  with  h,  t,  g,  d,  p,  b,  or  m 
nsnally  give  the  Htutt«rer  the  most  trouble, 
because  Uiey  require  the  dosing  of  the  tips  or 
the  pressing  of  the  tongue  against  the  roof  of 
the  mouth  for  their  enunciatjon,  and  an  im- 
mediate reopening  for  the  vowel  which  tol- 
lowsj  while  he  keeps  the  lips  dosed,  and  com- 
presses the  cavity  of  the  mouth  in  the  attempt 
to  force  out  the  sound.  Most  stutterers  can 
sing  without  difficulty,  the  action  of  the  vocal 
organs  being  muoh  leas  frequently  iaterrnpted 
in  singing  than  in  speaking,  Stutterers  may 
be  daased  under  two  beads,  mentd  or  psychi- 
cal and  physicaL  Under  the  stimulus  of  pleas- 
ant or  Joyful  emotions,  the  first  daas  experi- 
ence little  difficulty  in  conversation ;  nnder 
depreseing  influences,  thdr  utterance  is  seri- 
onslv  disturbed.  The  physical  stutterer  ia 
rendered  worse  by  unpleasant  weather,  great 
fatigae,  vicious  indulgence,  and  the  eioeHSive 
nse  of  tobacco  or  alcoholic  drinks.  The  num- 
ber of  bad  stammerers  b  estimated  by  Colom- 
bat  at  1  in  Ci,000 ;  but  the  number  having  some 
degree  of  impediment  is  not  probably  leas 
than  1  in  GOO.  Only  about  one  tenth  of  these 
are  females. — The  proper  treatment  of  either 
stuttering  or  stammering  is  indicated  by  the 
oauae  which  indnoes  it.  In  the  case  of  the 
stammerer  there  should  be  a  thorough  investi- 
gation for  an  organic  cause. .  The  dipping  of 
the  uvula,  the  removal  of  a  portion  of  the  ton- 
sils, or  the  excision  of  a  wedge-shaped  piece 
from  a  tongue  too  large  for  the  mouth,  the  use 
of  electrical  or  other  remedies  for  the  cure  of 
paralysis,  the  cauterization  of  ulcers  in  the 
mouth,  the  removal  of  irregular  or  the  inser- 
tion of  false  teeth,  and  the  administration  of 
tonics  for  debihty,  have  each  resulted  in  the 
onre  of  cases  of  stammering;  but  no  one  of 
these  will  answer  for  aU  or  perhaps  a  majority 
of  cases.  In  stuttering  also,  the  cause  will 
indicate  to  some  extent  the  method  of  cure. 
The  musdee  must  be  educated  to  uniform 
obedience  to  the  will,  and  the  will  trained  to 
steady  and  intelligent  control  over  the  musdes 
and  nerves.  A  course  of  lessons  in  enuncia- 
tion, by  a  capable  teacher,  will  often  efTect  a 
complete  cure.  Dr.  J.  T£.  Warren  of  Boston 
lays  down  the  rules  that  treatment  for  impedi- 
ments of  speech  should  be  commenced  between 
the  ages  <A  8  and  12 ;  and  that  "  Uttle  perma- 


nent advantage  wUI  be  gdned.  In  the  mftjoritr 
of  cases,  anless  the  treatment  be  resolatelT 
persevered  in  for  one  or  two  years." 


BTUP  A0I8.  laws  for  the  raising  of  reventte 
by  requiring  tne  use  of  government  stamps  on 
the  paper  or  parchment  by  means  of  which 
business  is  transacted  or  privileges  conferred, 
or  upon  packages  of  goods  pnt  up  for  sale,  &c. 
Such  laws  were  introdnced  iuto  England,  in 
the  reign  of  William  and  Mary,  from  Holland, 
and  from  that  time  to  the  present  have  been 
a  favorite  mode  of  raising  revenue.  Each 
stamp  represents  a  tax  of  a  certain  sum  which 
must  be  paid  to  obtun  it,  and  its  paynwnt  is 
enforced  by  imposing  penalties  on  those  who 
undertake  to  evade  the  tax,  and  by  dedaring 
the  transaction  in  which  it  should  have  been 
made  use  of  invalid  if  the  stamp  is  not  oh* 
tuned  and  used.  The  name  of  stamp  act  was 
made  odious  in  America  by  the  attempt  in 
1766  to  tax  the  colonies  in  this  form  ;  hot 
after  the  Union  was  perfected  by  means  of  the 
constitution  a  few  stamp  duties  were  for  a 
time  laid.  During  the  civil  war  of  ie61-'5 
stamp  taxes  were  laid  on  almost  every  form 
of  legal  instrnment,  bank  drafts  and  checks, 
conveyances  of  land,  &c.,  and  on  the  packages 
of  a  great  variety  of  manufactured  goo<^ 
Many  of  these  have  since  been  taken  oS,  bat 
the  stamp  taxes  on  manufactures  are  generally 
retained,    (See  Taxbs.) 

SUNCmo.    See  Cos. 

n'iintlSH,  MHm,  a  soldier  of  New  England, 
bom  in  Lanoaahire,  England,  about  16&4,  died 
in  Duibury,  Kass.,  Oct  8,  16G6.  He  had 
served  in  Uie  Netherlands,  and  on  coming  to 
Plymouth  with  the  first  company  in  1620  he 
was  chosen  captain  by  the  pilgriTus,  though 
not  a  member  of  their  church.  He  had  great 
courage,  energy,  and  determination,  with  a 
fiery  temper,  and  rendered  important  servicea 
to  die  early  settlers.  He  commanded  frequent 
expeditions  against  the  savages  who  annoyed 
the  settlements,  and  by  the  boldness  and  skill 
of  his  attacks  inspired  them  with  great  awe  of 
his  military  prowess.  He  visited  England  in 
1Q26  as  an  agent  for  the  colony,  and  brought 
supplies  in  1636.  He  then  settled  at  Duxbnry, 
and  for  the  remainder  of  his  hfe  held  the  office 
of  magistrate  or  assistant  for  ihti.  town.  In 
IS4B  he  took  part  in  the  settlemeut  of  Bridge- 
water.  The  corner  stone  of  a  monument  to 
his  memory  was  laid  on  Captain's  Hill,  Dux- 
bury,  Oct  1,  1672.  The  singular  circnm- 
stances  of  his  marriage  are  the  subject  of  a 
celebrated  poem  by  Longfellow,  "  The  Gonrt- 
ship  of  Miles  Stanish." 

STAnnKLD,  OaitMa,  an  English  paint«T,  bom 
in  Sunderland  about  1798,  died  at  Hampstead, 
May  18,  1867.  He  followed  the  sea  in  early- 
life,  and  was  afterward  distinguished  as  a  the- 
atrical scene  painter.  In  1627  he  exhibited  at 
the  British  institution  his  first  large  picture, 
"Wreckers  off  Fort  Kongo;"  in  1832  he  was 
dected  an  associate  of  the  royal  academy,  and 
in  1S8S  an  aoademiciao.    He  painted  nearly 
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everj  kind  of  laodioape,  but  as  s  pointer  of 
■M  pieces  he  enjojed  s  aniqaa  repatatioa. 
£i«  works  inolade  "Wreck  of  t,  Datoh  Esst 
Itidl«man  oa  the  Ooast  of  Hollaudj"  "The 
Victorj,  bearing  the  Body  of  Nelson,  towed 
into  tiibroltv ;"  "  The  Abandoned ;"  "  The 
Battle  of  Trafalgar ;"  "The  French  Troops 
fording  the  Magra ;"  "  The  Battle  of  Rovere- 
do;"  "The  Pyrenees;"  and  "Bt.  Sebastian 
during  the  Siege  under  the  Dnke  of  Welling- 
ton." Among  his  latest  works  were  "  The 
Worm's  Head^'  (1864),  and  "  The  Bass  Rook  " 
(1806).  He  was  a  prolifio  designer  for  illns- 
trated  works,  and  pablished  a  series  of  litho- 
graphio  copies  of  his  sketohes,  "  The  iUoselle, 
the  Rhine,  and  the  Uense"  (fol.,  1638). 

BUNEWD,  Jsha,  an  Anjerioan  clergyman, 
bom  at  Wandsworth,  England,  Oct  SO,  17G4, 
died  in  New  Tork,  Jan.  14,  1S84.  He  was 
bronght  np  in  the  choroh  of  Engird,  bnt 
ntiited  wllli  the  Baptist  ohnroh,  and  in  1786 
emigrated  to  the  United  States,  spent  a  few 
months  at  Norfolk,  Ya.,  and  then  opened  an 
academy  in  New  York.    In  1TB7  he  became 

rtor  of  the  first  B«{itiat  church.  Providence, 
L,  and  while  there  wrote  a  history  of  that 
church.  He  resamed  teaohing  in  New  York  in 
1789,  and  a  Baptist  ohuroh  having  been  formed 
through  his  exertions  in  1T94,  he  served  as  it« 
pastor  till  aboat  ISOO,  continaing  bis  school 
till  1818.  He  pnbUshed  "  The  Bomestio  Chap- 
lain "  (1806);  "  Description  of  New  York  City  " 
(1814);  and  "The  Aged  Christian's  Compan- 
ion" (1829). 

STimOFR  L  Itmn.  earl,  a  Britaah  states- 
nura,  bom  in  1673,  died  in  London,  Feb.  0, 
17S1.  He  was  the  son  of  Alexander  Stan- 
hope, a  brother  of  the  second  earl  of  Chester- 
field. Entering  the  military  service  at  an  early 
age,  he  was  in  1S94  commissioned  a  captain 
In  the  foot  guards.  After  serving  in  Flanders 
till  the  peace  of  Rye  wick,  he  participated  in 
the  disastroas  expeditions  of  1703  and  1704 
to  the  Spanish  peninsula ;  and  in  1706,  being 
then  a  brigadier  general,  he  shared  in  the  earl 
of  Peterborough's  brilliant  Spanish  oampai^. 
In  1706  he  was  sent  by  Queen  Anne  as  envoy 
extraordinary  to  the  king  of  Spain  (the  arch- 
duke Charles),  tn  1707  he  was  made  major 
general,  and  in  1708  commauder-In-chief  of 
ue  British  forces  in  Spain,  and  reduced  Minor- 
ca and  captored  Port  Uahon.  After  gaining 
further  important  sncoesses  in  Spain,  he  was 
snrprised  by  the  duke  of  YendAme  at  Brihnega 
on  Dec.  8,  1710,  and  forced  to  surrender  next 
day  with  about  4,000  men,  Eetorning  to  Eng- 
land, be  took  bis  seat  aa  a  whig  in  parliament; 
to  which  he  had  been  r^nlarly  returned  since 
1702.  George  I.  on  his  acceasion  appointed  him 
one  of  his  principal  secretaries  of  state,  Yis- 
oount  Townshend  )>eing  the  other.  In  April, 
1717,  he  was  made  first  lord  of  the  treasnry, 
and  a  few  moatha  afterward  raised  to  the 
peerage  as  Baron  Stanhope  of  Elvaston  and 
Visoonnt  Stanhope  of  Hahon.  In  1716  he 
resumed  his  office  of  secretary,  Bnnderland 


becoming  first  lord  of  the  treasury,  and  was 
created  £arl  Stanhope.  He  went  to  Paris  and 
Madrid  to  avert  hostilities  with  Spain,  but 
without  lucoess;  and  he  waa  afterward  em- 
ployed in  similar  missions.  On  Feb.  4, 1781, 
while  replying  with  much  heat  to  an  attack 
upon  the  ministry  by  the  duke  of  Wharton, 
he  bnrst  a  blood  vessel.  D.  ttulc^  third  earl, 
grandson  of  the  preceding,  bom  in  Angnst, 
17G8,  died  in  December,  1816.  Succeeding  to 
his  family  honors  in  1786,  he  became  noted 
for  his  radical  opinions,  and  in  his  discussions 
carried  the  principles  of  the  whigs  so  far  that 
none  of  them  dared  follow  him ;  and  in  the 
latter  years  of  his  life  he  used  to  be  called 
"the  minority  of  one."  He  invented  the  print- 
ing press  which  bears  his  name,  saggest«d  im- 
provements in  canal  locks,  and  contrived  two 
calculating  machines.  He  also  studied  «Jeo- 
tridty^  and  in  1779  pobliahed  bis  theory  of 
what  IS  called  the  return  stroke.  His  pnnd- 
pal  works  are  a  reply  to  Burke's  "EeflectionB 
on  the  French  Revolution,"  and  an  "Essay 
on  Juries."  m.  FfeHp  Omrj,  fifth  earl,  an 
English  author,  grandson  of  the  preceding, 
bom  at  Walmer,  Kent,  Jan.  81,  1806,  died 
at  Bonraemouth,  Hampshire,  Dec  24,  187S. 
He  graduated  at  Oxford  in  1837,  and  from 
1880  to  1862  was  a  member  of  parliament 
under  his  courtesy  title  of  Lord  Mahon.  He 
held  office  during  brief  periods  in  the  cabinets 
of  the  duke  of  Wellington  and  Sir  Robert  Ped, 
and  he  introduced  and  carried  the  copyright 
act  of  1842.  He  has  published  "  Life  of  Bell- 
sarins"  (8vo,  1829);  "  History  of  the  Wsr  of 
SaccesaioD  in  Spam"  (8vo,  1882);  "History 
of  England  from  the  Peace  of  Utrecht  to  the 
Peace  of  Yersailles,  I718-'88  "  (7  vols^  1886- 
'64);  "Spain  under  Charles  II.''  (8vo,  1640); 
"  life  of  Louis,  Prince  of  Conde  "  (IBmo,  1846); 
"  Historicai  Essays  ccmtributed  to  the  Quartarrr 
Review  "(evo,l&4B);  a  "life  of  Joan  of  Am" 
(1858);  a  "Life  of  William  Pitt"  (4  vols.  8vo, 
1861-2);  and  "History  of  England,  compri- 
sing the  Reign  of  Anne,  until  the  Peace  of 
Utrecht"  0870).  He  has  editrf  "The  Let- 
ters of  Philip  Dormer  Stanhope,  Earl  of  Ches- 
terfield" (1846;  2d  ed.,  6  vols.  8vo,  1663), 
in  conjunction  with  Mr.  Cardwell,  and  "Me- 
moirs by  the  Right  Hon.  Sir  Robert  Peel, 
Bart."  (3  vols.,  186S-'7).  Lord  Stanhope  suc- 
ceeded to  bis  title  in  1866.  Since  1846  he 
has  been  president  of  the  society  of  antiqua- 
ries. In  1868  he  was  elected  lord  rector  of 
the  university  of  Aberdeen,  and  in  187S  one 
of  the  six  foreign  members  of  the  academy  of 
moral  and  political  sciences  at  Paris,  in  place 
of  Mr.  Grote. 

SriNHOFE,  Lady  Hedir  Lmj,  an  eccentric 
English  womsn,  bom  in  London,  March  19, 
1776,  died  at  Jnn,  in  the  Lebanon,  June  S8, 
1889.  She  was  the  eldest  child  of  Charles, 
third  Earl  Stanhope,  by  Hester,  daoghter  of 
the  great  earl  of  Chatham.  When  about  80 
years  of  age  she  entered  the  family  of  her 
uncle  William  Pitt,  with  whom  she  lived  tuitil 


byCoogle 


his  death  in  1808,  acting  u  bis  private  eecre- 
tar7  and  sharing  nis  oonfldencea.    Pitt  having 

recommended  hia  niec^  to  the  oare  of  the  na- 
tion, she  received  a  pension  of  £1,200,  whicb 
proving  inadeqaate  to  aopport  her  according 
to  her  former  rank  and  style,  she  retired  to 
solitude  in  Wales.  Indulging  in  dreams  of  a 
great  destiny  in  the  Orient,  she  repaired  in 
1810  to  Syria,  and  visited  Jemsalem,  Damas- 
ons,  Baalbeo,  and  Palmyra.  The  Arabs,  who 
were  stmok  by  her  povers  and  display  of 
wealth,  treated  her  as  a  qneen,  and  she  skil- 
fully  acted  the  part  of  a  modem  Zenohia. 
She  established  Lersoif  in  1818  at  the  de- 
■erted  convent  of  Mar  Eliaa,  beside  the  little 
village  of  Jon,  and  within  eight  miles  of  Sidon. 
Here,  wearing  the  dress  of  an  emir,  weapons, 
pipe,  and  all,  she  inled  her  Albanian  gnards 
and  her  servants  with  absolute  authority.  The 
old  convent,  perched  npon  an  isolated  eminenoe 
among  the  wildest  scenery  of  the  Lebanon, 
was  soon  converted  into  a  fortress,  garrisoned 
by  Albanians,  and  became  a  refuge  to  all  the 
perseonted  and  distressed  wbo  sought  her  as- 
sistance. So  powerful  was  the  inflnenc«  which 
she  wielded  in  the  sarronnding  country,  that 
Ibrahim  Pasha,  when  abont  to  invade  Syria  in 
1SS2,  was  constrained  to  solicit  her  neutrality. 
After  the  siege  of  Acre  in  the  some  year,  she 
is  Hiud  to  have  sheltered  several  hundred  refu- 
gees. She  practised  astrology  and  other  se- 
cret arts,  and  promulgated  some  peculiar  reli- 
gious sentiments  whiui  she  held  to  the  last. 
That  her  mind  was  diseased  on  certain  points 
is  clear  from  the  fact  that  she  kept  in  a  mag- 
nifioent  stable  two  mares,  on  which  she  faucial 
she  was  to  ride  into  Jerusalem  with  the  Ues- 
siah  at  bis  next  coming.  During  the  latter 
years  of  ber  life  she  was  constanu;  harsaaed 
by  debt^  and  she  died  with  no  European  near 
her,  and  inrrontided  by  a  crowd  of  native 
servants,  who  plundered  the  bonse  almost  be- 
fore lite  bed  left  her  body.  She  was  baried 
in  the  garden  adjoining  her  residence.  Her 
"  Memoirs  as  related  by  Herself  "  (i  vols.  8vo), 
and  "Travels"  (8  vols.  8vo)  by  Dr.  Meryon, 
who  bad  been  her  phyaiaian  for  several  years, 
were  published  aoon  after  her  deatb. 
BTlHHWil,   FUHp   Tttmtr.     See    Ohsbtkb- 

FIBLD.  

SriHISUS  L  LiSZGZTHSKI,  king  of  Poland, 
bom  in  Lemberg,  Galiciia,  Oct.  20,  1677,  died 
in  Lnnivtlie,  France,  Feb.  23,  176S.  He  was 
palatine  of  Posen,  and  had  held  an  office  at 
the  Polish  court,  where  be  won  the  friend- 
ship of  Oharles  XH.  of  Sweden,  wbo  in  1706, 
after  defeating  Angnstus  II.,  procured  his  elec- 
tion to  the  throne  of  Poland;  bat  he  lost  the 
crown  by  Obarles's  defeat  at  Poltava  in  IT09, 
when  Augustus  was  restored.  While  attempt- 
ing to  Join  Oharles  at  Bender,  Stanislas  was  in 
1713  taken  prisoner  by  the  hospodar  of  Mol- 
davia and  delivered  to  the  Turks;  released  in 
1714,  he  aerved  as  governor  of  ZweibrOcken  till 
the  death  of  Oharles  XII.  in  December,  1718. 
Tb«  regent  Pbilip  of  Orleans  now  granted  bim 
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a  pension  and  permission  to  reside  at  Weiseen- 
bui^,  Alsace.    His  prospects  improved  in  172B 

through  the  marriage  of  bia  aanghter  Maria 
with  Louis  XV.,  wbo  initiated,  after  the  death 
of  Augaatus  II.  in  ITSS,  a  war  for  the  Polish 
succession ;  but  Angastns  IIL  retwned  the 
throne  through  Bussian  intervention,  although 
Stanislas  had  been  reelected  as  king.  The  lat- 
ter waa  obliged  to  retire  to  Dantric,  where  be 
was  besieged  by  a  Russian  army,  and  aft«r  a 
bold  resistance  of  several  months  escaped  in 
June,  1784.  In  accordance  with  the  prelimi- 
nary peace  of  1785  he  reugned  his  ol^ma 
to  the  Polish  throne,  but  retEuned  bis  royal 
title,  recovered  bis  estates,  and  received  Lor- 
raine and  Bar,  whicb  after  bis  death  were  to 
be  united  to  France;  and  tn  the  interval  be 
received  a  pension  of  2,000,000  francs  for 
relinquishing  the  revenues  of  those  ducbies. 
His  brilliant  court  at  LunSville  and  Nancy 
became  celebrated  through  his  munificent  pa- 
tronage of  public  tmd  charitable  works,  of 
letters  and  art,  and  through  his  associations 
witb  Voltaire  and  other  eminent  personages. 
Nancy  is  indebted  to  him  for  her  finest  mon- 
uments, and  he  was  styled  le  bi«nfai»ant.  His 
death  was  caused  by  his  garments  takii^  fire 
while  be  was  reading.  His  essays  on  pbiloeo- 
phy,  politics,  and  morals  have  been  printed 
under  the  title  of  (Euvrei  du  philotopht  Mm- 
/auanl  (4  vols,  8vo  and  4  vols.  12mo,  1766). 

SriNISUS  ArCC^IVS,  king  of  Poland.  8e« 
PoMiATOwsn,  and  Polahd,  vol.  xiii.,  p.  647. 

SrAHMJVS,  a  central  county  of  Oalifornia, 
bounded  N.  in  part  by  the  Stanislaus  river, 
and  intersected  by  the  San  Joaquin  and  Tno- 
Inmne ;  area,  1,860  sq.  m. ;  pop.  in  1870,  6,499, 
of  whom  806  were  Ohinese.  It  is  for  tbo  most 
part  level,  but  the  E.  portion  is  undulating, 
while  a  strip  a  few  miles  wide  on  the  W.  bor- 
der rises  into  the  Coast  range,  which  h^  boa 
a  general  altitude  of  about  3,000  ft  There 
is  little  timber.  The  soil  is  very  prodnctive, 
Oold  mining  ia  carried  on  to  aome  extent  in 
the  E.  part.  It  is  traversed  by  the  Visalia  di- 
vision of  the  Oentral  Pacific  roilroad.  The 
chief  productiona  in  1870  were  1,660,726  bush- 
els of  wheat,  16,700  of  Indian  corn,  683,060 
of  barley,  749,368  lbs.  of  wool,  G2,S26  of  but- 
ter, and  16,191  tons  of  hay.  There  were  10,- 
187  boreea,  1,189  mules  and  assea,  2,271  milch 
cows,  4,816  other  cattle,  118,460  sheep,  and 
14,698  swiae.    Capital,  Modesto. 

BTAHSa    See  Cos. 

SliKLET.  I.  A  8.  W.  county  of  North 
Carolina,  bounded  E.  by  the  Yadkin  and  S.  by 
Rooky  river ;  area,  about  800  sq.  m. ;  pop.  in 
1870,  8,816,  of  whom  1,38B  were  colored.  The 
surface  is  moantainons  and  the  soil  generally 
fertile.  Gold  and  silver  have  been  found  in 
considerable  quantities.  The  chief  productions 
in  1870  were  68,676  bushels  of  wheat,  118,788 
of  Indian  com,  42,037  of  oats,  10,486  of  sweet 
and  6,294  of  Irish  potatoes,  13,469  lbs.  of  to- 
bacco, 8,294  of  wool,  20,194  of  honey,  and 
11,616  gallons  of  sorghum  molaasen.     There 
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were  1,888  horsea,  839  molea  and  asses,  1,7S6 
milch  oowa,  2,903  other  oattle,  S,705  sheep, 
and  9,849  swine.  Capital,  Albemarle.  D.  A 
S.  W.  coontj  of  Dakota,  racentJj  formed  and 
not  incleded  in  the  oenans  of  1870 ;  area, 
about  l,4fi0  Bi^.  tn.  It  is  bounded  N.  E.  bj 
the  Uiasoori  rirer,  and  is  intersected  hy  the 
Big  Cheyenne  and  Titon  rivers,  tribataries  of 
the  Missouri.    The  snrfaoe  is  loUing. 

SIULET,  Aittn  PmAji,  an  English  clergy- 
man, bom  in  Alderley,  Cheshire,  Deo.  IS, 
1815.  His  father  was  Dr.  Edward  Stanley 
^778-1849),  rector  of  Aldertey  for  89  years, 
bishop  of  Norwich  from  18ST,  and  aathor  of 
"Familiar  History  of  Birds"  (2  vols,,  1685), 
&C.  The  son  was  educated  at  Bnghy,  and  in 
16SB  graduated  at  University  college,  Oxford, 
where  be  snbseqnently  resided  for  12  years  as 
totor.  In  1851  he  was  appointed  canon  of 
Oanterbnry,  and  he  was  regins  professor  of 
eceledasticol  history  at  Oxford  from  186S  to 
18M,  when  he  was  made  dean  of  Westminster. 
He  is  a  leader  of  the  "Broad  Church"  party. 
Ue  has  published  "Life  and  Correspondence 
of  Thomas  Arnold,  D.  D."  (2  vols.  8vo,  1S44), 
which  has  passed  through  numerooe  editions, 
and  been  translated  into  several  foreign  laa- 
goages;  "Sermons  and  Essays  on  the  Apos- 
tolical Age"  (184T);  "The  Epistles  of  St. 
Fanl  to  the  Corinthians,  with  Critical  Notes 
and  Dissertations  "  (2  vols.  8vo,  1855 ;  4th  ed., 
18T4) ;  "HistoricoJ  Memorials  of  Canterbury 
Cathedral  "(8vo,  1855;  Sth  ed.,  1869);  "Sinu 
and  Fatestdne,  in  Connection  with  Uieir  His- 
tory "  (Svo,  1858 ;  20th  ed.,  1874);  "Lectares 
on  the  History  of  the  Eastern  Church"  (8vo, 
1861) ;  "Lectures  on  the  History  of  the  Jew- 
ish Church"  (part  i.,  Abraham  to  Samuel, 
1869 ;  part  ii.,  Samuel  to  the  Captivity,  1865 : 
part  iiL,  1876) ;  "  The  Bible,  its  Form  and 
Substance "  (1862) ;  "Scripture  Portraits,  and 
Other  Miscellanies  "  (1867) ;  "  Historical  Memo- 
rials of  Westminster  Abbey"  (1867;  4th  ed., 
1874);  "The  Three  Irish  Churches,"  a  histori- 
cal address  (1869);  "Essays  on  Chnrch  and 
State  "  (1870) ;  "  The  Athanasian  Creed  " 
(1871);  and  "Lectures  on  the  History  of  the 
Church  of  Scotland  "  (1872).  In  November, 
1874,  he  was  elected  lord  rector  of  the  univer- 
sity of  St.  Andrews. 

BUSLET,  Idwarl  Hnry  HhIO,  lord.  See 
Dmby,  earL 

BEULET,  Heary  M~an  American  traveller, 
bom  near  Denbigh,  Wales,  in  1840.  His  ori- 
ginal name  was  John  Rowlands.  At  the  age 
of  three  be  was  sent  to  the  poorhonse  at  St. 
Asaph,  where  he  remained  till  he  was  13,  re- 
ceiving there  a  good  education.  For  a  year 
he  was  a  teacher  at  Mold,  Flintshire,  and  then 
shipped  at  Liverpool  as  a  cabin  boy  on  a  ves- 
sel boond  to  New  Orleans.  There  he  found 
employment  with  a  merobont  named  Stanley, 
who  subeequentlj  adopted  him  and  gave  him 
his  noma.  His  benefactor  died  intestate,  and 
young  Stanley  at  the  outbreak  of  the  dvil  war 
enUsted  in  toe  ooofederate  army,  was  taken 
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prisoner,  volnnteered  in  the  United  States 
navy,  and  snbsequently  became  an  aoting  en- 
sign in  the  iron-dad  Ticonderoga.  After  the 
dose  of  the  war  he  travelled  in  Turkey  and 
Asia  Minor,  and  in  1806  visited  Wales.  He 
gave  a  dinner  to  the  oliildren  in  St.  Asaph 
poorhonse,  telling  them  in  a  speech  that  what- 
ever success  he  had  attdned,  or  would  attain 
in  the  futnro,  he  owed  to  the  education  he  re- 
ceived there.  In  the  spring  of  1867  he  re- 
turned to  the  United  States,  and  in  1868  ac- 
companied the  British  expedition  to  Abys- 
sinia as  correspondent  of  tbe  "  New  York  Her- 
ald." In  1869  he  was  sent  to  Spain  in  tbe 
same  capacity,  and  on  Oct  17  of  that  year  was 
commissioned  by  the  proprietor  of  the  "  Her- 
ald" to  fndDr.  Livingstone.  After  attending 
the  opening  of  the  Suez  canal,  he  visited  Con- 
stantinople, Palestine,  the  Crimea,  the  valley 
of  the  Euphrates,  Persia,  and  India,  and  sailed 
from  Bombay  Oct.  12,  1870.  He  arrived  at 
Zanzibar  Jan.  6,  1871,  and  set  out  for  the  in- 
terior of  Africa  on  March  91,  with  192  fol- 
lowers. He  found  Dr.  Livingstone  at  Ujiii 
on  Lake  Tanganyika,  Nov,  10,  explored  wiUi 
him  the  northern  portion  of  the  l^e,  and  be- 
gan his  return  voyage  on  March  14, 1873.  lie 
arrived  in  England  late  in  July,  and  gave  an 
account  of  his  expedition  before  the  British 
asaociation  at  Brignton,  Aug.  16.  On  Aug.  27 
the  queen  sent  him  a  gold  snuS  box  set  with 
diamonds,  and  on  Oct  21  he  was  banqueted 
by  the  royal  geographical  society.  In  Novem- 
ber he  publiuied  "How  I  found  Livingstone" 
(London  and  New  York).  In  1878  he  received 
the  patron's  medal  of  the  royal  geographical 
society.  After  the  death  of  IJvingstone,  Mr. 
Stanley  was  commissioned  by  the  proprietors 
of  the  "New  York  Herald"  and  the  London 
"Telegraph"  to  explore  the  lake  region  of 
equatorial  Africa.  As  reported  in  his  letters 
to  those  journals,  he  left  the  coast  in  Novem- 
ber, 1874,  at  the  head  of  800  men,  diverged 
from  the  usual  road  at  Upwapwo,  reached  the 
western  frontier  of  Ugongo  on  Deo,  81,  struck 
direct  across  an  almost  level  plain,  and  at  Tchi- 
wyu,  in  the  Urimi  country,  about  tbe  latitude 
of  UJiji,  he  found  the  waters  flowing  north- 
ward. Thence  he  followed  tbe  course  of  the 
river  Bhemeeyn  for  860  m.,  and  reached  Eage- 
kyi,  on  the  Victoria  N'yanza  lake,  Feb.  27, 
1875,  having  lost  194  men  by  death  and  deser- 
tion. He  launched  a  boat  conveyed  in  pieces 
from  tbe  coast,  and  circumnavigated  the  lake, 
OBsiHted  by  30  canoes  lent  him  by  Mtesa,  king 
of  Uganda.  His  circumnavigation  covered 
about  1,000  m. ;  he  minutely  explored  the 
inlets,  and  found  that  the  opinion  of  Burton 
and  Livingstone,  based  on  native  reports,  that 
N'yanxa  is  a  collection  of  lagoons,  is  wrong, 
and  that  Speke  and  Grant  were  right  in  de- 
olaring  It  to  be  one  large  lake,  containing  many 
islands.  On  April  17  he  started  to  complete 
his  exploration  of  the  W.  aids  of  the  Victoria 
N'yania.  He  proposed  next  to  cross  the  inter- 
vening conntry  ana  explore  the  Albert  N'yanza. 
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STANLET,  Hmhu,  an  English  author,  born  In 
HertfordsMre  in  1S26,  died  in  Loudon,  April 
18, 1678.  He  was  educated  at  Cambridge,  and 
resided  for  severd  j^ears  in  the  Middle  Tem- 
ple, He  published  "Poems  and  Translations" 
(164fl};  "HiBtory  of  Philosophj,  oonttuaing 
the  Lives,  Opinions,  Actions,  and  Disoourses 
of  the  PhilosopberH  of  everj*  &«ct"  (3  vols. 
fol.,  1666~'B2 ;  Latin  translation  bj  Olaarins, 
Leiprio,  ITll);  and  an  edition  of  .^scbylns 
with  a  commeatary  and  a  Latin  varsion  (1668; 
new  ed,  by  Dr.  Bntler,  4  vols.  4to,  Oambridge, 
180B).  In  1814-'I5  appeared  an  edition  of 
his  poems  with  a  biographical  memoir  by  Sir 
Egerton  Br7dgea. 

StANBTKlO,  B  8.  connty  of  Qnebeo,  Canada, 
bordering  on  Vermont;  area,  407  sq.  m. ;  pop. 
in  1871,  18,188,  of  whom  6,768  were  of  Eng- 
lish, 8,3ia  of  French,  3,689  of  Irish,  1,018  of 
BoDtoh,  and  408  of  German  origin  or  descent. 
It  ooDtains  Lake  llassawippi  and  a  part  of 
Lake  Mempbremagog,  and  is  traversed  by  the 
Stanstead,  SheSord,  and  Chambly,  the  Massa- 
wippi  Valley,  and  the  Grand  Tnmk  railwaye. 
Capital,  Stanstead. 

BTUrrOH.  t  A  N.  E.  county  of  TTebraska, 
intersected  by  Elkhorn  river ;  area,  483  sq.  m. ; 
pop.  in  1870,  888;  in  1875,  1,167.  The  surface 
consists  chie&y  of  rolling  prairies.  The  chief 
productions  in  1870  were  16,640  bushels  of 
wheat,  0,266  of  Indian  corn,  6,648  of  oats, 
8,630  of  potatoes,  8,64S  lbs.  of  butter,  and 
943  tons  of  hay;  valoe  of  live  atook,  137,621, 
Capital,  Stanton.  IL  An  unorganized  B.  W. 
oonaty  of  Kansas,  bordering  on  Colorado ; 
area,  730  sq.  m.  It  is  drained  by  tributariea 
of  the  Arkansas  river.    The  snrfaoe  is  rolling. 

StiinOlf,  Giwla  ■cBMliffi,  an  American  states- 
man,  bom  in  Steubenville,  Ohio,  Dec.  19, 1814, 
died  in  Waahington,  D.  0.,  Dec.  24,  1869.  He 
was  a  student  in  Kenyon  college  from  1881 
to  1883,  was  admitted  to  the  bar  in  1886,  be- 
gan practice  in  Cadiz,  Harrison  co.,  Ohio,  and 
soon  afterward  was  elected  prosecuting  attor- 
ney for  the  connty.  After  aoqmring  a  Urge 
cironit  praotioe  he  removed  to  Steubeaville. 
From  1843  to  1846  he  waa  reporter  of  the  de- 
cisions of  the  supreme  court  of  the  state,  and 
prepared  vols,  li.,  lii.,  and  liii.  of  the  Ohio 
reports.  In  1846  he  suooessfolly  defended 
Caleb  J.  McNnity,  clerk  of  the  house  of  repre- 
sentatives, tried  in  the  criminal  court  of  Wash- 
ington for  embezzlement.  In  1847  he  removed 
to  Pittsbnrgh,  Pa.,  but  for  nine  years  after- 
ward retained  also  an  office  in  Stenbenville. 
His  first  appearance  before  the  supreme  court 
of  the  United  States  was  as  counsel  for  Penn- 
sylvania in  the  case  of  the  state  agunst  the 
Wheeling  and  Belmont  bridge  company,  and 
thereafter  his  practice  in  that  court  increased 
so  much  that  in  1866  he  removed  to  Washing- 
ton. In  1863  he  went  to  California  as  counsel 
for  the  government  in  certain  land  cases,  and 
his  services  were  specialty  important  in  the 
examination  of  Spanish  and  Mexican  archives 
in  their  bearing  upon  tiUes.    He  was  also  en- 
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gaged  in  several  leading  p^nt  cases.    In  1869 

he  was  one  of  the  counsel  for  Daniel  E.  Sieklea, 
tried  for  the  murder  of  Philip  Barton  Key. 
In  December,  1660,  be  was  nominated  attorney 
general  of  the  United  Btates,  and  served  to  the 
close  of  President  Buchanan's  administration, 
when  he  resumed  the  practice  of  liia  profession. 
In  tTanaaiy,  1863,  he  was  appointed  secretary 
of  war.  His  labors  in  this  department  were 
indefatigable,  and  many  of  the  moat  important 
and  auccesefnl  movements  of  the  war  were 
originated  by  him.  He  continued  as  secretary 
after  the  succession  of  Andrew  Johosgn ;  but 
his  support  of  congressional  measures  which 
were  vetoed  and  repassed,  and  his  opposition  to 
Johnson's  plan  of  reoonstmction,  led  the  presi- 
dent (from  whom  the  power  of  remov^  bad 
been  taken  by  the  tenure  of  office  act),  on  Aug. 
6, 1867,  to  request  his  resignation.  He  refnsed 
to  resign,  but  on  Ai^.  13  he  gave  way  under 
protest  to  Gen.  Grant  as  secretary  ad  interim. 
On  Jan.  18,  186B,  the  senate  reinstated  him. 
On  Feb.  31  the  president  appointed  Gen.  Lo- 
renzo Thomas  secretary  of  war  ad  intortm,  and 
Ur.  Stanton  refusing  to  vacate,  the  impeaofa- 
ment  of  the  president  followed.  (Bee  Johs- 
BON',  AsDBEW.)  Upon  the  president's  acqnittol. 
Hay  36,  Mr.  Stanton  resigned.  The  senate  in 
confirming  his  aucoeaaor  adopted  a  resolution 
that  Mr.  Stanton  was  not  legally  removed,  bat 
relinquished  his  office ;  and  snbsequentiy  con- 
gress passed  a  vote  of  thanks  to  him  for  the 
great  ability,  purity,  and  fidelity  with  whicli 
he  had  discharged  his  duties.  Althoi^h  hia 
health  was  much  shattered  by  his  arduons 
labors  in  the  war  department,  his  drcnm- 
stances  compelled  him  to  resume  the  practice 
of  the  law,  and  he  argued  several  important 
cases.  On  Deo.  SO,  1869,  he  was  nominated 
by  President  Grant  as  an  aaeociate  jnstice  of 
the  supreme  court  of  the  United  States,  and 
wasimmediately  confirmed  by  the  senate;  bat 
he  died  after  a  brief  illness  from  dropsy,  be- 
fore  hia  commiaaion  waa  made  out. 

fTAE  (Gr.  dtmfp,  impov),  a  luminous  body 
beyond  the  solar  system,  not  nebnlons.  The 
stndy  of  the  stars  inclndes  two  chief  divisions; 
1,  the  determination  of  the  exact  position  and 
changes  of  position  of  individual  stara ;  3,  the 
inquiry  into  the  laws  according  to  which  the 
stars  are  distributed  throughout  apace,  or  rath- 
er throughout  that  portion  of  space  within 
which,  by  means  of  the  telescope,  astronomers 
are  able  to  carry  on  their  researches.  In  the  in- 
fancy of  astronomy  the  stars  were  divided  into 
constellations,  chiefiy  for  the  sake  of  conve- 
nient reference,  though  partly  also,  as  we  leam 
from  Aratus,  Manilius,  and  others,  becanse  of 
fanciful  ideas  connected  with  mythological 
and  astrological  superstitions.  Unfortunately, 
this  rough  and  imperfect  method  of  distriba- 
ting  the  star  groups  has  continued  to  onr  own 
time,  but  with  a  modification  of  the  method 
of  indicating  particular  stars.  Originally  the 
brighter  stars  received  different  names;  but 
Bayer  introduced  the  plan  of  astigning  to  the 
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■Un  at  each  oonatelUtion,  in  Ute  order  of  tlieir 
brigbtDsss,  the  letters  of  the  Greek  alpha- 
bet. Since  bis  Aaj  catalogaera  of  Btan  have 
iDtrodnced  seTenl  Dew  methods,  more  or  less 
inoongraoDB.  For  inatance,  Flamsteed  nam- 
})eteA  tbe  stars  in  each  constellation  according 
to  their  right  •BOCmBlon  in  his  time;  Piazzi 
nombered  stara  in  hoara  of  right  ascension, 
tbe  first  in  each  hour  being  called  1,  the  next 
3,  and  so  on ;  W.  Strave  nombered  all  tbe  stars 
he  dealt  with  (in  forming  a  catalogue  of  doable 
■tan),  from  Oh.  Om.  Oe.  onward,  till  tbe  com- 
plete oircoit  of  tbe  sjihere  had  been  made  in 
right  ascension;  variable  stars  have  received 
the  letters  R,  S,  T,  &o.,  for  each  constellation, 
in  order  of  disooverj,  the  letters  A,  B,  0,  &«., 
from  the  other  eod  of  tbe  alphabet,  having 
been  alreadj  employed  in  continnatioD  of  Baj- 
er's  system  ;  and  still  other  methods  have 
been  introduced,  to  the  confnsion  of  learners. 
Moreover,  tbe  regions  occupied  by  tbe  differ- 
ent consteUations  have  not  been  definitely  as- 
signed; some  astronomers  include  the  new 
constellationB  added  by  Bode  and  others,  while 
many  on);  allow  the  oonstellatioDB  of  Ptolemy, 
Hevelias,  and  Qalley  (in  the  sonthem  hemi- 
sphere) to  appear'in  the  maps,  omitting  gen- 
erally tbe  constellations  Antinons,  Oerberns, 
■  and  8cutnm  Sobieakii  from  Hovelins'a  list,  and 
Bobur  Carolinnm  from  Ealley's.  Similar  con- 
tumon  ezistfl  as  respects  tbe  method  of  indi- 
oating  the  brightnesB  of  stars.  Astronomers 
agree  in  dividing  tbe  stars  viuble  to  tbe  naked 
eye  into  six  orders  of  brightness  called  msgni- 
todea,  from  the  first  magnitude  or  brightness 
to  tbe  sixth,  the  faintest  which  ordinary  eye- 
aig^t  can  perceive  In  dark  and  clear  nighta 
without  telescopic  aid;  bot  for  tbe  fainter 
or  teleecopic  stara  fonr  different  methods  of 
daseifioatjon  have  been  employed  by  Sir  J. 
Herscbel  and  Admiral  Smyth  in  England,  and 
by  W.  Strove  and  Argelander  on  the  continent. 
tlie  relation  between  the  magnitades  of  these 
different  systems  is  indicated  in  the  following ; 


It  will  be  peroeived  that  while  the  systems  of 
Sir  J.  Herscbel  and  Smyth  are  nearly  enough 
alike  to  be  practically  interohangeable,  liie 
systems  of  Stmve  and  Argelander  are  nnlike 
for  tbe  fainter  orders,  and  both  differ  markedly 
from  the  English  system  of  indioatiog  mag- 
nitudes. Unfortonately  no  system  baa  been 
ad(^>ted  uniformly  by  astronomers,  or  even  by 
the  astronomers  of  any  given  nation.     Per- 


haps Ai^elander's  is  on  the  whole  the  best 

Eerschel'fl  and  Smyth's  systems  err  in  re- 
quiring that  nicer  distinctions  should  be  drawn 
among  very  faint  stars  than  ordinary  observera 
can  be  expected  to  rectq^ze.  Struve's  sys- 
tem appears  to  err  in  the  opposite  direction, 
by  allowing  too  many  stare  to  be  included  in 
the  different  orders  of  very  faint  stars. — Tbe 
word  "  magnitude  "  as  used  in  connection  with 
stars  refers  only  to  apparent  brightness;  for 
tbe  true  magnitudes  or  volumes  of  stara  are 
unknown.  To  determine  a  star's  real  magni- 
tude, its  distance  must  be  determined  and  also 
its  apparent  diaraeter.  Bnt  it  ia  only  in  a  few 
instances  tbat  tbe  annual  parallax  of  a  star 
has  been  determined  j  and  not  a  single  star, 
however  highly  magnified,  shows  a  true  disk. 
Hence  it  ia  impossible  to  determine  the  volume 
of  any  star.  In  ttie  few  oases  where  the  dis- 
tance has  been  determined,  it  becomes  poasible 
to  infer  from  the  star's  apparent  bnghtneas 
the  t«tal  quantity  of  light  emitted  by  it;  and 
if  we  assume  that  equal  portions  of  the  star's 
surface  and  of  our  sun'a  emit  equal  amonnts 
of  light,  we  can  compare  the  surface  of  such  a 
star  with  our  sun's  surface,  and  so  deduce  Its 
diaraeter  and  volume ;  bnt  tbe  BHsumption  is 
not  by  any  means  safe.  Verf  few  stars  have 
a  measurable  annuel  parallax.  The  following 
table  includes  all  hitherto  dealt  with : 
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Of  the  above  measures,  we  owe  the  earliest, 
that  of  61  Oygni,  to  Beesel ;  but  it  will  be  per- 
ceived that  later  measuree  differ  appreciably 
from  bis.  Henderson  gave  the  earliest  mea- 
sures of  a  Oentauri  and  Sirius,  the  corrected  es- 
timate for  Siriua  having  been  obtained  by  Mr. 
Cleveland  Abbe,  formerly  of  the  observatory 
of  Pulkova,  now  of  Washington ;  most  of  the 
remaining  meaaures  are  due  to  tbe  labors  of 
Krllger  and  Peters.  When  we  observe  that 
only  a  Oentanri  has  ^ven  oonmstent  results, 
we  may  well  doubt  whether  as  yet  astrono- 
mers possess  instruments  competent  U)  mea- 
sure sm^  parts  of  a  second  of  arc.  The  dis- 
tance of  this  star  corresponds  to  tbe  space 
traversed  by  light  in  about  BJ  yeara,  the  dis- 
tances of  the  other  stars  being  greater  accord- 
ing aa  the  parallax  is  leu ;  so  tiiat,  for  instance, 
if  the  parallax  of  Capella  in  the  above  list  were 
strictly  eiact,  Capella  would  be  19i  times  fur- 
ther away  than  a  Centanri,  and  light  would 
not  reach  ua  from  it  in  lees  than  68i  years.  It 
would  be  a  fur  inference  that  the  light  of 
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many  telescopic  atara  reaches  as  now  onJj  af- 
ter Uie  l&pse  of  manjr  thoasanda  of  years.  Tu 
apply  to  a  Oeatanri  the  method  for  inferring 
a  star's  Tolume,  indicated  above,  we  proceed 
aa  foUowB :  The  star's  distance  exceeds  the 
sdd's  380,000  times,  so  that  the  sou  removed 
to  that  star's  distance  would  shine  with  only 
tt.ttt.Vttt.tii  a  P*^'  °'  1"*  observed  lustre.  But 
it  haa  been  foand  by  ZoUner  that  a  Oentanri 
shines  with  abont  Ti.Tm.ViT.vTg  part  of  the 
snn's  brightness.  Hence  the  stw  emits  three 
times  as  mnch  light  as  tbe  sun,  or  (if  onr  as- 
samptioD  as  to  eqaol  intrinsio  snrfsce  bright- 
ness be  correct)  a  Oentatiri  has  a  sorfooe  three 
times,  ft  diameter  •JA  times,  and  a  Tolnme  8^8 
times  (j.  e.,  more  than  five  times)  greater  than 
the  sun's.  If  we  dealt  with  Sirina  in  like  man- 
ner, we  abonld  deduce  a  volume  exceeding  the 
sun's  about  2,700  times  (taking  the  mean  of 
the  values  above  ^ven  for  hia  annual  paral- 
lax). But  there  is  reason  to  believe  that  tbe 
real  volmne  of  Sirina,  though  far  eioeeding  the 
sun's,  is  much  less  than  that  we  have  thus 
deduced;  whence  it  is  to  be  inferred  that  the 
larger  stars  shine  with  a  greater  intrinsic  lus- 
tre than  oar  sun,  or  in  other  words  that  a 
square  mile  of  the  surface  of  a  large  star  like 
Suius  gives  out  much  more  light  than  a  square 
mile  of  the  snn's  surface.  It  is  not  improba- 
ble that  we  may  find  hereafter  in  such  consid- 
erations the  means  of  distinguishing  between 
the  various  orders  of  real  star  magnitudes,  since 
stars  of  different  intrinsic  brightness  might  bo 
expected  to  give  different  results  under  spec- 
troBoopio  analysis.  We  have  shown  under 
SpsoTBDif  AwiLTBis  that  Bach  differences  un- 
questionably exist  in  stellar  spectra ;  bat  as 
yet  it  has  not  been  fonnd  posnble  to  associate 
them  aatisfactorily  with  differences  in  the  sizes 
of  stars.  In  fact,  when  we  observe  that  Oa- 
pella,  thongh  a  star  not  only  of  the  leading 
order  of  apparent  magnitude,  but  also,  judging 
from  its  minute  annual  parallai,  one  of  the 
largest  in  real  volume,  yet  belongs  to  the  sec- 
ond apectrsl  claaa,  that  is,  the  class  of  stars  re- 
sembling onr  sun,  we  can  scarcely  place  mnch 
reliance  on  this  method  of  discriminating  large 
from  small  stars. — Closely  connected  with  the 
question  of  the  various  orders  of  stars  is  the 
oiroumstonce  that  many  stars 


viewed.  Antarea,  Betelgeuse,  and  Aldebaran 
are  ruddy ;  Aroturus,  PoUui,  and  Prooyon  yel- 
low; Vega  and  Altair  bluish;  Capella,  Birios, 
Oanopus,  and  many  others,  brilliantly  white. 
Bat  aroong  telescopic  stars  more  marked  in- 
stances  of  color  occur,  some  etara  being  blood- 
red,  garnet-colored,  rich  orange,  golden  yel- 
low, and  BO  on.  It  is  noteworthy  that  few 
single  stars  show  saoh  colors  as  hlue,  green, 
violet,  or  indigo ;  bat  among  double  and  mul- 
tiple star  systems  not  only  ore  these  colors 
recognized,  but  such  colors  as  lilac,  olive,  gray, 
rotset,  and  so  on.  A  beautiful  feature  in  many 
double  stars  remeina  to  be  noticed :  it  is  often 


fonnd  that  the  components  exhibit  complemen- 
tary colors.  Tliis  is  oftener  seen  among  un- 
equal doubles ;  ukd  then  the  larger  component 
shows  a  color  from  the  red  end  of  the  qiec- 
tmm,  as  red,  orange,  or  yellow,  whUe  the 
smaller  shows  the  corresponding  color  from 
the  blue  end,  as  green,  blue,  or  purple.  The 
colors  are  real,  not  merely  the  effect  of  con- 
trast, for  when  tlie  larger  star  is  concealed  tlie 
color  of  the  smaller  remains  (in  moat  cases) 
unchanged.  Spectrum  analysis  shows  that  the 
colors  of  many  double  stars  are  due  to  abson>- 
tive  vapors  catting  ofi  certain  portions  of  the 
light. — The  existence  of  double  and  mnltiple 
star  systems  is  itself  remarkable,  and  the  the- 
ory of  a  real  physical  connection  between  the 
members  of  such  systems  was  long  opposed 
because  of  the  strangeneea  of  a  conception 
which  in  our  own  day  has  become  familur  to 
us.  Of  course,  many  stars  apparently  donble 
ore  in  reality  far  apart,  and  merely  brought 
into  accidental  association  because  both  lie 
nearly  on  the  same  visual  line.  Bnt  not  only 
is  the  nnmber  of  such  pairs  far  greater  than  it 
should  be  to  be  thus  explained,  but  also  many 
pairs  have  been  watched  during  long  periods, 
and  it  has  been  found  that  the  components  are 
circling  aronnd  each  other,  or  rather  around 
their  common  centre  of  gravity.  Among  the 
most  remarkable  instances  of  this  kind  ore  the 
donltle  star  70  Ophincht,  which  completes  a 
revolution  in  about  30  years ;  the  stars  of  the 
ptur  f  TJrste  Majoris,  which  complete  the  cir- 
cuit around  their  common  centre  of  gravity  in 
about  60  years;  Castor,  t  Virginia,  f  Bodtis, 
( Cancri,  and  other  doubles,  which  exhibit 
equally  noteworthy  motions.  Uany  cotalognea 
of  double  stars  have  been  formed  by  astrono- 
mers since  Sir  W.  Herschel  first  pud  special 
attention  to  tbe  work.  Be  obs^r^  2,400; 
W.  Struve  of  Dorpat  observed  8,068;  Dem- 
bowski,  Secchi,  Webb,  and  others  in  Eorope 
have  observed  many  double  stars,  oarefully 
measuring  the  distance  between  the  compo- 
nents, the  angle  of  position,  color,  and  ao  on, 
thus  forming  a  fona  of  materials  from  whicb 
future  astronomers  can  determine  what  changes 
ore  taking  place  in  these  interesting  systems. 
Among  such  catalogues,  those  recently  formed 
by  Mr.  Burnbam  of  Ohicago  will  hold  a  dis- 
tinguished place  becanse  of  the  "difficulty"  of 
the  double  stars  he  has  observed,  arising  chief- 
ly from  the  nearness  of  the  components,  or 
front  the  smallness  of  one  or  boui.  It  is  re- 
markable that  though  every  region  of  theheav* 
ens  contains  doable  stars,  they  are  more  abun- 
dant by  far  in  some  regions  than  in  others; 
while  again  some  regions  of  the  heavens  con- 
tain double  stars  of  particular  orders  only  or 
chiefly.  This  leads  ns  to  notice  the  circum- 
stance that  aggregations  of  stars  of  greater  and 
greater  extent  are  recognized  as  we  extend  oar 
survey  of  the  heavens.  Of  all  snch  oggrefm- 
tions  the  most  complex  is  the  galaxy  or  milky 
way  (see  Oalait},  in  which  millions  of  stars 
shine  with  lostre  so  blended  and  softened  by 
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to  present  a  milkr  lomiuoeit?. — 
Xmbj  stars  are  Tvuble  in  brillianoj.  These 
nuf  be  divided  into  periodio  Tsriabies,  irreg- 
ular Tariables,  and  t^porar;  stars.  Periodio 
Tviable  stars  are  those  which  ondergo  in- 
crease and  dimiaation  of  light  at  r^vlar  in- 
terval. Thos  the  star  Mira  or  o  Ceti  Taries 
in  lustre,  in  a  period  of  831^  da^s,  from  the 
second  magnitnde  to  a  faintness  HDch  that  the 
■tar  can  onljr  be  seen  with  a  powerful  tele- 
scope,  and  thence  to  the  second  magnitude 
again.  It  shines  for  about  a  fortnight  as  a 
star  of  the  second  magnitnde,  and  then  re- 
muns  inviaible  for  five  mouths,  the  decrease 
of  lustre  ocoapjing  about  three  months,  the 
increase  aboat  seven  weeks.  "  Such,"  safs 
Sir  J.  Heraahel,  "  is  the  general  course  of  its 
phases.  It  does  not  always,  however,  return 
to  the  same  d^rae  of  brightness,  nor  inorease 
and  diminish  b/  the  same  gradations;  nei- 
ther are  the  sncceaaive  intervals  of  ita  maxi- 
ma equal.  From  recent  observations  and  in- 
quiries into  its  history  bj  Argolander,  the 
mean  period  would  appear  to  be  subject  to  a 
eyelical  fluctuation,  embracing  88  snob  peri- 
ods, and  having  the  efFect  of  gradually  length- 
ening and  shortening  altem^ely  those  inter- 
TaJs  to  the  extent  of  SB  days  one  way  and  the 
other.  The  irregnlarities  in  the  degree  of 
brightness  attuned  at  the  maximum  are  prob- 
ably also  periodical"  These  irregularities  are 
considerable.  Thus  between  October,  1672, 
and  December,  1676,  Mira  was  never  visible 
to  the  naked  eye,  while  on  Oct  S,  18S9,  it 
was  half  a  magnitnde  above  its  usnal  bright- 
ness, ontshining  a  Oeti  and  B  Aurign,  which 
usually  are  brighter  than  Hira  at  its  maxi- 
mum. It  suggests  a  probable  explanation  of 
these  changes  of  brightness,  that  when  the 
star  is  near  its  minimum  its  color  changes 
from  white  to  a  full  red,  which,  from  what 
we  know  of  the  spectra  of  colored  stars  (see 
Sfxotbuii  Ak^ltsib),  seems  to  indicato  Uiat 
the  loss  of  brightness  is  due  to  the  forma- 
tion of  many  spots  over  the  snrface  of  this 
distant  sun.  Algol  (or  the  Demon)  is  anoth- 
er remarkable  variable,  passing  however  much 
more  rapidly  through  all  its  changes.  It  is 
ordinarily  a  second  magnitude  star,  but  during 
sbont  seven  hours  in  each  period  of  69  hours 
its  lustre  first  diminishes  until  the  star  is  re- 
duced to  the  fourth  magnitude,  and  after  it 
has  remained  20  minutes  at  its  minimum,  its 
lustre  is  gradually  restored.  Thns  Algol  re- 
mains a  second  msgnitude  star  for  about  03 
houiB  in  each  period  of  6S  honrs.  These 
dunges  seem  to  correspond  to  whst  might  be 
expected  if  a  large  opaque  orb  is  circling 
sroimd  this  distant  snn  in  aperiodof  69  honrs, 
transiling  its  disk  at  regnlar  intervals.  The 
star  fi  Lyne  has  a  full  period  of  I2d.  22h.,  di- 
vided into  two  periods  of  6d.  llh.,  in  each  of 
wbicb  the  star  nas  a  maximum  brightness  of 
sbont  the  8f  magnitode,  bat  in  one  period  the 
minhnom  is  abont  the  H  magnitude,  while  in 
the  other  it  ia  abont  the  4i  magnitnae.    This 
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peonliaiity  points  to  an  opaque  orb  with  a  sat- 
ellite, the  aatellite  being  occulted  by  the  pri- 
mary in  the  alternate  truudts,  and  therefore 
the  t«tal  loss  of  light  less.  The  star  d  Gephei 
varies  in  a  period  of  6d.  8h.  48m.  from  the 
fifth  to  the  8'5  magnitude,  taking  Id.  ]4h.  in 
paasing  from  minimnm  to  maximum  of  bright- 
ness, while  it  occupies  8d.  19h.  in  passing 
from  maximum  to  minimum.  Two  or  three 
hundred  variable  stars  are  already  known. 
Among  irregular  variables  the  most  remarka- 
ble is  the  star  17  Ai^fis.  In  1677  Halley  cata- 
logued it  as  of  the  fourth  magnitnde ;  in  17G1 
Lu»ille  estimated  it  as  of  the  second.  Be- 
tween 1811  andlSlB  the  star  was  of  the  fourth 
magnitude,  and  from  18SS  to  1626  of  the  sec- 
ond ;  on  Feb.  1,  1827,  it  had  incraaaed  to  the 
first  magnitude;  it  fell  again  to  the  second 
magnitnde,  and  remained  so  till  1887 ;  in  18S8 
it  inoreasedin  brightness,  till  it  nearly  equalled 
a  Centauri ;  and  it  diminished  again  till  1B48, 
when,  however,  it  was  still  of  the  first  magni- 
tnde. In  April,  1848,  it  rapidly  increased  "nntil 
it  nearly  equalled  Sirias  in  splendor."  At  pres- 
ent it  is  barely  visible  to  the  naked  eye,  and 
though  it  has  lately  been  slightly  increasing  in 
brightness,  it  is  still  only  of  the  sixth  magni- 
tude. The  star  a  Oriouis  is  another  remarka- 
bly irregular  variable,  but  amid  all  its  changes 
it  never  descends  below  the  first  magnitnde. 
— Temporary  stars  include  the  so-called  new 
stars,  as  well  as  those  which  were  formerly 
recorded  in  the  catalogues  of  astronomers,  but 
can  no  longer  be  seen,  or  have  at  least  so 
changed  in  brightness  as  not  to  be  recogniEed. 
The  most  remarkable  instance  of  a  new  star  is 
that  which  appeared  in  1672  and  was  observed 
by  Tyoho  Brane.  "  It  suddenly  shone  forth  in 
tbe  constellation  Cassiopeia  with  a  splendor 
exceeding  that  of  stars  of  the  first  magnitnde,  or 
even  Jupiter  and  Venus  at  their  brightest,  and 
could  be  seen  with  the  naked  eye  on  the  me- 
ridian in  fnl!  day.  Its  brilliancy  gradually  di- 
minished from  the  time  of  its  first  appearance, 
and  at  the  end  of  16  months  it  entirely  disap- 
peared, and  has  never  been  seen  since.  Du- 
ring the  whole  time  of  its  apparition,  its  place 
in  the  heavens  remained  nnaltered,  and  it  bad 
no  annual  parallax ;  so  that  its  distance  was 
of  the  same  order  as  that  of  the  fixed  stars. 
Its  color,  however,  underwent  considerable 
variations.  Tycho  described  it  as  having  been 
at  first  of  a  bright  white ;  afterward  of  a  red- 
dish jeDow,  like  Mare  or  Aldebaran;  and 
lastly  of  a  leaden  white,  like  Saturn."  A 
somewhat  similar  instance  occurred  in  1604, 
when  a  first  magnitude  star  suddenly  appeared 
in  the  right  foot  of  Opbiuchns.  It  presented 
appearances  resembling  those  shown  by  the 
former,  and  disappeared  after  a  few  months. 
In  1866  a  stsr  appeared  in  the  Northern  Crown, 
the  observationa  of  which  threw  great  light  on 
the  subject  of  so-called  new  stars.  In  the  first 
plaoe,  it  was  found  that  where  this  new  star 
appeared  there  had  been  a  tenth  magnitnde 
star ;  the  new  star  then  was  in  reality  a  star 
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Ions  kDown  'which  had  snddenlj  acquired  new 
briUianoj.  When  first  observed  by  astroao- 
mera  with  this  abnormal  lustre  it  wai  shinine 
as  a  atar  of  the  second  magnitade.  Eiaminea 
hy  Hugging  and  Millar  with  the  Hpeotroacopa, 
ita  light  revealed  a  Btartling  state  of  things  ia 
those  remote  depths  of  space.  The  nsnal  stel- 
lar speotrum,  rainbow-tinted  and  crossed  hj 
dark  lines,  was  seen  to  b«  oroBoed  also  by  four 
exeeedingljr  bright  lines,  the  speotmm  of  glow- 
ing hydrogen.  Either  the  star  was  actually 
"in  flames"  at  the  time,  that  is,  aorrounded 
by  burning  hydrogen,  or  else  some  canse  had 
raised  the  nydrogen  aronnd  the  star  to  a  state 
of  intense  heat,  but  without  aotoal  oombostion. 
The  greater  part  of  the  star's  light  manifestJy 
came  from  this  glowing  hydrogen,  thoogh  it 
oaa  scarcely  be  donbtea  that  the  rest  of  the 
speotram  was  brighter  than  before  the  ont- 
bDrst,  the  material  of  the  star  being  raised  to 
an  intense  heat.  The  maiimiuD  brightness  of 
the  star  exceeded  that  of  a  tenth  magnitude 
atar  nearly  800  times.  After  shining  for  a  short 
time  as  a  second  magnitade  ater,  T  Ooronrn  (as 
the  star  was  called  thenoeforth)  diminished 
rapidly  in  lastre,  and  it  ia  now  between  the 
ninth  and  tenth  magnitudes. — The  stars  are 
not  alisolutely  at  rest,  though  many  years  pass 
before  the  motion  of  any  star  oan  be  detected. 
Halley,  comparing  the  observed  places  of  Are- 
turns,  Aldebaran,  and  Sirius  with  the  places 
assigned  by  the  Alexandrian  astronomers,  fonnd 
reason  to  believe  that  these  three  stars  are  ap- 

Sroaching  the  eoliptio.  This  surmise  was  con- 
rmed  by  the  elder  Gassini,  who  observed  that 
Aroturos  had  shifted  southward  6'  in  latitude 
(rince  the  time  of  Tycho  Brahe.  Bradley  made 
observations  to  give  means  for  detecting  stellar 
motions,  and  before  long  astronomers  began 
to  recognize  many  instances  of  measnrable  mo- 
tion. In  1783  Sir  W.  Hersohel  took  up  the 
idea  that  the  stellar  motions  are  in  part  due  to 
a  proper  motion  of  the  sun  himself.  Tobias 
Mayer  had  suggested  this  idea  in  1771,  bnt 
comparing  ROmer's  observations  with  lus  own 
could  find  no  evidence  in  its  favor,  Eersohet 
was  more  successful.  From  the  motions  of 
seven  stars,  as  estimated  by  Uoskelyne,  he  de- 
daced  the  inference  that  the  aun  is  moving 
toward  a  point  in  the  constellation  Hercules  in 
right  ascension  2S7°.  From  a  more  exact  In- 
qniry,  using  Mayer's  list  of  proper  motions,  he 
was  led  to  place  the  point  toward  which  the 
sun  is  moving  (or,  as  it  is  called,  the  "apex  of 
the  solar  way  ")  near  the  star  Hercnles.  In 
ISOC,  nsing  Maakelyne's  catalogue  of  the  prop- 
er motions  of  8S  stars  (published  in  1790),  he 
set  the  apex  in  right  ascension  246'  C3'  80'' 
and  K  declination  4B°  E8'.  Bessel  in  181B 
expressed  his  agreement  with  Tobias  Mayer, 
in  regarding  the  evidence  as  insnffident  for 
determining  the  direction  of  the  snn's  motion ; 
bat  since  then  Mftdler,  Argelander,  O.  Strove, 
and  air  O.  B.  Airy  have  dealt  with  the  prol>- 
lem,  with  resnlta  confirming  the  views  ol  Sir 
W.  Herachel  in  a  very  remarkable  way,  con- 


sidering the  Imperfect  evidence  available  in 
Herscbel's  time.  Nevertheless  it  is  notewor- 
thy that,  although  the  balance  of  the  stellar 
motions  indicates  tbe  real  existence  of  a  proper 
motion  of  onr  son  toward  Hercnles,  yet  on  any 
of  the  nsuaily  accepted  theories  of  stellar  dis- 
tribntion,  tiie  stellar  motions  acoounted  for  by 
the  sun's  motion  do  not  form  nearly  ao  large 
a  proportion  of  the  observed  stellar  motions  as 
they  should  do.  The  present  writer  has  afaown 
by  a  simple  geometrical  method  that  they 
shoald  constitate  one  half  of  the  total;  <^ 
rather,  that  tbe  sum  of  the  squares  of  the  ob- 
served displacements  ahonld  be  reduced  one 
half  on  making  the  proper  correction  for  the 
effects  due  to  the  son's  motion.  The  real  re- 
duction, instead  of  being  one  half,  is  between 
jh  W<1  !*■.  This  does  not  throw  sny  donbt  on 
the  fact  of  the  sun's  motion,  bnt  it  renders 
altogether  untenable  the  commonly  accepted 
theories  as  to  stellar  distribution. — The  mo- 
tions hitherto  mentioned  are  apparent  motions 
of  the  stars  on  the  celestial  sphere.  Motions 
of  recession  or  of  approach  would  of  oonrae 
not  be  indicated  in  this  way;  nor  would  they 
produce  any  appreciable  change  in  a  star's 
brightness.  Thia  is  easily  perceived  when  we 
consider  that  motdons  of  recession  or  of  ap- 
proach wonld  be  of  the  same  average  order  as 
thwart  motions.  What  thwart  motions  may 
be  in  actnal  amount  we  do  not  know,  bat  we 
do  know  what  proportion  they  bear  to  the 
distances  of  the  stars  they  respectively  apper- 
tain to.  Thus  if  a  star  were  oisplaced  10  in 
a  year  (and  no  star  has  yet  been  observed  to 
have  so  large  a  proper  motion),  the  actnal  dis- 
tance traversed  in  one  year  wonld  be  to  the 
star's  distance  as  sm.  10"  to  1,  or  as  20,626  to 
1.  A  corresponding  motion  of  recession  or 
approach  would  therefore  diminish  ot  increase 
B  star's  brightness  in  one  year  by  tsJt*  P*^ 
and  tlie  brightness  wonld  be  diminished  or  in- 
creased only  by  yfro  P"rt  in  103  years.  Such  K 
change  wonld  he  quite  inappreciable  even  if 
the  observation  of  irregular  variations  of  stel- 
lar brightness  did  not  prevent  us  from  placing 
any  relianoe  on  apparent  changes  of  brightneas 
as  indications  of  distance.  It  might  then  ap- 
pear hopeless  to  attempt  to  determine  whether 
tbe  stars  have  motions  of  recession  or  ap- 
proach ;  but  spectrosoopic  analysis  affords  a 
means  of  dealing  with  this  problem  which  haa 
been  snocessfuUy  applied  hy  Hnggins  and  Yo- 
gei,  and  may  hereafter  bo  widely  extended. 
If  a  star  is  changing  ita  distanoe  from  na,  light 
waves  of  any  given  order  proceeding  from  the 
star  must  reach  tbe  observer  with  their  length 
increased  if  the  star  is  receding,  and  deoressed 
if  the  star  is  approacliing.  On  comparing, 
then,  any  known  line  in  a  stellar  speotmm 
with  the  corresponding  line  in  tbe  spectrum  of 
the  terrestrial  element,  any  shift  of  the  line 
which  oan  be  detected  will  indicate  recession 
if  toward  the  red  end  of  the  spectrum,  and 
approach  if  toward  the  Indigo  end.  Applying 
this  method,  Eug^na  has  recognized  motions 
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of  reoMtdon  and  approach  raoging  from  10  m. 
to  nearly  SO  m.  a  aecoiid. — Some  of  tiie  itan 
have  proper  inotioaB  in  the  same  direction  and 
at  the  aame  apparent  rate.  Midler,  noticing 
thia  peculiarit;  in  the  constellatioa  TaoniB, 
waa  led  to  anrmise  that  the  centre  round  which 
all  the  stars  are  moving  lies  in  that  constella- 
tioD,  and  ho  aisigned  Alcyone,  the  principal 
star  of  the  Pleiades,  aa  the  centre  in  qaestion. 
Bejond  tho  observed  commnnitj  of  motion  in 
Taoroa  there  was  not  any  direct  evidence  for 
this  theory ;  and  this  observed  phenomenon 
waa  held  by  aatronomera  to  afford  biit  weait 
evidence  for  a  theory  of  importance.  Yet  Mfid- 
ler'a  views  were  described  in  every  text  book 
of  astronomy,  in  terms  which  would  have  been 
scaroeiy  justified  if  there  had  been  on  over- 
whelming mass  of  evidence  in  their  favor,  and 
if  astronomers  had  been  practically  aDonimons 
in  sooepting  them.  In  point  of  fact,  even  the 
one  piece  of  direct  evidence  which  seemed  to 
support  Uidler's  theory  is  found  on  examina- 
tion to  have  no  weight  whatever.  It  is  true 
that  if  there  is  a  centre  aronnd  which  all  the 
atara  are  moving,  the  stars  lying  toward  that 
centre  sbonld  exhibit  a  community  of  proper 
motiona,  and  the  stars  in  Tanras  do  exhibit  the 
peculiarity ;  hot  nnfortonatel;  for  the  theory, 
the  same  feature  exists  in  other  parts  of  the 
heavens.  A  map  oonstrncted  by  the  preaeat 
writer,  showing  all  the  stellar  proper  motions 
as  yet  satisfactorily  determined,  exhibits  many 
(Dch  oases,  and  some  of  them  are  more  remark- 
able than  the  case  of  the  stars  in  Taums.  One 
■ingolar  instance  of  this  "star  drift"  is  ob- 
served in  the  constellation  Ursa  Hajor,  in 
which  the  stars  j9,  y,  S,  i,  and  C  are  all  travel- 
ling in  the  same  direction  and  at  the  aame  rate. 
As  these  are  bright  stars,  it  appeared  to  the 
writer  that  they  wonld  afford  an  instructive 
teet  of  the  theory  of  star  drift,  if  their  motions 
of  recession  or  approach  conld  be  determined. 
This  was  effected  by  Hnggins  a  year  after  the 
theory  of  star  drift  had  been  enunciated,  and 
it  waa  found  that,  as  the  theory  required,  the 
five  atars  had  a  common  motion  in  the  direc- 
tion'of  the  line  of  sight,  and  that  they  are  all 
reoeding  at  the  rate  of  abont  IT  m.  a  second 
from  the  solar  system.  The  inference  fairly 
deducible  from  this  fact,  that  these  stars  form 
a  single  system  or  family  travelling  together 
through  space,  is  interestingly  confirmed  by 
the  fact  that  all  fire  belong  to  the  same  order. 
(See  SpBcTsnii  Asaltbis.) — Althongh  many 
speonlationa  were  broached  respecting  the  con- 
stitution of  the  sidereal  heavens  from  the  ear- 
liest ages  of  astronomy,  the  first  to  enl«r  on 
the  systematic  study  of  tho  subject,  combining 
olwervation  with  theory,  was  Bir  W.  Herachel, 
ICitchel,  it  is  true,  had  theorized  carefully  and 
Bonudly,  but  his  labors  were  not  extended 
beyond  a  few  points  of  detail;  and  though 
Wright  of  DuRiam  made  some  observations 
for  the  pnrpoee  of  determining  the  atmctore 
of  tho  milky  way,  yet  the  telescope  he  used 
(oDlf  one  foot  in  (ocal  length)  waa  far  too 
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small  to  give  any  really  satisfactory  resolta. 
At  the  beginning  of  hie  labors  Sir  W.  Herachel 
took  as  the  basis  of  his  conoeptioDS  the  belief 
that  our  sus  is  a  member  of  a  system  of  suns, 
scattered  with  a  certain  general  uniformity 
throughout  a  region  of  space  having  a  defined 
figure,  possibly  determinable  if  only  a  telescope 
ooold  b«  constructed  powerful  eoough  to  reach 
the  limits  of  the  system  in  all  directions.  To 
effect  this,  he  devised  his  system  of  "  star  gau- 
^ng  by  counting."  It  is  clear  that  the  further 
the  sidereal  syetem  extends  in  any  given  direc- 
tion, the  greater  will  be  the  number  of  stars 
lying  toward  that  direction,  since  the  distribu- 
tion is  supposed  (in  a  general  sense)  uniform ; 
and  therefore,  if  the  same  telescope,  with  un- 
changed power,  were  directed  toward  every 
part  of  the  heavens  in  turn,  then  by  counting 
the  number  of  stars  brought  into  view  in  these 
different  directions  the  relative  eitenuon  of 
the  system  along  those  visual  lines  could  be 
determined — in  other  words,  tbe  shape  of  the 
star  system.  Let  it  be  noticed  that  this  plan 
of  atar  ganging  required  that  one  and  tbe  same 
telescope  should  be  applied  to  different  pana 
of  the  heavens ;  it  aasumed  a  general  uniformi- 
ty of  distribution  within  the  limits  of  the  sys- 
tem; and  it  required  that  the  telescope  should 
penetrate  to  those  limits.  Recognizing  these 
points,  we  shall  not  fall  into  the  mistake  made 
by  many  (including  Arago  and  the  French 
astronomers  generally,  Smyth,  and  others,  and 
repeated  in  ^most  all  the  text  books)  of  con- 
founding this  method  of  star  gauging  with  tho 
method  devised  by  Sir  W.  Herscbel  when  a 
long  experience  had  convinced  him  that  the 
assumptions  on  which  he  hod  based  tbe  for- 
mer method  were  onaound.  While  he  still 
supposed  these  assumptions  sound,  however, 
he  deduced  as  the  result  of  applying  his  first 
method  the  inference  that  the  sidereal  sys- 
tem is  shaped  like  a  cloven  flat  disk.  (See 
Oal&it.)  But  gradually  his  observations 
showed  him  that  special  laws  of  aggregation 
exist  within  the  star  depths.  He  saw,  first, 
that  the  milky  way  is  not  produced  by  the 
combined  lustre  of  stars  scattered  like  those 
aronnd  us,  but  extending  to  enormous  dis- 
tances. Next  he  perceived  tbat  the  stars  form- 
ing the  richer  parts  of  the  milky  way  are  not 
arrayed  along  great  ranges  in  distance,  but 
really  spread  more  riohly  within  limited  and 
roughly  globular  regions,  tn  the  same  paper 
(all  the  passages  we  quote  are  from  the  "  Phil- 
osophical Transactions")  be  wrote  as  foUowi; 
"  On  a  very  alight  examination  it  will  appear 
that  this  immense  starry  aggregation  [the  milky 
way]  is  by  no  means  uniform.  ...  By  refer- 
ring to  some  one  of  these  clustering  aggre- 
gations in  tbe  heavens,  what  will  bo  said  of 
tbem  will  be  much  better  understood  than  if 
we  were  to  treat  of  them  in  a  general  way." 
He  selects  the  great  double  clustering  aggrega- 
tions in  Cygnns,  which  form  such  oont^icuous 
star  clouds  on  clear  summer  nights.  Here,  he 
saya,  "  the  stars  are  clustering  with  a  kind  of 
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diviMOD  between  Uiem,  ao  that  we  m&j  eap- 
pose  them  to  be  cloBteriiig  toward  two  difier- 
dat  reg^onB.  By  a  oompatation  founded  on 
obBerratioDH  wnicb  osoerttun  the  number  of 
stars  in  different  fialds  of  view,  it  appears  that 
our  space  [i.  e.,  our  selected  reg^ion]  in  0;g- 
nos,  taking  an  average  breadth  of  aboat  five 
degrees  of  it,  contains  more  than  831,000 
stare;  and  admittJng  them  to  be  clnBtaring 
two  different  wajs,  we  have  160,000  stars  for 
each  clustering  coUeotion.  Now  the  above 
mentioned  milk;  appearances  deserve  the  name 
of  olnstering  oolieotione,  as  thoj  are  oertainl; 
much  brighter  abont  the  middle,  and  fainter 
near  their  undefined  borders.  .  .  .  We  may 
indeed  portly  ascribe  the  increase  both  of 
brightness  and  of  apparent  oompression  to  a 
greater  depth  of  the  spaoe  which  contains  the 
stars,  but  this  will  eqnollr  tend  to  show  their 
clnstering  condition ;  for  since  the  increase  of 
brightness  is  gradnal,  the  space  containing  the 
elusteriug  st^  must  tend  to  s  spherical  form 
if  the  gradnal  increase  of  brightness  is  to  be 
explained  by  the  situation  of  the  stars."  That 
is  to  say,  whether  we  consider  the  greater 
riohues9  in  the  centre  to  be  due  to  the  closter- 
ing  of  stars  toward  the  middle  of  these  aggre- 
gations, or  to  the  shape  of  the  groups  tbem- 
selves,  or  partly  take  both  causes  of  central 
richness  into  aoootmt,  we  are  alike  led  to  the 
oonolosion  that  the  groups  are  roughly  spherical 
in  shape.  This  ooncliision,  it  need  hardly  be 
said,  is  utterly  opposed  to  Eersohel's  old  belief 
in  a  star  system  generally  uniform  throughout 
its  whole  eitent;  tor  here,  and  in  all  similar 
oases,  we  see  rounded  clouds  of  stars  as  dis- 
tinot  from  the  stars  scattered  around  ns  as 
ronnded  clouds  in  the  sicy  are  distinct  from  a 
thin  low-lying  fog  through  which  their  shapes 
are  seen.  Accordingly,  before  long  Sir  W, 
Herscbel  saw  the  necessity  of  devising  a  new 
method  of  star  gaof^ng,  based,  not  on  the 
numerical  richnoss  of  star  fields,  hut  on  the 
telesoopio  power  necessary  to  effect  the  reso- 
Intion  of  the  milky  light  of  clustering  aggre- 
ftations  into  discrete  ston.  By  this  process 
he  hoped  to  determine  the  relative  distances 
of  star  groups.  Supposing  that  a  particular 
aggregation  began  to  be  resolved  into  discrete 
store  with  o  certoin  t«lesoopic  power,  and  was 
entirely  resolved  when  a  certain  higher  power 
was  employed,  there  would  be  prima  facie 
evidence  as  to  the  distance  of  the  aggregatdon, 
if  the  stars  forming  different  aggregations  are 
similarly  distributed.  For,  given  a  group  of 
stars  of  certain  sizes  and  set  at  certdn  dis- 
tances from  each  other,  it  is  clear  that  the 
further  away  the  group  is  placed,  the  higher 
will  be  the  telescopic  powers  required  (1)  to 
begin  and  (2)  to  complete  the  resolution  of 
that  group  into  separate  staro.  How  perfeotly 
unlike  this  method  wsa,  at  once  in  prindple 
and  in  practical  details,  to  the  former,  will  be 
seen  from  a  oomparison  of  the  earlier  method, 
above,  with  the  following  snnmiary  of  the 
qoalities  of  the  later  method.     In  the  new 


method,  the  soma  part  of  the  heaveDS  wu  to 
be  examined  successively  with  different  tele- 
scopes ;  the  observer  was  not  to  count  stars, 
but  to  note  the  extent  to  which  resolution  was 
effected ;  it  was  assumed  that  the  stars  within 
the  clustering  aggregations  were  distributed 
far  more  ncUy  than  elsewhere ;  and  the  tele- 
scope was  required  to  effect  resolution  within 
a  particular  region  of  space,  not  to  merely  ex- 
tend vision  to  porticolar  distances.  It  is  mani- 
fest that  the  new  method  and  the  assumptions 
on  which  it  is  based  are  open  to  eioeption. 
Herachel  hod  found  that  the  stars  ore  not  spread 
uniformly  through  the  star  system,  as  he  had 
before  surmised ;  and  one  woold  have  supposed 
that  having  thus  been  misled  by  one  assump- 
tion, he  could  not  adopt  others  differing  from 
it  in  degree  only,  not  in  kind.  Yet  his  second 
method  of  stor  gauging  could  only  give  him,  as 
he  hoped,  the  means  of  "  asoertuning  a  scale 
whereby  the  extent  of  the  universe,  so  far  as 
it  is  possible  for  us  to  penetrate  into  space, 
may  be  fathomed,"  if,  first,  the  stare  were 
spread  uniformly  within  each  clustering  aggre- 
gation, and  seaondly,  if  different  clustering 
aggregations  were  similarly  oonstitated.  For 
clearly,  if  one  and  the  same  aggregation  in- 
cluded several  ordera  of  stars,  each  order  di»- 
tributed  with  a  degree  of  riohnesa  peculiar  to 
Itdelf,  and  still  more  if  there  were  not  even 
any  law  of  distribution  for  the  several  orders, 
then  no  reliance  oonid  be  placed  on  the  method ; 
for  a  telescope  might  e&ect  resolution  with 
respect  to  some  particnlor  order  of  stars  within 
the  aggregation  which  would  leave  ordera  of 
smaller  or  more  closely  set  stars  within  it  quite 
unresolved.  Wor  again  could  ony  oomparison 
be  instituted  between  the  distances  of  two  ag- 
gregations resolved  by  partioolor  telescopea, 
even  though  there  were  reason  to  believe  that 
within  each  there  was  a  general  uniformity  of 
distribution,  unless  we  were  certain  that  Uiey 
were  alike  in  constitution.  If  the  more  remote 
of  two  aggregations  consisted  of  large  stars 
sparsely  strewn,  and  the  nearer  consisted  of 
small  stare  closely  set,  the  two  aggregations 
might  require  exactly  the  same  power  for  their 
resolution,  notwithstanding  the  difference  of 
distance.  On  the  latter  point  Hersobel's  ob- 
servations by  the  new  method  could  throw 
littie  light,  since  there  is  no  telescopic  means 
of  diBcriminating  really  large  from  really  small 
stars.  But  on  the  former  point  he  obtiuned  evi- 
dence which  should  have  been  decisive  against 
the  new  method  of  gau^ng,  or  rather  agtunst 
the  assumptions  on  which  it  was  baaed.  For 
he  observed  several  clustere  which  began  to  be 
resolved  with  very  low  telescopic  powers,  but 
were  not  entirely  resolved  even  with  the  larg- 
est telescopes  and  highest  powere  Herscbel  em- 
ployed. As  these  olnsters  were  of  smoll  extent 
and  round  in  figure,  it  foUowed  that  if  the 
stare  were  spread  uniformly  within  them,  th« 
extension  of  these  clusters  in  the  direction  of 
the  line  of  sight  must  enormously  exceed  their 
thwart  diameter;  in  other  words,  that  the; 
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vrar*  aH  of  them  ihaped  like  gigantia  OTlinden, 
of  length  Tutlf  ezoeedlng  their  breadth.  TMa 
■Dppoaition  b^ng  altogether  untenable,  it  is 
oertain  that  these  otnatering  aggregations  con- 
tain stars  of  many  orderg  of  real  magnitude, 
diatribnted  according  to  variom  lawa  of  rich- 
neae.  In  fact  the  range  of  magnitude  and  of 
riohneas  of  distribution  most  be  aa  great  as  in 
the  case  of  the  aolar  gjstem,  from  the  giant 
balk  of  Jupiter  and  Saturn  to  the  minute  and 
(relatively]  oloaely  aggregated  aateroids.  And 
here  in  passing  we  maf  note  that  this  l^itdmate 
inference  from  the  obserrationB  of  Sir  W .  Her- 
aohel  is  abundantly  oonftnned  by  Sir  John  Her- 
aohet'a  examination  of  the  Magellanic  clonda, 
in  which  all  Tarieties  of  Btellar  magnitude  and 
iCgregatioii,  from  sparaely  strewn  stars  of  the 
e^th  and  ninth  magnitades  to  a  neboloeity 
irreaolvable  by  his  18-inch  mirror  (besides  all 
orders  of  nebnlffi),  coexist  within  limits  of 
distance  not  differing  in  proportion  more  than 
as  10  to  9.  According  to  the  aasamptions 
on  which  Sir  W.  Herschel's  second  method  of 
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should  differ  in  proportion  more  than  as  SOO 
tol.  Passing  over  the  work  of  Sir  J,  Hersohel, 
who,  so  far  as  stellar  distribution  is  concerned, 
eontented  himself  by  extending  hie  father's 
first  method  of  star  gauging  to  the  southern 
heavens,  we  come  to  the  work  of  W.  Btrave, 
whose  researches  are  distinguished  by  a  further 
extension  of  the  theory  of  non-uniformity  in 
stdlar  distribution.  He,  first  of  all  astronomers 
rinoe  Herschel's  papers  were  written,'  perceived 
their  real  purport,  and  the  inoorreotiiess  of  the 
description  given  by  Arago,  at  least  paitially. 
He  doea  not  seem  to  have  sufficiently  weighed 
the  aignificanoe  of  Eerschel'B  remarks  re- 
specting the  rounded  figures  of  many  cluster- 
ing aggregations,  and  he  quite  misunderstood 
HerscSiers  observation  that "  when  ho  could  not 
resolve  rich  stellar  roffions,  it  was  because  they 
were  unfathomable."  (He  appears  to  have 
read  the  word  "when,  in  this  sentence,  as 
equivalent  to  the  German  wenn,  since  it  is  ren- 
dered by  at  in  Strave's  £tvdgt  tTattrojioirtU 
tUQaira.)  But  he  clearly  perceived  that  Her- 
•chel  had  given  up  as  early  as  1S03,  if  not 
earlier,  the  theory  of  a  general  uniformity  of 
stellar  distribution.  Having  fonnd,  indeed,  that 
the  stars  down  to  the  eighth  magnitude  are 
more  richly  spread  over  the  milky  way  than 
elsewhere  (whereas  if  stars  were  uniformly 
disbibnted  within  the  system,  these  brighter 
orders,  lying  alt  far  within  even  the  nearer 
Ihnits  of  the  galaxy,  should  appear  uniformly 
distributed  over  the  heavens),  he  at  first  sup- 
posed that  he  had  obtained  a  result  opposed  to 
the  views  of  Sir  W.  Eerschel ;  but  having  re- 
examined the  whole  series  of  Herschel's  papers, 
ho  foond  that  the  result  was  qnite  aoeordant 
witii  Herschel's  later  views,  and  opposed  only 
to  views  which  Eersohel  had  abandoned  early 
in  his  career  as  an  observer.  But  now  Stmve, 
having  thns  obtained  evidence  of  a  wast  of 
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uniformity  in  the  distribution  of  the  stars,  and 
having  found  that  Sir  W.  Hersohel  had  reix)g- 
nized  an  even  wider  range  of  irregularity, 
nevertheless  proceeded  (as  Herschel  had  done, 
but  in  other  directions)  to  assnme  laws  of  uni- 
formity which,  to  say  the  least,  ahonld  have 
been  demonstrated  before  they  were  adopted 
OS  the  baas  of  stellar  theories.  He  assnmed 
that  stars  gather  more  richly  toward  the  medial 
plane  of  the  galaxy,  but  that  at  equal  distances 
from  that  piano  the  distrihntion  is  equally  rich 
(on  the  average  for  that  distance),  and  that 
stars  in  different  regions  have  equal  average 
dimensions.  He  counted  all  the  stars  down  to 
the  ninth  magnitude  In  each  hour  of  right  as- 
cension between  1S°N.  and  16°  S.  of  the  eqnator 
(or  rather  he  took  the  nnmbers  from  Weisse's 
catalogue),  and  supposed  them  gathered  on  the 
equator,  toward  each  "hour "of  the  equator 
its  proper  number,  spread  uniformly.  Then 
be  snpposod  the  equatorial  ring  of  stars  thus 
formed  spread  over  an  equatorial  disk,  inhorsry 
sectors,  and  nniformly  over  each  segment  of 
such  sectors  limited  by  radii  corresponding  to 
star  magnitodes.  Thus,  suppose  E  £'  to  be  a 
horary  arc  of  the  equator,  and  therefore  lfi°  in 
length,  A  E  B,  B  £'  0  parts  of  hour  circles, 
AB,  BC  parts  of  parallels  having  1G°  N.  and 
S.  declination,  8  the  son ;  and  let  S  i,  S  e  rep- 


resent  the  greater  Ihnit,  and  S  a,  S  d  the  leeser 
limit  of  stars  of  the  seventh  magnitude.  Then 
Stmve,  having  counted  the  stars  of  all  magni- 
tudes down  to  the  ninth  in  the  space  A  B  C  B, 
conceived  them  first  distributed  uniformly  along 
the  equatorial  arc  ££',  and  next  spread  them 
over  the  sectorial  area  SEE',  dis'b^butiiig  all 
of  the  seventh  magnitude  uniformly  over  the 
plane  surface  aied.  Thus  he  obtained  his 
equatorial  section  of  the  galaxy;  and  ho  nor- 
suaded  himself  that  this  artificial  method  of 


whatever.  Prof.  Forbes  said  justly,  speaking 
of  Struve's  method :  "  I  am  persnadeo  that  the 
popnlar  writers  and  reviewers  who  have  given 
additional  publicity  to  the  most  striking  and 
podtive  of  M.  Struve's  oonolusions,  have  (very 
naturally)  done  so  on  the  strei^h  of  the  au- 
thor's well  deserved  reputation  as  an  observer, 
and  without  attempting  to  analyze  his  reason- 
ing, which  it  must  be  owned  is  sometimes  ob- 
scure. My  objections,"  he  proceeds,  "to  M. 
Struve's  argument  ware  put  in  writing  several 
years  ago  (ISfiO),  but  not  published  except  in 
my  lectures.  It  was  only  in  18B6  that  I  saw  for 
the  first  ttine  a  memoir  by  Prof.  Encke  in  the 
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(pabliahed  in  1848),  maintainingtbe  same  view 
of  the  invalidilj  o(  M,  StniTe'H  roMonmg,  and 
qDestioninf;  the  hjpothesei  (of  which  If.  E^oke 
reokona  five)  taoitl;  aBsnmed  by  him."  The 
present  writer,  led  indopendentlj  to  the  Bame 
general  views  respeotiDg  Hersohet's  labors 
which  Strove  had  formed,  and  afterward  to 
the  same  general  views  respeotlDg  Btmve's  la- 
bors whioh  Forbes  and  Enake  formed,  adopted 
the  following  as  the  principle  on  wliioh  beib 
rea«arches  ehonld  be  based:  That  as  regards 
the  laws  of  atellar  distribution,  the  range  of 
stellar  magnitade,  intrinsic  briUiancj,  and  so 
on,  we  mnst  osanme  nothing,  all  assumptions 
having  been  proved  by  the  clearest  possible 
evidence  to  be  nntruHtwortby,  We  mnst  be 
gnidod  b;  the  facts  alone.  Nor  are  we  thos 
oompcUed  to  abandon  as  hopeless  the  ^eat 
problem  of  the  star  depths.  Even  where  Her- 
Bohel'B  methods  seemed  to  fail,  thev  afford  ex- 
cellent promise  of  enooess.  His  first  method, 
for  example,  had  to  he  abandoned,  so  far  as  his 
ori^nal  porpose  was  concerned,  beoanse  he 
found  reason  to  believe  that  the  great  rich 
re^ons  of  the  milky  way  are  utnated  like 
mighty  olonda  of  stars  in  space,  and  are  not 
mere  ranges  of  stars  extending  continnonsly 
from  our  own  neighborhood.  Bat  it  was  the 
method  itself  which  taoght  this,  which  in  fact 
effected  this  capital  discovery.  The  second 
method,  again,  oannot  be  interpreted  as  Eer- 
Bohel  hoped;  it  oannot  tell  as  how  far  off,  rel- 
atively, are  different  star  groups.  Bnt  this 
applioBtdon  of  the  method  has  to  be  abandoned 
simply  becanse  the  ose  of  the  method  itself  hss 
taught  OB  that  the  arohitectare  of  the  heavens 
is  far  too  complex  to  be  interpreted  in  so  sim- 
pie  a  manner.  Here  then  is  another  great  dis- 
covery effected  by  a  method  of  star  ganging 
which,  so  far  as  its  origioal  purpose  was  con- 
oemed,  has  had  to  be  rejected.  Bat  so  soon 
as  we  recognize  these  facts,  a  method  of  re- 
searoh  is  eof^sted  which  combines  the  tmst- 
worthy  qoalities  of  both  methods,  and  is  free 
from  the  fanlta  of  either.  We  most  employ 
Hersohel's  first  method  of  star  ganging,  oonnt- 
ing  the  stars  in  oqaal  fields  with  the  same  tele- 
scope ;  but  we  most  not  limit  onrselves  to  the 
Btndy  of  a  star  field  here  and  there.  The  whole 
heavens  must  be  surveyed,  and  this  not  with 
one  telescopic  power  only,  bnt  with  many, 
from  the  lowest  powers  to  the  highest  avail- 
able. The  resolta  obtained  with  eaoh  power 
mnst  be  compared  together,  after  being  oare- 
fnlly  indicated  in  snitable  charts;  a  method 
altogether  more  satisfactory  than  any  pro- 
cesses of  statistical  enumeration.  Differential 
ohartB,  showing  by  how  much  each  increase  of 
power  increasen  in  eaoh  region  the  nnmber  of 
stars  brought  into  view,  ought  also  to  be  con- 
stmoted.  No  preconceived  opinions  should  be 
suffered  to  mar  the  teaohings  thns  obtained ; 
bnt  the  architecture  of  theheavens  must  be 
viewed  precisely  as  it  is  presented  to  ns  by 
these  results.     Principles  of  interpretation, 


however,  m^  legitimately  be  applied  to  &» 
evidence,  so  long  as  they  are  founded  on  just 
oonsideratdons.  It  uipesrs  to  the  writor  tbtX 
the  following  principles  are  not  open  to  ques- 
tion in  this  respect:  1.  Where  two  Bnireys 
made  with  different  telesoopic  powers  indicate 
concordant  laws  of  distribution  over  the  heav- 
ens, the  rich  regions  thos  indicated  are  regions 
where  the  orders  of  objects  dealt  with  by  the 
two  telescopes  are  intermingled.  B.  Where 
instead  of  soch  accordance  a  law  of  oontntst 
is  indicated,  regions  rich  in  one  order  of  ob- 
jects being  poor  in  another  and  e*M  vena,  the 
two  orders  still  belong  to  one  Bystem,  bnt  seme 
peculiarity  in  the  laws  ooeotdingto  whioh  they 
were  formed  causes  them  to  occupy  difEerent 
ports  of  the  system,  se«-egatjng.  as  it  w<n 
from  each  other.  8.  Where  no  oonneolioB 
whatever  either  of  agreement  or  contrast  eao 
be  recognized,  it  is  probable,  and  in  general 

Sresumable,  that  the  two  orders  are  altogetiier 
istinct  and  lie  at  different  distanoea  from  each 
other.  4.  Where  partial  or  local  agreement 
or  contrast  is  indicated,  the  inference  is  that 
the  true  arrangement  of  the  objeota  in  space  is 
affected  both  by  laws  of  aggregation  or  segre- 
gation and  by  diversities  of  distonoe,  and  l^ 
one  cause  or  the  other  to  a  degree  eorrespond- 
ing  to  the  extent  of  such  agreement  or  oon- 
trast  What  is  here  sud  of  objects  brought 
into  view  by  different  tclesoopio  powers  is  true 
of  different  orders  of  objects,  as  nebulte,  dou- 
ble stars,  colored  stars,  variables,  and  so  on. 
These  principles  have  been  applied  by  the 
writer  already  to  stars  visible  to  the  naked 
eye  in  both  hemispheres,  to  stars  down  to  the 
tenth  magnitude  of  Argelonder  in  the  northern 
hemisphere  only,  and  to  tbe  known  nebule 
(6,600  in  number)  in  both  bemiBpheres.  As 
an  illnstration  of  tbe  fertility  of  the  process, 
the  followii^  results  may  be  indioated :  First, 
tbe  stars  visible  to  the  naked  eye  are  not  dis- 
tributed uniformly  through  surrounding  space, 
bnt  are  gaUiered  markedly  in  two  rich  regions, 
one  northern,  the  other  (larger)  southern,  and 
are  particularly  rich  in  the  region  of  the 
milky  way;  but  the  leading  orders  of  these 
stars  are  gathered  zonewise  in  a  region  some- 
what inclined  to  the  milky  way;  a  oircnm- 
stanoe  first  noted  by  Bir  J.  Hersdiel,  bnt  inde- 
pendently by  the  present  writer  and  also  by 
Prof.  B.  A.  Gonld.  The  northern  stars,  down 
to  the  tenth  magnitude  indnnve,  are  gathered 
in  the  most  marked  manner  in  the  galsctJo 
zone,  not  increaung  gradually  in  richness  of 
distribntion  as  they  approacn  it,  bnt  b^g 
gathered  richly  in  Uie  nodules,  clustering  ag- 
gregations, streams,  and  whorls  of  stars  of 
which  the  galaxy  eonsiats.  This  circumstance 
proves  that  the  milky  way  Is  not  only  a^ar- 
ently  but  really  so  formed ;  and  since  Her- 
sch^'s  gauges  show  that  wherever  the  milky 
way  appears  bright  to  the  naked  eye,  ttiere 
the  funter  orders  of  stars,  down  to  the  least 
brought  into  view  by  his  great  telescopy  are 
most  rioblf  strewn,  it  f oUows  that  these  fainter 
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order*  and  the  brighter  stars  of  the  flrrt  ten 
magnitndea  are  reidlj  intermingled  in  ipaoe, 
whence  the  fainter  moat  be  very  mnoh  ameller 
than  the  brighter  in  theae  regions ;  thongh  of 
coarse  this  aoea  not  prevent  ns  from  believing 
that  a  certain  proportion  of  the  fainter  atara 
are  really  far  morv  remote  than  the  brighter 
Btars.  The  nebule  are  fonnd  to  ba  atrewn  in 
mish  a  wa;  that  the  aeoond  of  the  above  laws 
is  directly  appUoable  to  the  relation  between 
them  and  the  fixed  atara.  For  along  the  cone 
of  the  milkj  way  few  nebulra  are  found,  and 
those  belonging  only  to  two  orders,  the  irregu- 
lar (gaaeona)  nebube  and  star  dustere.  The 
foitber  we  proceed  from  the  galaotio  cone,  the 
mora  riolily  do  we  find  the  nebolra  scattered. 
This  relation  was  first  noticed  bj  Sir  W.  Her- 
sohel,  bnt  not  tboronghly  established  until  Sir 
J.  Herschel  had  oompleted  the  aarrey  of  the 
southern  heavens.  Mr.  Oleveland  Abbe  made 
a  more  exact  analyaia,  in  which  he  dealt  with 
all  the  nebuiie  in  Sir  J.  Uerschera  latest  Ust, 
olaaaifying  them  according  to  tbeir  reaolvability, 
and  showing  that  the  density  of  nebular  dia- 
tiibntion  increased  with  the  distance  from  the 
galactic  Eone  for  the  irresolvable  nebube,  but 
aiminiahed  with  that  distance  for  the  clusters. 
These  researchea  were  statistical.  Thepreeent 
writer  has  employed  Mr.  Abbe's  tables  in  the 
conatmotion  of  an  equal  iorface  chart  of  the 
nebnbe,  showing  the  law  of  their  diatribntion 
to  the  eye.  It  is  thus  seen  that  there  is  not  a 
gradnal  oondenastion  of  nebulae  toward  two 
opposite  recions,  near  the  poles  of  the  galactic 
lone,  bnt  that  the  nebulte  ore  gathered  into 
■treama,  nodules,  and  irregular  a^regatione 
such  as  we  find  in  the  grouping  of  stars.  We 
have  aaid  that  law  2  characterizea  the  relation 
between  etars  and  nebalte ;  in  other  words,  that 
their  arrangement  follows  the  law  of  contrast. 
There  are  two  remarkable  exceptions  to  this 
law,  the  Hagellauio  clouds.  In  these,  where 
stars  of  all  orders,  from  the  ninth  magnitude 
to  irreeolvable  stelW  aggregotlonB,  are  as  richly 
gathered  as  on  the  galactic  cone,  nebulie  of  all 
orders  are  also  gathered  richly,  even  more  so 
than  anywhere  else  over  the  whole  heavens. — 
It  will  be  evident  from  what  has  here  been 
shown,  that  the  sidereal  system  is  not  the  sim- 
ple scheme  imagined  by  the  earlier  astronomers 
and  stall  described  in  most  of  the  text  books  of 
astronomy.  No  law  of  uniformity  of  distribn- 
tion  can  now  be  accepted,  for  one  law  after 
another  hsa  been  diaproved  by  the  clearest 
possible  evidence.  Accidental  numerical  cor- 
respondences, found  in  the  distribution  of  stars 
of  variona  orders  spread  over  large  regions, 
cannot  be  admitted  as  evidenoe  of  uniform 
distribution  of  stars  tfaroughont  surrounding 
spaoe,  or  of  any  law  of  uniform  condensation, 
when  we  find  on  analyris  that  theae  relations 
have  to  be  otherwise  interpreted.  We  know, 
for  example,  that  the  exoess  of  stare  of  the 
fainter  orders  is  not  brought  about  by  the 
mere  estenrion  of  telescopic  range,  as  Stmve 
and  littrow  have  sunnised,  bnt  has  to  be  portly 


expMned  by  the  actually  observed  gathering 
of  such  stars  in  certain  streams,  clouds,  sprays, 
and  nodules  of  milky  light  We  must  not 
allow  any  statistical  rules  (arbitrarily  laid  down 
in  the  first  instance)  to  blind  us  to  the  facts 
thus  disclosed.  The  future  study  of  the  sidereal 
system  must  in  fine  be  based  more  exclusively 
on  observation  than  heretofore ;  thongh  even 
more  laborious  processes  of  deductive  reason- 
ing must  be  applied,  since  this,  like  all  tlie 
greaterproblemsof  science,  lies  far  beyond  the 
range  of  mere  induction.     (See  supplement.) 

SxUUB  (also  called  amylaceous  matter  and 
fecnla),  a  proximate  vegetable  principle  exist- 
ing at  certain  periods  of  vegetable  life  in  every 
plant  that  has  been  examined  for  it.  It  occurs 
especially  in  the  seeds  of  cereals  and  other 
plants,  in  the  tubers  of  potatoes,  in  t^  roots, 
such  as  carrots  and  parsnips,  in  the  pith  of 
stems,  as  the  sago  palm,  and  sometimes  in  the 
bark.  It  is  white,  glistening,  and  pulverulent, 
composed  of  microscopic  spheroids  or  gran- 
ules of  a  firm  consistency,  varying  according 
to  their  origin  from  j\„  to  r^  of  an  inch  in 
diameter,  and  contained  in  the  cells  of  the  cel- 
Inlar  tissue  of  the  jplant,  several  being  enclosed 
in  one  cell.  (See  ng.  1.)  According  to  Payen, 
starch  is  found  only  when  the  nutriment  is  in 
excess,  being  consumed  at  the  later  stage  of 
the  vegetative  process,  when  the  nutriment 
becomes  deficient  The  young  granules  are 
exceedingly  small,  spherical,  and  homogeneous; 
but  in  developing  they  become  ovoid,  lenticu- 
lar, or  polygonal.    They  have  a  characteristio 


form  and  structure,  being  composed  of  a  series 
of  layers  presenting  the  appearance  of  con- 
centric markings,  which,  in  connection  with 
the  siie,  are  characteristic  of  the  plant  to  which 
they  belong.    Each  granule  is  marked  by  a 

fieculiar  spot  called  ttie  At7um,  at  which  point 
t  is  attached  to  the  cell  wall  in  its  early  state. 
When  viewed  by  polarized  light,  each  granule 
is  seen  to  be  marked  by  a  dark  cross  having 
its  point  of  intersection  at  the  hilnm,  as  in 
fig.  3,  representing  the  granules  of  tov*  let 
moit,  a  starch  obtained  from  the  tubers  of  the 
eonrut  edvlu,  a  plant  belonging  to  the  order 
marantaeeiE,  which  includes  also  the  maranla 
arundituieta  or  West  India  arrow  root,  fig,  8. 
When  a  plate  of  mica  or  selenite  is  interposed, 
to  produce  interference  of  light,  the  cross  be- 
comes gorgeoualy  colored.    (See  Lioht,  voL 
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z.,  p.  446.)  The  uz«  of  tlt«  graQoIes  in  each 
plant  is  Dot  uaiforra,  but  there  is  an  arerage 
which  is  generall}'  not  mooh  departed  from, 
eJthoagh  sometimeB,  as  in  the  potato,  the  dit- 
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graaalo  consists  of  two  tnbatanoes  Intimatelj 
mingled,  which  ore  alike  in  chemical  oomposi- 
tion,  having  the  same  proportion  of  elemente 
OS  the  ceUulase  (OtHnOi)  which  forms  the 
cellular  straotnre  of  plants.  These  two  snb- 
stanoea  ore  called  granulose  and  cellulose,  the 
former  being  solable,  the  latter  insolable  in 
boiling  water.  Starch  is  insotable  in  cold  wa- 
ter, and  in  alcohol  and  otlier  liquids  which 
do  not  decompose  it ;  bat  when  treated  with 
about  20  parts  of  boiling  water  its  granules 
swell,  beoorae  gelatinona,  and  fuse  into  a  thick 
opaline  liquid  ;  this  on  cooling  solidifies  into  a 
homogenaoos  paste,  or  hjdrated  starch,  which 
when  dried  becomes  a  hard  homj'  substance 
libe  gam.  If  the  starch  is  treated  with  100 
or  ICO  parts  of  boiling  water,  it  forms  an  opa- 
line liquid,  which  does  not  gelatinize,  but  on 
striding  allows  the  cellulose  oonstitnent  to 
form  a  torbid  deporit,  while  the  granulose,  or 
aolnble  starch,  rem^s  in  the  transparent  so- 
Intion.  StaroD  maj  be  converted  int«  dextrine 
and  grape  sngsr  b;  the  action  of  diastase,  or  by 
boiling  in  a  dilate  acid.  (See  Dbsthink,  Dias- 
TASK,  and  Fkhmbktatioh.)  It  may  be  readily 
distinguished  in  the  laboratory  b;  the  deep 
indigo-blae  compoand  which  it  forms  with 
iodine.  The  test  is  one  of  exceeding  deiicacj, 
hot  the  iodine  mast  ba  in  a  free  state,  for  if  it 
is  oombined  with  almost  any  other  substance 
the  affinity  of  the  starch  is  not  snfGcient  to 
abstract  it.  Starch  may  be  obtained  by  rasp- 
ing, bruising,  or  grinding  the  vegetable  etmc- 
tnre  to  palp,  and  washing  the  mass  upon  a 
sieva,  which  retains  the  torn  cellnlar  tissue,  or 
the  gluten,  while  the  starch  passes  through 
with  the  dissolved  sugar  and  is  precipitated, 
when  it  may  be  collected  by  decantation  or 
elntriation,  and  washed  and  dried.  The  fol- 
lowing table  shows  the  percentage  of  starch 
in  various  kinds  of  food,  according  to  Payen : 


The  aite  and  appearanoe  of  the  several  differ- 
ent kinds  of  starch  granules  when  examined 
by  the  microscope  are  given  in  the  engravings. 
—Starch  is  extracted  from  grain  by  two  prin- 
cipal processes,  the  old  or  fermenting,  and  the 
new  or  non-fermenting  process.  In  emplo7iug 
the  fermenting  process  the  grain  is  steeped  in 
water  till  it  becomes  soft  enough  to  mash  cssilj 
between  the  fingers.  It  is  then  passed  through 
a  malt  mill  or  between  rollers,  and  again  mixed 
with  water.  Fermentation  sets  in,  and  lactio 
Bod  acetic  acids  are  formed,  which  disintegrate 
the  cellular  stmotnre  and  liberate  the  starch 
granules.  These  are  collected  by  repeated 
washings  and  precipitations,  the  process  being 
continued  for  several  days.  The  gluten  under- 
goes putrefaction,  emitting  a  most  noisome 
odor.  The  sugar  and  a  portion  of  the  starch 
are  converted  into  alcohol,  and  a  part  of  this 
into  tactic  and  aoetio  acids,  which  dissolve  the 
gluten  that  has  escaped  putrefaction.  Thor- 
ough washing  and  draiaing  remove  the  soluble 
msttera,  and  the  starch  left  behind  a  next  dried 
in  blocks  about  6  in.  square ;  as  the  water  ea- 
capes  from  them,  the  masses  break  np  into  the 
columnar  fragments  peculiar  to  stor^^h.  The 
other  method,  Introduced  by  M.  £mile  Martin 
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of  Vervins,  France,  oonslste  in  kneading  the 
flour  into  dough  with  water,  and  then  washing 
on  a  sieve  of  No.  120  wire  in  a  stream  of  wa- 
ter, as  long  as  the  water  passes  through  milkj. 
The  starch  in  suspension  and  the  sugary  por- 
tion in  solution  are  caught  below  the  sieve,  and 
the  gluten  nearly  all  remune  behind  in  a  stickj 
mass.  What  passes  through  is  left  to  ferment 
34  hours  in  an  oven  at  68°  F.,  and  a  little  leaven 
is  added,  or  the  skimmings  of  a  former  oper- 
ation, to  hasten  the  process.  The  portion  of 
gluten  carried  througn  with  the  starch  is  thua 
separated  and  removed  by  skimming.  The 
starch  is  then  treated  like  that  otherwise  ob- 
tained. The  product  by  this  method  is  about 
50  per  cent,  of  the  weight  of  the  flour,  while 
by  the  other  process  it  i*  only  from  SC  to  40 
per  cent.  Nearly  the  whole  of  the  gluten  also 
is  saved  in  a  condition  suitable  for  food,  either 
by  mixing  it  with  flour  and  making  of  it  maca- 
roni and  similar  pastes,  or  with  boiled  potatoes, 
and  thus  making  a  cheap  and  nutritions  bread, 
by  adding  to  the  potatoes  a  nutritive  element 
in  which  they  are  deficient.  Potato  starch  is 
made  from  rasped  or  grated  potatoes,  by  a 
process  similar  to  that  juet  described.    This 
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▼ariety  doei  not  aaaame  the  columnar  form 
dxying,  And  is  also  pecnliar  in  retaining  a  large 
■monnt  ot  moiBtnre,  gMierallj  20  per  cent.,  or 
when  saturated  23  per  oenU — Rioe  is  treated 
by  a  ptooesa  patented  in  1840  by  Orlando 
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Jones,  which  is  also  quite  as  applicable  to  the 
other  gr^na.  It  is  macerated  in  a  wealc  alka- 
line Bolation,  a  gallon  of  water  te  erery  2  lbs. 
of  rice,  and  about  200  grains  of  caustic  soda 
or  potash  to  the  gallon,  which  dissolves  the 
gluten  bnt  leaves  the  starch.  After  standing 
abont  2i  honrs,  the  alkaline  liquid  b  drawn 
off,  and  the  rice  after  being  well  washed  is 
drained,  and  is  then  ground  into  flour.  A 
fresh  quantity  of  lye  is  added  to  it,  and  it  is 
again  digested  for  24  hours,  with  frequent  stir- 
ring. It  is  DOW  left  for  TO  hours,  in  which 
time  the  dissolved  glaten  rises  and  is  all  foand 
in  a  turbid,  yellowish  stratum  at  the  top. 
This  portion  is  carefully  drawn  off,  leering 
the  fibrous  portion  of  the  grain  at  the  bottom 
intermixed  and  covered  with  starch.  The  de- 
posit is  then  stirred  up  and  washed  with  abun- 
dance of  oold  water,  and  the  miitore  being 
left  to  repose,  the  flbrons  portion  is  depodted 
with  very  little  starch,  and  the  remainder  is 
drawn  off  bj  a  siphon  Uirongh  a  fine  sieve  into 
a  dstem,  when  it  is  further  washed  and  pu- 
rified. The  gluten  is  recovered  by  neutralizmg 
itssolationwitb  snlphario  acid,  by  which  means 
it  is  precipitated.  The  water  is  then  drawn 
off  and  the  gluten  collected,  dried,  ground, 
and  mixed  with  other  flour.  A  patent  was 
granted  to  James  Colman  of  England  in  1S42 
(or  making  starch  from  maize  and  other  grains 
by  a  process  similar  to  that  of  Jones;  bnt  ai 
application  for  a  renewal  of  the  patent  of  tbi 
hitter  in  I8S4  was  refused  because  a  similar 
one  had  been  granted  to  Thomas  'Wickham  in 
18&4,  The  monafactnre  of  starch  from  lodiau 
com  by  an  alkaline  process  was  introdoced  in 
this  coontry  by  Thomas  Singsford  in  1842-'8, 
while  foreman  in  the  starch  factory  of  William 
Colgate  and  oo.,  in  New  Jersey.  The  two 
largest  staroh  mannfacteriei  in  the  world  are 
in  the  United  States:  one  at  Oswego,  N.  T., 
astabhshed  in  1818  by  Thomas  Ein^ord  and 
•on,  producing  21,fi00,000  lbs.  annually;  the 
other  at  Glen  Cove,  Long  Island,  eetabhshed 
in  1866  by  the  Messrs.  Doryea,  and  producing 
19,000,000  lbs.  annually.  Their  products,  both 
laundry  and  edible  corn  starch,  are  largely  sent 
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to  Enropoon  and  other  forei^  markets,  and 
have  taken  the  first  pmee  at  lotemational  In- 
dnstrlal  ethibitions.  Each  establishment  em- 
ploys its  own  processes,  and  the  recovery  of 
Ute  gluten  ia  not  praotised,  but  this,  with  other 
ports  of  the  grain  separated  from  the  starch,  is 
sold  aa  food  for  domestic  animals. — The  part 
taken  by  starch  as  a  constitaent  of  food  is  the 
most  Important  of  its  numerous  uses,  being  the 
principal  element  in  the  food  of  graminivorous 
and  herbivorous  animals,  and  an  important  one 
in  that  of  man.  It  is  used  in  the  manufacture 
of  dextrine  or  British  gum,  for  stifiening  linen 
and  cotton  goods,  and  for  making  size  for  paper 
and  various  other  articles.  It  is  einploved  in 
medicine  for  dilating  and  otherwise  modifying 
the  form  of  various  articles  of  the  materia 
medica;  in  surgery  for  preparing  splints  and 
handsgaa ;  and  in  the  chemicsl  laboratory  for 
the  detection  ot  iodine. — Animal  starch,  railed 
glyot^en  because  it  has  the  property  of  being 
transformed  into  glucose  or  starch  sugar,  exists 
in  the  livers  of  all  healthy  vertebrate  onimsls, 
and  in  some  of  the  tissues  of  other  animals. 
It  resembles  vegetable  starch,  but  yields  a  vio- 
let red  instead  of  a  violet  blue  color  with  iodine. 
(See  LivEit.) 

BIIS  aUMSa,  Cent  af  the  (ewia  camera 
tUllata,  so  called  from  the  gildecl  stars  on  the 
ceiling  of  the  old  council  chamber  ot  the  pal- 
ace of  Westminster,  in  which  itsat),  a  tribunal 
famous  in  the  political  history  of  EnKland, 
end  mentioned  as  early  as  the  reign  of  Edward 
III.'  It  appears  to  have  been  then,  and  for 
upward  of  a  century  and  a  half  afterward, 
identical  with  the  ancient  emteilwm  "gi*,  or 
king's  ordinary  council,  which  alone  exercised 
jurisdictiDn,  tiie  eoTiciiivm  tteret'um,  or  privy 
council,  being  a  deliberative  body  ;  and  at  the 
accession  of  Henry  VII.  its  powers  had  become 
so  greatly  abridged  by  restraining  statutes  as 
to  render  it  almost  inoperative  as  a  court  of 
justice.  The  statute  of  8  Ilenry  YII.  (1488) 
placed  the  jurisdiction  on  a  permanent  l>asiB 
Dy  eetablishmg  a  court  composed  of  three  high 
officers  of  state,  to  whom  a  fourth  was  subse- 

SDently  added,  a  bishop  and  temporal  lord  of 
le  council,  and  two  justices  of  tlie  courts  of 
WesUninster,  which  took  cognizance  of  riots, 
perjury,  the  misbehavior  of  sheriffs,  and  other 
offences  against  the  administration  of  justice, 
without  the  assistance  of  a  jury.  This  tribu- 
nal was  distinct  from  the  council  itself,  of 
which  it  may  he  considered  a  committee  hav- 
ing delegated  powers.  It  received  an  augmen- 
tation OT  its  powers  by  act  of  81  Henry  VIU. ; 
but  during  the  minority  of  Edward  YI.  it  was 
merged  in  the  gener^  body  of  the  counoU, 
which  thenceforth,  as  in  earlier  times,  con- 
stituted the  real  conrt  of  the  star  chamber. 
The  latter  continued  nnder  the  Tudors  and 
their  successors,  in  spite  of  numerous  restrain- 
ing stetutes,  to  exercise  a  jurisdiction,  par- 
ticnlarly  in  criminal  matters,  unauthorized  by 
the  act  of  Henry  VII.  erecting  a  now  court, 
and  which  grodaally  rendered  it  one  of  the 
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moat  odiooi  instraments  in  oTertbrowing  the 
libertiei  of  the  people.  Every  miBdemeanor, 
and  espeoiallj  thoie  of  pablio  importanoe  tor 
which  the  l&w  had  provided  no  anffioient  pnn- 
iahment,  aeema  to  have  come  within  the  scope 
of  its  iDqali?.  Among  these  were  oomption, 
breach  of  trast,  and  malfeasance  in  pnblio 
aSura,  attempts  to  oommit  felonj,  or  breach 
of  proclBmatioQS ;  and  to  such  an  extent  was 
ita  authority  stretched  onder  the  StoArts,  that, 
according  to  Clarendon,  "  anj  disrespect  to 
any  acta  of  state,  or  to  the  peraona  of  statea- 
men,  waa  in  no  time  more  peoal,  and  the  foao- 
datioDS  of  right  never  more  in  danger  to  be 
destroyed,"  The  mode  of  process  was  gen- 
erally by  informatLon  filed  at  the  onit  of  the 
attorney  general,  or,  in  oertun  cases,  of  a  pri- 
vate relator,  and  in  other  respects  resembled 
that  familiar  to  the  court  of  chancery.  Althoogh 
the  court  was  held  incompetent  to  pronounce 
aentence  of  death,  fines,  imprisonment,  the 
pillory,  whipping,  branding,  and  rariooa  ape- 
oies  of  maiming  were  freely  resorted  to.  After 
floariahing  with  constantly  increasing  power 
for  upwai^  of  a  century,  as  thns  constituted, 
the  oonrt  of  the  star  chamber  was  finally  abol- 
ished by  act  of  parliament  in  1641. 

ffUB  R^the  popular  name  of  the  radiated 
animals  of  the  class  of  eohiaoderms  and  the 
order  asterioids,  well  exemplified  by  the  com- 
mon species  of  the  New  England  coasts,  the 
flve-fiDgered  Jack  of  the  sailors.  The  quinary 
arrangement  prevails  to  a  remarlcable  extent 
in  the  star  fishes.  The  body  is  depressed,  and 
divided  into  rays  like  a  star ;  the  upper  surface 
is  studded  with  rough  knobs,  varying  in  color 
with  the  species,  bot  generally  reddi^  or  yel- 
lowish, between  which  are  the  openings  of 
many  very  minute  tubes  for  the  passage  of  wa- 
ter in  and  ont  of  the  body ;  the  skin  la  ooria- 
oeous,  and  contains  the  above  named  corpna- 
oles,  beneath  which  is  a  cutaneoas  skeleton  of 
porous  calcareous  pieces,  movably  articulated, 
and  extending  on  the  lower  Borfaoe  from  the 
mouth  in  the  centre  to  the  end  of  the  rays.  In 
the  lacanaa  between  these  pieoes  are  the  am- 
bnlacral  pores,  along  the  centre  of  the  lower 
surface  of  each  ray,  through  which  are  pro- 
traded  the  ambulaoral  tabes;  these  are  the 
principal  organs  of  locomotion,  are  arranged 
in  a  double  or  quadrangular  row,  and  are  pro- 
vided with  contractile  sacs  or  vesicles  on  the 
inner  anrfaoa  of  the  envelope;  the  tubes  are 
constantly  in  motion,  each  ending  in  a  saoto- 
rial  disk,  and  pull  the  animal  along  as  by  the 
sncceasive  action  of  so  many  little  anchors. 
On  the  external  edges  of  the  rays  are  series  of 
stiff  spines,  probably  serving  for  protection, 
and  at  the  end  of  each  ray  is  a  small  reddish 
eye  speck;  there  are  also  scattered  over  the 
upper  surface  small  processes  ending  in  cal- 
careous hooks  or  pincers.  The  mouti)  opens 
into  the  stomachal  cavity,  from  which  branch- 
ing ceecal  tubes  extend  to  the  extremity  of 
each  arm;  they  have  no  longtentacles like  the 
sea  anemone  (actinia),  tmt  the  stomach  can  be 


everted  over  tbeir  food  and  then  be  turned 

back  again :  the  month  is  very  dilatable,  and 
will  admit  large  moUusks  with  the  shell,  the 
hard  parts  being  ejected  after  the  soft  portions 
are  digested.  There  Is  great  variety  in  the 
spreadmg,  division,  and  sabdivision  of  the 
arms,  and  in  ^e  relative  size  of  the  eenbvl 
disk,  but  all  are  arranged  after  the  radiated 
plan ;  the  rays  oan  be  bent  in  any  direction, 
aocordii^  to  the  will  of  the  animal,  by  the 
oontractile  skin  and  muscles.  The  slender 
ophiurans  progress  by  the  nndnlatory  move- 
ments of  the  raya,  which,  when  very  lender, 
long,  and  branching,  have  no  eyes  at  the  tips; 
there  is  generally  no  anal  aperture,  and  if  any 
it  is  on  the  dorsal  surface.  By  the  action  of 
cilia  water  flows  throagh  the  body,  throagh 
the  aquiferous  system,  distending  and  pro- 
truding the  ambnlacral  feet,  filling  the  circular 
vessel  around  the  mouth,  and  serving  for  res- 
piration, which,  according  to  Biebold,  is  per- 
formed partly  by  the  vesicnlar  appendages 
attached  to  the  central  ring ;  all  the  viscera  are 
bathed  in  water,  and  respiration  ia  also  effect- 
ed through  the  delicate  blood  vesaels  thero- 
on  distribnted.  The  vascular  system  is  very 
simple ;  the  nervous  gan^a  are  five,  arranged 
around  the  month,  each  sending  filamenta  to 
the  arm  at  whose  base  it  lies;  the  sense  of 
touch  is  very  acute.  According  to  Sara,  Bteen- 
strap,  and  LOtken,  there  is  not  only  in  this 
class  a  great  power  of  regeneration  of  lost 
parts,  but  a  spontaneous  divisiou  of  the  disk 
Itself,  with  regeneration  of  the  necessary  por- 
tions, several  times  repeated  up  to  a  oenain 
age,  for  the  multiplication  of  the  individnaL 
While  thia  may  sometimes  be  a  simple  divi- 
sion, in  miuiy  it  is  the  normal  mode  of  mnlti- 
plioation  instead  of  gemmation.  This  form  of 
i^mic  multiplication  in  ophinroids  and  aste- 
rioids has  been  called  schitogeny.  On  the 
upper  surface,  to  one  aide  of  the  centre  and 
between  two  of  the  arms,  ia  a  round  bright- 
colored  spot,  the  madreporic  plate  or  body, 
oommanicating  with  a  canal  leading  to  the 
water  vessel  around  the  month — a  supposed 
filter  for  water  passing  into  the  aqoiferoos 
system  and  through  the  body.  They  propa- 
gate usually  by  eggs,  and  the  sexes  are  in  sep- 
arate individoals ;  the  larvn  are  at  first  oval, 
ciliated  bodies,  from  which  the  radiated  perfect 
animal  is  developed,  at  various  stages  of  ita 
growth,  by  a  process  of  internal  gemmation. 
The  crinoid  eomatula,  or  feather  star,  free 
when  adult,  has  it«  young  attached  on  a  long 
slender  stem;  Sars  has  traced  the  growth  of 
eehijuuter  from  a  spheroidal  free-moving  mass 
to  the  perfect  star  fish.  Some  species  secrete 
a  reddish  fluid  on  the  surface,  probably  the  col- 
oring matter,  often  irritating  to  the  skin  of 
persons  handling  them ;  accoiding  to  Deslong> 
champs,  they  can  inject  a  fluid  into  the  ahells  of 
their  victims,  which  stupefies  and  renders  them 
an  easy  prey.  Rymer  Jones  says  atar  fishes 
may  be  considered  as  mere  walk^g  stomachs, 
their  offloa  in  the  economy  of  nature  being  to 
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devoar  all  kinds  of  garbage  vbioh  vodd  otber- 
wim  aocnmnlate  on  the  sbores;  thej  est  tleo 
tiring  cnutaoeans,  moUuska,  itnd  even  small 
flah,  and  are  believed  to  be  verj  deitraotive  to 
oysters ;  thej  are  not  osed  as  food  bj  man, 
bnt  are  in  manj  plaoea  highly  esteemed  a*  ma- 
nure.— For  a  popular  acoonnt  of  the  British 
species,  see  "History  of  British  Starfishes," 
br  Edward  Forbes  (London,  1841).  For  the 
New  England  species,  see  the  recently  pnb- 
liehed  works  of  Agasslz.  The  oommon  star 
fish  of  the  North  American  coast  (ait^riat 
ru6#n«,  Lam,),  generally  oonsidered  the  same 
ss  the  European  species,  is  too  well  known  to 
need  description;  the  colon  vary  from  red- 
dish to  yellowish,  and  the  diameter  from  an 


ComoMn  Sur  ilih  (Aitariu  rnbcii*). 

inch  to  more  than  a  foot^The  star  flshee  are 
foosd  from  the  Trenton  limestone  of  the  low- 
er Silnrion  epoch  down  to  the  present  time. 

nAMSOD,  I.  A  town  of  Pmsaia,  in  the 
proTinoe  of  Pomersnia,  on  the  Ihna,  navigable 
by  ships,  81  m.  B.  by  8.  of  Stettin ;  pop.  in  1871, 
1T,S80.  It  baa  a  Protestant  Gothic  chnrch, 
bailt  in  tbe  14th  centnry.  It  was  formerly 
the  capital  of  Farther  Pomerania.  II.  Pni^ 
Ml  Stiiipird,  a  town  in  tbe  province  of  Prns- 
ria,  on  the  Ferse,  26  m.  8.  by  W.  of  Dantzic ; 
pop.  in  1871,  6,82a.  It  is  snrronnded  by  walls 
and  towers,  and  was  frequently  taken  by  the 
Poles  in  the  IGth  and  lOtb  centories,  and  in 
lS55by  the  Swedes. 

SUEGIZEI,  a  spiny-rayed  percoid  fish  of 
the  family  trathinida  or  weevers,  and  genus 
uraiutcoput  (Linn.),  so  called  from  the  position 
of  the  eyes,  which  look  directly  npward.  The 
body  Is  elongated,  covered  with  smooth  cycloid 
scales ;  hesd  depressed,  largo  and  wide,  bony 
and  rongb,  witli  the  gape  ascending  or  verti- 
cally olrft,  the  npper  jaw  the  shorter,  and  tbe 
teeth  sm^l  and  crowded  on  the  jaws,  palate, 
and  vomer ;  brancbioategal  rays  six ;  dorssls 
two,  of  which  the  first  is  small  and  spinous,  the 
second  and  the  aaal  long;  ventrals  m  front  of 


the  large  pectorals  and  on  the  throat ;  anns 
very  far  forward ;  air  bladder  absent  In  some 
of  the  family  the  dorsal  and  opercnlar  spines 
are  capable  of  inflicting  painful  wounds ;  they 


have  the  power  of  raising  the  eyeballs  from  and 
retracting  them  within  their  sockets.  There 
are  more  than  a  doten  species  of  the  genns, 
mostly  East  Indian,  of  which  the  best  known 
is  the  U.  vulgarii  of  the  Mediterranean,  about 
a  foot  long,  grayish  brown  above,  willi  irregn- 
lar  series  of  whitish  spots  and  grayish  white 
below ;  ugly  as  it  is,  some  people  est  it.  This 
wsswell  known  to  the  ancients,  and  Aristotle 
correctly  describes  the  gall  bladder  as  larger 
than  in  most  other  fishes ;  it  is  also  called 
eallionymv  by  tbe  old  authors,  and  is  pro- 
verbially referred  to  bj  dramatic  writers  as 
the  emblem  of  an  angry  man.  On  the  coast 
of  South  Carolina  has  been  found  the  U.  on*- 
plot  (Onv.),  about  2  in.  long,  greenish  above 
with  minute  black  dots,  and  silvery  below ; 
the  cheeks  are  unarmed.  These  fishes  live 
on  the  bottom  in  deep  water,  burying  all  but 
the  head  in  the  sand  or  mad,  and  there  lying 
in  wait  for  prey ;  they  are  voracions,  and  like 
other  ground  fish  some  have  sensitive  barbels 
abont  the  mouth ;  though  the  gills  are  widely 
open,  they  live  a  long  time  out  of  water; 
some  have  a  slender  fleshy  fllsment  in  front 
of  the  tongae,  which  can  be  protmded. 

9USL  I.  A  N.  E.  county  of  Ohio,  drained 
by  tbe  Tuscarawas  river  and  its  branches,  and 
traversed  by  the  Ohio  canal  and  several  rail- 
roads; area,  670  aq.  m.;  pop.  in  1870,  62,608, 
The  surface  is  undulating  and  the  soil  a  rich 
sandy  loam.  Goal  and  limestone  are  abondant. 
The  chief  productions  in  1678  were  666,418 
bushels  of  whest,  1,044,817  of  Indian  com, 
732,897  of  oats,  42,876  of  barley,  116,697  of 

Sotatoes,  44,607  tons  of  hay,  267,750  lbs.  of 
aj,  246,888  of  wool,  932,779  of  batter,  and 
86,706  of  obeese.  Large  quantities  of  coal  and 
iron  are  produced.  In  1674  there  were  18,696 
horses,  29,219  cattle,  69,887  sheep,  and  26,421 
hogs.  In  1B70  there  were  22  maniifsotories  of 
agricnltaral  implements,  12  of  brick,  22  of  car- 
riages and  wagons,  12  of  fumituTe,  1  of  forged 
and  rolled  iron,  8  of  pig  iron,  20  of  iron  cast> 
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logs,  IS  of  taimed  and  7  of  carried  leather,  4 
of  ennDes  and  boilers,  21  of  tin,  copper,  and 
sheet-iron  ware,  B  of  woollen  goods,  11  brew- 
eries, 19  flour  milla,  80  saw  mills,  and  8 
planing  mills.  Capital,  Canton.  1I>  A  N.  W. 
ooontf  of  Illinois,  InterBected  bj  Spoon  river  j 
area,  about  825  sq.  m.;  pop.  in  1870,  10,761. 
The  surface  is  partlj  prt^e,  and  the  soil  is  fer- 
tile. It  is  traversed  hj  the  Feoria  and  Rock 
Island  railroad  and  a  branch  of  the  Chicago, 
Burlington,  and  Qninoy.  The  chief  produc- 
tions in  1870  were  124,639  bushels  of  wheat, 
80,634  of  rye,  l,Ufl,87s  of  Indian  corn,  816,- 
726  of  oBts,  10,693  tons  of  haj,  20,789  lbs.  of 
wool,  296,888  of  batter,  and  1,7,674  of  honey. 
There  were  7,080  horses,  11,558  cattle,  4,236 
sheep,  and  26,515  swine;  7  manufactories  of 
carriages  and  wagona,  1  of  woollen  goods,  and 
6  floor  mills.    Capital,  Tonloo. 

BIUK,  Jefai.  an  American  soldier,  bom  at 
Londonderrj,  N.  H.,  Ang.  28,  1728,  died  at 
Manchester,  N.  H.,  Maj  8,  1822.  In  1762, 
while  on  a  hnnting  expedition,  he  was  captared 
by  the  St.  Francis  luaiaus,  and  remained  with 
them  several  weeks  until  ransomed.  In  1T64 
he  joined  the  rangers  under  Major  Rogers  in 
the  war  against  the  French  and  Indians,  and 
in  IT67  was  made  a  captain.  He  rendered 
efficient  Bcrvices  in  bringing  off  the  troops 
after  the  expedition  to  Ticonderoga  In  1768, 
and  was  actively  employed  in  the  subsequent 
campaign.  In  1775,  after  the  battle  of  Lex- 
ington, he  received  a  colonel's  commission, 
and  enlisted  a  regiment  which  formed  the  left 
of  the  American  line  at  Bunker  Hill.  He  was 
in  the  expedition  agunst  Canada,  and  remon- 
strated against  Gen.  Schnyler's  retreat  to  Ticon- 
deroga. In  December,  1770,  he  marched  with 
his  regiment  under  Geo.  Gatea  to  reinforce 
Gen.  Washington.  He  led  the  van  in  the  at- 
tack upon  Trenton,  and  was  in  the  battle  at 
Princeton.  In  1777,  the  time  of  his  regiment 
having  expired,  he  returned  to  New  Hamp- 
shire and  raised  a  new  one;  but  considering 
himself  unjustly  neglected  by  congress  in  the 
list  of  promotiona,  he  retired  from  its  ser- 
vice. He  received  a  vote  of  thanks  from  the 
New  Hampshire  legislature,  and  was  placed  in 
command  of  the  troops  raised  there  to  oppose 
tlie  British  advance  from  Canada.  Acting 
npon  the  authority  of  the  state  aud  his  own 
judgment,  he  refused  to  obey  the  orders  of 
Oen.  Lincoln  to  march  to  the  weat  of  the 
Hudson,  leaving  Bargoyne'a  rear  unmolested; 
and  on  Aug.  16, 1777,  he  fought  the  battle  of 
Bennington,  for  which  congress  passed  a  vote 
of  thanks  to  hira  and  made  him  a  brigadier 
general,  notwithstanding  they  had  just  before 
censured  him  for  his  disobedience  of  the  or- 
ders of  Oen.  Lincoln.  He  joined  Oen.  Gates 
at  Bemis'a  heights,  but  the  term  of  his  militia 
having  expired,  he  returned  to  New  Hampshire 
and  recruited  a  new  force,  with  which  he  cat 
off  Burgoyne'sretrentfromSaratega.  In  1778 
he  was  placed  in  command  of  the  northern 
■  I  1779  and  1780  he  served  in 
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Rhode  Island  and  New  Jersey,  and  at  West 
Point,  and  was  a  member  of  the  conrt  mar- 
tial which  condemned  Andrg ;  and  in  1781  be 
again  bad  command  of  the  northern  depart- 
ment, with  his  headquarters  at  Saratoga.  Be 
lived  in  retirement  after  the  war,  of  which 
be  was  the  last  surviving  general  except  Sam- 
ter. — See  "  Life  of  John  Stark,"  by  Edward 
Everett,  in  Sparka's  "  American  Biography," 
Ist  series,  vol.  i.,  and  "Memoirs  and  Official 
Correspondence  of  General  John  Stark,"  by 
Caleb  Stark  (Svo,  Concord,  1860). 

BIIKKE.  a  N.  W.  county  of  Indiana,  drained 
by  the  Yellow  and  Kankakee  rivers,  and  trav- 
ersed by  several  rwlroads ;  area,  482  sq.  m. ; 
pop.  in  1870,  8,886.  The  snrface  is  level  and 
m  many  places  marshy,  with  several  small 
lakes,  and  the  soU  is  fertile.  The  chief  pro- 
dnctions  in  1870  were  12,449  bushek  of  wheat, 
4,516  of  rye,  26,104  of  Indian  com,  and  4,486 
Iha.  of  wool  There  were  1,017  milch  cows, 
2,408  other  cattle,  1,482  sheep,  and  2,167 
Swine.    Capital,  Knox. 

CTAKUNG,  or  Stare,  the  common  name  of  the 
coniroatral  birds  of  the  family  itumida,  and 
subfamily  §tiiminm,  of  which  the  genua  s(ur- 
nut  (Linn.)  is  the  type ;  the  family  a^o  inclndes 
the  straight-billed  birds  like  the  grakles,  ox- 
pecker,  Baltimore  bird,  red-winged  blackbird, 
and  satin  bower  bird,  separately  described.  In 
itvrnw  the  bill  is  long,  straight,  and  sharp, 
with  flattened  cnlmen  and  tip ;  wings  long  and 
pointed,  first  quill  spurious  and  second  and 
third  nearly  equal ;  tail  short  and  nearly  even ; 
tarsi  strong  and  broadly  scaled  ;  toes  long,  in- 
cluding the  hind  one,  the  onter  united  at  the 
base ;  claws  long,  curved,  and  sharp.  In  hab- 
its the  starlings  resemble  the  smaller  species 
of  the  crow  family,  and  the  food  consists  of 
worms,  snails,  insect*,  seeds,  and  fruita ;  they 
are  docile  in  captivity,  and  may  be  taught  to 
repeat  a  few  words  and  to  whistle  short  tunes. 
Tbey  ore  confined  to  the  old  world,  migrating 
in  large  flocks,  preferring  swampy  plaoee ;  the 
flight  is  rapid  and  even,  accompanied  toward 


evening  by  singnlar  circular  evolutions;  the 
note  is  a  shrill  whistle,  with  an  occasional 
chatter  or  imitation  of  the  cry  of  other  birda 
and  of  animals ;  the  nest  is  made  of  dried  grass, 
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in  holea  of  trees  or  old  buildings,  and  the  eggs 
are  four  to  six.  The  beat  known  speolee  is  the 
common  starling  {S.  vulgarit,  Lion.),  about  9 
in.  long,  black,  with  punile  and  greenish  re- 
flections, and  spotted  witn  boS ;  the  female  ia 
mnoh  leas  brillunt,  and  the  ;onng  males  are 
brownish  graj.  This  bird  is  fonnd  from  N. 
Enrope  to  S.  Africa,  and  in  E.  Asi^  occurring 
in  aa  large  floclu  as  the  allied  grakles  (guUea- 
liu)  in  North  America;  in  England  it  often 
migrates  sonth  in  October,  retoming  in  March ; 
It  ia  fr«qaent!7  kept  In  cages ;  the  eggs  are 
pale  blue. — The  American  starling  (itumtUa 
magTia,  Swains.)  has  been  described  under 
Ubaddw  Lake.  In  the  genos  potior  (Temm.) 
the  bill  is  shorter  and  more  carved ;  it  oontuns 
abont  a  dogen  apeoiee  in  the  old  world. 

SriB  W  BEm^BEK,  a  name  for  the  plant 
omitKogalum  wnbellatvm,  which  is  also  called 
'*  eleren-o'olock-ladj  "  (Fr.  dame  iTojue  hauret), 
as  its  flowers  open  aboat  11  o'clock ;  and  as 
th67  close  at  8  o'clock  in  the  ofteniooD,  it  ia  in 


Btw  ot  Bdhlahnn  (Onltbogthira  nmlitllMiua). 

some  localities  known  as  "  Johnny-go-to-bed." 
It  belongs  to  the  lily  famil;,  and  haa  a  small 
bnib,  from  which  ariae  narrow,  grags-like 
leaves,  with  a  white  line  in  the  middle,  and 
a  scape  6  to  8  in,  high,  bearing  a  oorjmb  of 
a  few  bright  white  flowers,  consisting  of  six 
sepals,  which  are  green  in  the  middle  on  the 
ODtside.  A  native  of  southern  and  central 
Europe,  this  was  formerly  a  common  garden 

Elant,  and  has  escaped  and  become  naturalized 
I  the  older  states.  The  genns  omithogalwn 
(Or.  i/nic,  a  bird,  and  y6Xa,  milk,  a  whimaiaal 
name)  includes  several  larger  and  more  showj 
speoies,  cnltivated  aa  hardy  garden  balba. 

STJam,  a  B.  oonnty  of  Texas,  bonndad  8.  W. 
by  the  Rio  Grande,  which  separates  it  from 
Mexico;  area,  2,100  sq.  m.;  pop.  in  I8T0, 
4,164,  including  18  colored  persons  and  many 
Mexicans.  There  is  considerable  rich  land  in 
the  valley  ot  the  Rio  Grande,  producing  com, 
sngar  cane,  &c.  The  rest  of  the  coontj  suf- 
fera  from  lack  of  water,  and  is  soitable  only 
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for  stock  rusing,  which  is  the  prindpal  ooen- 
pation.  There  are  large  herds  of  horses,  mules, 
sheep,  and  cattle.    Capital,  Rio  Grande  Citj, 

BTIEVATIOK.    See  Abstinbnoe. 

OTiamiBT,  a  town  of  Frussia,  in  the  prov- 
ince of  Saxony,  on  the  Bode,  20  m.  S.  S.  V. 
of  Uagdebnrg;  pop.  in  18T1,  10,827.  It  has 
one  of  the  largest  salt  mines  in  the  world,  dis- 
covered abont  18S7,  and  worked  with  stesm 
endues  since  16G6,  and  extensive  manufacto- 
riea  of  chemicals.  The  salt  works  have  been 
described  by  Bischof  (Halle,  1884),  and  by 
Rbeinwarth  (Dresden,  18TI). 

SIOBI  BLAHS,  an  island  of  New  York,  con- 
stituting with  several  adjacent  ialeta  the  county 
of  Richmond,  B  m.  8.  W.  of  New  York  city, 
from  which  it  is  separated  by  New  York  bay ; 
length  N.  £.  and  S.  W.  13  m„  greatest  breadth 
8  m. ;  area,  C8|  Bq.  m. ;  pop.  in  1870,  S8,0S9; 
In  187C,  86,241.  It  is  separated  from  Long 
Island  on  the  northeast  by  the  Narrows,  from 
New  Jersey  on  the  west  by  Staten  Island  sound, 
abont  i  m.  wide,  and  from  the  same  state  on 
the  north  by  Newark  bay  and  the  Kill  Von 
EuU,  and  is  bounded  8,  E.  end  S.  by  the  lower 
bay  and  Karitan  bay.  It  is  divided  into  five 
towns,  viz. ;  Oaatleton,  Middletown,  Northfield, 
SoDthfleld,andWestfield.  New  Brighton  (pop. 
7,48B  in  1870),  Port  Kiohmond  (8,028),  and  Tot 
tenville  (1,G?1)  are  incorporated  villagea.  The 
surface  is  mostly  level  or  gently  ondolating. 
A  broad  range  of  hills,  reaching  a  maximnm 
height  of  810  ft.,  extends  £.  and  W.  across  the 
N.  portion.  Iron  ore  is  fonnd.  The  island  is 
the  residence  of  a  large  number  of  persons 
engaged  in  bnsineas  in  New  York,  with  which 
city  it  is  connected  by  steam  ferries.  The 
Staten  Island  railroad  extends  from  Oliften  at 
the  N,  E.  to  Tottenville  at  the  S.  W.  extremity. 
Fort  Tompkins  and  Fort  Wadsworth,  with 
several  batteries,  command  the  Narrows.  The 
New  York  quarantine  establishment  is  situated 
on  artificial  ialands  oS  the  £.  shore.  Staten 
Island  is  the  seat  of  the  "  Sailors'  Snug  Harbor," 
a  retreat  tor  superannuated  seamen,  and  of  a 
hospital  for  seamen  and  an  asylum  for  desti- 
tnte,  sick,  and  infirm  families  of  seamen,  sup- 
ported by  the  "Seamen's  Fund  and  Retreat" 
(See  KicHHoHD,  vol.  ziv.,  p.  819.) 

ffTAira  GEHEXAI.  L  An  assembly  of  the 
nation  which  existed  in  France  previous  to  the 
revolution,  and  consisted  of  the  representa- 
tives of  the  clergy,  the  nobility,  and  the  third 
estate  (tUrt  itat).  Before  the  reign  of  Philip 
the  Fair,  the  people  or  uDprivileged  class  had 
no  Toioe  in  the  general  administration  of  the 
kingdom ;  but  that  monarch,  being  involved  in 
his  great  straggle  with  the  papacy,  and  do- 
sirouB  to  have  the  whole  nation  on  his  side, 
determined  to  convene  an  asaembly  in  which, 
in  addition  to  the  clergy  and  nobility,  the 
principal  inhabitants  of  the  towns,  or  bovr- 
gtoiMie,  forming  a  tliird  estate,  shoold  be  rep- 
resented. The  mass  of  the  people,  how- 
ever, never  had  a  voice  in  these  assemblies. 
The  three  orders  forming  the  states  geaeral 
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met  in  Paris  in  1803,  and  b^  their  mipport 
induoed  the  Mug  to  reasaamble  them,  in  1803 
and  agun  in  1808,  wlien  they  voted  for  the 
condem  nation  of  the  knights  templars.  The 
example  of  Philip  was  imitated  bj  his  sno- 
oessors.  During  the  wars  with  Edward  III. 
of  England  the  states  general  acted  with  anoh 
anthontj  in  the  affairs  of  tbe  revenae  as  to 
make  the  oonrt  dependent  on  their  decisions. 
The  disasters  which  befell  the  nobility  at  Orficy 
and  Poitiers  enabled  the  third  estate  to  play 
an  nnnsaal  part  at  this  time.  The  people  of 
Paris  aoqnired  an  nndue  influence,  while  tbe 
provinoes  were  imperfectly  represented.  In 
1857  an  ordinance  of  the  daophin  Oharles  left 
the  raising  and  disposition  of  the  revenoes  to 
the  states  general,  and  declared  the  members 
inriolahle.  During  the  next  80  years  they  met 
frequently ;  but  in  148Q,  by  voting  a  fixed  earn 
for  the  snpport  of  a  standing  army,  they  re- 
moved one  of  the  prinoipat  reasons  for  their 
oonvocation.  Henceforward  they  met  at  long 
intervals.  A  resolution  to  meet  biennially, 
passed  on  the  accession  of  Gharlea  VIII.  and 
approved  hy  the  oonrt,  remained  without  ef- 
fect; and  finally  the  kinss  came  to  feel  that 
tkbey  could  rule  without  the  nation.  The  last 
meeting  before  the  rerolotion,  that  of  iei4-'15, 
was  marked  by  disputes  between  the  orders, 
in  which  the  third  estate  was  humiliated.  In 
all,  the  body  had  assembled  about  30  times  in 
three  centuries.  In  plaoe  of  the  states  general 
the  kings  at  times  convened  an  assemhij  of  the 
notables,  or  prominent  men  of  all  ranks,  who, 
being  nominated  by  the  sovereign  or  tbe  privy 
oonnctl,  more  readily  complied  with  the  roy^ 
demands.  The  notahlea  assembled  in  1826  for 
the  last  time  previous  to  the  reign  of  Lonis 
XVI.,  when  they  were  again  convoked  In  1767 
and  1789.  These  assemblies  having  shown 
their  inefScienoy,  the  disorders  of  tiie  king- 
dom induced  Louis  XVI.  to  revive  the  states 
general ;  and  on  May  6,  178S,  their  seasions 
were  opened  at  Versailles.  Under  the  old 
kin([s  the  states  general  were  the  only  assem- 
bly in  France  wluoh  may  be  said  in  a  measure 
to  have  formed  a  national  legislature.  Their 
aMStons,  however,  were  very  brief,  oooasion- 
ally  lasting  only  a  few  days,  and  they  were 
generally  called  together  to  vote  subsidies  or 
deliberate  on  the  measures  of  the  court,  not  to 
devise  laws  for  the  state,  though  they  were 
expected  to  present  their  lists  of  grievances 


the  clergy  and  nobles  to  thwart 
of  tbe  ^ird  estate.  Against  this  division  the 
third  estate  rose  in  1789.  They  insisted  on  a 
vote  by  members,  and  carried  tbroagh  their 
demand  by  constituting  themselves  the  nation- 
al assembly,  (See  CossTirrnosiL  Ooitvbit- 
rios',  and  Fbanob,  vol.  vii.,  p.  885.) — Several 
of  the  provinoes  not  origin^ly  incladed  in  the 
French  crown,  as  Brittany,  Bnrgnndy,  Na- 
varre, Langnedoo,  and  others,  possessed  special 
uaembliei  called  etali  proiimeiava,  to  whose 
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approval  the  demands  of  the  aoverelgn  wera 
suDQiitted.  The  third  estate  earjv  obtained  & 
place  in  these  bodies,  and  in  the  statw  of 
Langnedoc  they  had  a  vot«  equal  to  that  of 
the  other  orders  combined.  These  assemblies 
gradually  lost  their  importance,  and  diaap- 
peared  with  the  revolution.  IL  Tbe  national 
assembly  of  the  Dutch  repnblio,  oonsiBting  of 
the  deputies  of  the  provinces,  who  were  choeea 
by  the  provincial  assembliei  or  states.  Ths 
depnties  of  each  province  had  one  collective 
vote.  The  term  continues  to  be  the  official 
designation  of  the  Dutch  legislature. 

8T1T1C8.    See  Meohaecics. 

OTATISnfH,  the  systematic  ooUeotion  and 
olsasiflcation  of  facts  relating  to  the  social  and 
industrial  conditions  of  the  people.  One  of 
the  first  to  systematize  statistics  and  give  to 
them  a  soientiflo  character  waa  Qottfried 
Achenwall,  who  lectured  on  that  subject  in 
the  university  of  GCttingen  about  the  middle 
of  the  18th  oentnry,  and  gave  the  name  (Oer. 
Stoat,  sute)  to  the  science.  A.  L.  von  SohlO- 
zer  (died  1809),  a  pupil  of  Aobenwall,  devel- 
oped the  science  more  fully.  Dnring  the  pres- 
ent century  marked  progress  has  been  made  in 
statistical  sdence.  The  chief  coontriea  of  En- 
rope  have  organized  statistical  bureans,  de- 
partments, or  oommissionB,  which  collect  and 
pnblish  periodically  facts  relating  to  tbe  con- 
dition of  the  people  in  every  phase  of  life. 
France,  Belsium,  Sweden,  Prussia,  and  Italy 


tistioal  societiea  which  pnblish  periodicals. 
In  1832  a  statistical  seminary,  for  aSording 
instruction  in  the  theory  and  practice  of  the 
science,  was  established  in  Berlin,  through  the 
eflorta  of  Dr.  Engel,  and  a  professorship  of 
statistics  was  established  in  the  university  of 
that  city  in  1874.  In  England  statistical  re- 
ports on  the  various  interests  of  the  United 
Kingdom  are  published  annually  by  parlia- 
ment. In  the  United  States  statistics  of  com- 
merce and  navigation  are  published  monthly 
and  annually  by  the  bnrean  of  statistics ;  thoee 
relating  to  ednoatiou  are  pnhlishad  annnally 
by  the  Dommissioner  of  eduoalion,  and  those 
relating  to  agriculture  by  the  bureau  of  agri- 
onltnre. — Great  importance  is  attached  in  all 
oountriee  to  the  thorough  and  frequent  col- 
lection of  vital  statistics,  which  are  of  the 
highest  value  in  determining  questions  of 
health,  duration  of  life,  movement  of  popnift- 
tion,  Ac.  As  early  as  1888  the  clergy  in  Swe- 
den were  required  to  keep  registers  of  mar- 
riages, births,  and  deaths.  In  most  if  not  all 
of  tbe  countiies  of  Europe  these  statistics  are 
carefully  oollected  and  published  periodically. 
In  England  they  are  under  the  charge  of  the 
registrar  general,  who  publishes  an  annuot  re- 
port. 'So  proviffion  has  been  mode  by  the 
United  States  for  the  collection  of  vital  statis- 
tics except  when  the  decennial  censuses  are  ta- 
ken. In  many  of  the  states,  however,  records 
of  births,  marriages,  and  deaths  are  required 
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to  be  kept  and  pnblbhed  at  interrali.— Tbe 
flrat  international  statistical  oongress  met  In 
Brassels  in  18C3 ;  tesnoDS  have  eiooe  been  held 
at  Paris,  1865;  Vienna,  1857;  London,  1860; 
Berlin,  1863 ;  Florence,  1807 ;  the  Hagae,  1869 ; 
and  St  Peterebarg,  187S.     (See  Cer8us.) 

STIIICS)  (MBik    See  Cxoiuns  Statius. 

BTIIIES,  PaUif  ParMu,  a  Koman  poet,  born 

Srobabl;  in  A.  D.  01,  died  probablj  in  00. 
[is  father  was  a  preceptor  of  the  emperor  Do- 
mitian,  b7  whom  the  eon  wa«  patronized.  In 
the  Alban  conteits  he  three  timee  gained  the 
Tictor;f.  It  has  been  aaid  that  he  was  a  Obris- 
tian,  and  that  the  emperor  stabbed  him  with  a 
ttUut  in  a  moment  ot  anger.  Some  details 
abont  his  life  and  cbaraoter  have  been  com- 
piled hj  Occiool  (Padaa,  1869).  His  extant 
works  are ;  SUtarwn  Libri  V,,  a  colleodon  of 
89  poems  on  paMing  eveDto,  divided  into  five 
books;  Thebaidot  Ltiri  XI t.,  an  epio  founded 
npoD  the  legendary  account  of  the  expedition 
01  the  seven  aguust  Thebes,  of  which  tbe  first 
book  was  tr^slated  into  Engliah  by  Pope; 
and  AeKiUeidoi  Libri  II.,  an  epic  never  fin- 
ished. The  best  edition  is  Markland'i  (1788), 
revised  by  Queck  (1854).    A  new  critical  edi- 


lated  into  English  by  Thomas  Stephens  (8vo, 
I«ndon,  1648),  and  Ute  entire  poem  by  W.  L. 
Lewis  (2  vols.  8vo,  Oxford,  1787  and  1778). 
The  "  Achilletd"  has  been  translated  by  How- 
ard (8to,  London,  16G0).  There  is  &  German 
translation  by  Bindewald  (1868). 

CTATIJAET.    See  Scdlptttbb. 

BUnriE  W  lUGDfk    See  FunM,  Btatctb 


Wtkrtembere,  Bept. 
11,  1800,  died  in  Freiburg,  Badrai,  Jan.  19, 
16CS.  He  studied  at  Tflbingen,  was  ordained 
a  Roman  Catholic  priest  in  1827,  became  pro- 
fessor ot  theology  at  Giessen  in  18S0  and  at 
Freiburg  in  1887,  and  a  canon  in  1848,  and  in 
1851  wa«  elected  a  member  of  the  first  chamber 
of  the  legislatore  of  Baden.  His  chief  works 
are:  OaehieMt  dar  Biiehnfiwa&ltn  (T&bingen, 
1680) ;  EneyhlapadU  der  thtoloffuehtn  Wium- 
toht^Un  (Hentz,  1884-  ad  ed.,  1840) ;  D»r  Geiit 
dtt  Chrittenthumi  (Mentx,  1686),  many  times 
reprinted  and  translated ;  and  Die  ehrittlitht 
Ligmatii  (4  vols.,  1S44-'6S,  not  complete),  in 
whioh  he  attempts  to  harmonize  the  resalts  of 
modem  pbilosopby  with  the  doctrines  of  the 
Catholic  ehnroh.  His  other  works  inolade  Sm- 
tui  Erigena  tmd  die  Witieruehq/l  teitier  Zeit 
(vol  i.,  Frankfort,  1840,  unfinished) ;  DiePKi- 
loeephitdteChrittenthwat (vol.  i,,  Mentz,  1840, 
■nGnished);  DanUUwig  wd  Kntik  de*  He- 
fftreehen  Sy»t9m»  (Mentz,  1844) ;  and  D» 
PnUttantUmui  in  *»inem  Weien  und  Mtn«r 
Btttitieieluna  (Freiburg,  1846). 

misWHt,  Kari  FriedtM,  a  Oerman  theolo- 
giao,  bom  m  Stuttgart,  July  25,  1761,  died  in 


OOttingen,  July  S,  18S6.  He  studied  st  Tfibin- 
gen,  and  in  17Q0  became  professor  of  theology 
at  QCttingen.  At  first  he  was  a  rationatist, 
but  he  gradoally  inclined  to  enpematnralism. 
His  works  extend  over  nearly  every  depart- 
ment of  theology;  but  those  on  church  his- 
tory are  the  most  valued,  and  include  KtTch- 
lieh*  Oeogrt^hie  tind  SUtHttik  (9  vols.,  TQbin- 
gen,  1804),  the  first  scientific  work  on  this 
snbjeot,  and  QtiehiehU  dor  tliealogitekBn  Wi*- 
tmieh^ftm  (a  vols.,  QOttingen,  1810-'ll). 

STADNTON,  a  river  in  the  B.  pert  of  Virginia, 
whioh  rises  in  Montgomerr  co.,  among  the  Al- 
leghany monntains,  Sows  £.  and  8.  £.  through 
a  pass  in  the  Blue  Bidge,  and  with  Dan  river 
forms  the  Roanoke  at  Claiksville,  Uecklen- 
burg  CO.  It  is  200  m.  long,  and  in  the  first  20 
m.  of  ita  oonrse  has  a  fall  of  1,000  ft. 

ffrimTOH,  a  city,  county  seat  of  Augusta  co., 
Virginia,  on  Lewis  creek,  a  tributary  of  the 
Shenandoah  river,  and  on  the  Chesapeake  and 
Ohio  railroad  at  the  junction  of  a  branch  ot 
the  Baltimore  and  Ohio  line,  100  m.  direct  and 
180  m.  by  rail  W.  N.  W.  of  itichmond ;  pop.  is 
1870,  5,180,  of  whom  J,686  were  colored;  in 
1876,  abont  7,000.  Itissnrronnded  by  abighlj 
productive  country,  abounding  in  fine  scenery. 
Stages  run  to  Woyer's  and  Madison's  caves,  18 
m.,  and  to  the  Augusta  springs,  12  m.  distsnt. 
It  is  the  seat  of  the  western  state  lunatic  asylnm 
and  of  the  state  insCitntion  for  the  education  of 
the  deaf  and  dumb  and  the  blind,  each  having 
fine  buildings  and  grounds.  The  principal  man- 
ufactories are  two  iron  fonnderiea,  two  tobacco 
factories,  and  two  fiour  mills.  There  are  three 
banks,  with  a  capital  of  1500,000;  free  public 
schools,  with  an  attendance  of  more  than  600 
white  and  800  colored  children ;  a  Roman  Cath- 
oUo  seminary ;  Lutheran,  Methodist,  and  Pres- 
byterian female  seminaries,  having  more  than 
600  pupils ;  three  weekly  newspapers ;  and 
nine  ohurohee,  viz. :  B  Baptist  (1  colored),  1 
Episcopal,  1  Lutheran,  8  Methodist  (8  colored), 
1  Presbyterian,  and  1  Roman  Oatholio. 

SriliNTOH,  Sir  twrge  Hmmu,  an  English  au- 
thor, bom  in  Salisbury,  Ma^  20, 1781,  died  in 
London,  Aug.  10,  ISBB.  He  was  the  eon  ot 
Sir  George  Leonard  Staunton  (1787-1801), 
confidential  secretary  of  Lord  Macartney  at 
Madras,  and  a  member  of  his  embassy  to  China, 
ot  which  he  wrote  an  aocoimt  (2  vols.  4ta, 
1707).  Qeorge  Thomas  accompanied  his  father 
to  China  in  1792,  afterward  studied  at  Csm- 
bridge,  and  in  1799  went  to  Canton  as  secre- 
tary of  the  East  India  company's  factory  there, 
of  which  he  afterwsrd  beosme  president.  In 
1816  he  wss  attached  to  Lord  Amherst's  em- 
bassy to  China,  and  from  1818  to  1852,  with  a 
tew  intermissions,  was  a  member  of  parlia- 
ment. His  principal  works  are:  "The  Penal 
Code  of  the  Chinete  Empire"  (4to,  London, 
1810) ;  "  Narrative  of  the  Chinese  Embassy  to 
the  Tartar  Ehan  Tourgonth  during  the  Tears 
181S-'15"(ie21);  and  "  Misoellaneous  Not^oee 
relative  to  China  and  the  British  Oommercial 
Intercourse  with  that  Ootmtry  "  (1822). 
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SlkJUtmS,  Hnnrd,  an  English  author,  tx>rn 
in  ISIO,  died  in  London,  June  SS,  1874.  He 
was  educated  at  Oxford,  bat  loft  without  taking 
e.  degree,  and  went  to  London.  In  184S  be 
won  a  match  in  Paris  over  Bt,  Amand,  the 
ohess  champion,  and  rabaequentlj  conducted 
the  chess  colnmn  in  tbe  "Utustrated  London 
News,"  and  published  "The  Chess  Player's 
HandBook"  ^ndoD,  I84T;  with  supplement, 
"Ohess  Praxis,"  1860);  "Oheaa  Player's  Com- 
panion" and  "Ohess  Player's  Text  Book" 
(1849);  and  "Chess  Tournament"  (1862). 
E^m  1867  to  1800  he  was  engaged  in  editing 
an  edition  of  Shakespeare ;  in  1864  he  brought 
out  a  facsimile  of  the  folio  of  1638,  and  pub- 
lished "Memorials  of  Shakespeare;"  and  in 
1673  be  contributed  to  the  "Athonssum"  a 
series  of  papers  on  the  "  TTnsaBpectAd  Oormp- 
tions  of  Shakespeare's  Text."  Ho  also  wrote 
"Great  Schools  of  England "(Svo,  1865). 

STiVPITZ,  JAiam  tsb,  a  German  theologian, 
bom  in  Meissen,  died  in  Salzburg,  Dec.  28, 
1&24.  He  was  on  An^atinian  monk,  obtained 
from  the  pope  In  IGOl  general  priTileges  for 
the  newly  established  university  at  Wittenberg, 
of  which  he  was  made  dean  on  ite  opening  in 
IG03,  and  In  1S08  canaed  Luther  to  become  a 

Erofessor  there.  Ho  approved  of  tbe  theses  of 
uther  against  papal  indulgenoes,  but  not  pub- 
tioly.  In  1G18  he  demanded  at  Augsburg  that 
Lnther  should  not  be  condemned  unheard  and 
untried.  He  became  court  preacher  at  Salz- 
burg, and  in  1C22  abbot  of  a  Benedictine  con- 
Tent.  He  is  the  author  of  Da  Amon  Dei 
(Leipsio,  1618),  and  several  other  writings  of 
a  myfltioal  character. 

STATlNOa,  a  town  of  Norway,  capital  of  a 
district  of  the  same  name,  in  the  province  of 
Ohristiansand,  on  the  Bukkeflord,  100  m.  S.  of 
Bergen;  pop.  In  1870,  17,068.  It  has  three 
suburbs,  a  cathedral  dating  from  the  11th  cen- 
tury, a  good  harbor,  about  600  registered  ves- 
sels, and  extensive  fisheries.  The  popolattoa 
in  1801  was  barely  2,600. 

CTATBOPOL.  I.  A  government  of  Rnssia,  in 
OiacancaBia,  hounded  N.  by  the  country  of  the 
Don  Cossacks  and  Astrakhan,  E.  and  S.  by  the 
Terek  territory,  and  W.  by  the  Kuban  territo- 
ry; area,  36,634  sq.  m. ;  pop.  in  1871, 487,118, 
embracing  Bussians,  Cossacss,  Nogai  Tartars, 
Oalmuoks,  Turkomans,  Armenians,  and  others. 
The  government  is  mostly  level  and  nnprodno- 
ttve,  ooDtaina  a  number  of  shallow  lakes  and 
swamps,  and  is  watered  by  the  Kama,  Kalauz, 
and  other  rivers.  IL  A  town,  capital  of  the 
government,  on  the  Atchla,  186  m.  S.  E.  of 
Azov;  pop.  in  1871,  20,927.  It  is  strongly 
fortified,  has  several  churohes  and  scbocls,  a 
fine  bazaar,  manufactories  of  soap  and  leather, 
and  an  increasing  trade  with  the  Asiatic  prov- 
inces of  the  empire.  The  neighboring  warm 
sulphur  springs  are  much  frequented. 

STUM,  the  vapor  of  water.  Water,  and 
even  ice,  at  all  temperatures,  when  not  con- 
fined within  impermeable  walls,  continually 
give  off  vapor,  the  Burfaoe  partiolea  usuming 
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the  gsMona  state  with  a  rapidity  determined 
by  the  temperature  of  the  mass  and  the  nature 
and  density  of  the  superincumbent  atmosphere. 
When  confined,  this  gasification  goes  on  with- 
out regard  to  the  character  or  density  of  the 
atmosphere  present  nntil  the  vapor  produced, 
by  gradual  accumulation,  aoqnireathemaximnm 
density  and  pressure  attainable  at  that  tem- 
perature ;  then  the  formation  of  vapor  ceases. 
The  minimum  temperature  at  wluch  the  sub- 
stance can  exist  as  vapor  under  a  given  pres- 
sure, and  the  maximum  at  which  the  water  can 
retain  its  liquid  form  under  that  pressure,  are 
the  same.  This  temperature  is  called  the  tem- 
perature of  saturation  under  the  given  pres- 
sure. When  tbe  process  jnst  described  is  car- 
ried on  in  a  vessel  open  to  the  atmosphero, 
the  issaing  vapor  mingles  with  the  molecules 
of  that  atmosphere  as  rapidly  as  formed,  and 
separates  only  at  tbe  surface,  until  the  boiling 
point  is  reached,  at  which  temperature  the 
pressure  of  the  vapor  becomes  equal  to  that 
of  the  atmosphere ;  the  formation  of  vapor 
(heat  bein^  supplied  In  sufficient  quantity)  be- 
comes rapid,  and  takes  place  vrithin  the  mass 
as  well  as  at  the  surface ;  ebullition  or  boiling 
begins,  the  atmosphere  is  foroed  aside,  and  the 
ascending  steam  passes  ofF  «n  mame.  (See 
BonjNo  PoiHT.)  The  temperature  of  the  boil- 
ing point  varies  with  the  tension  of  tbe  atmos- 
phere. Its  mean  temperature  in  open  air  at 
tbe  sea  level  is  312°  F.,  100°  on  the  eentigrade 
scale,  80°  on  the  Reaumur  scale,  and  673-2''  on 
the  absolute  scale.  Tbe  temperature  of  both 
water  and  steam  in  a  steam  boiler  is  the  boil- 
ing point  due  to  the  pressure  of  steam  carried. 
A  table  of  anch  temperatores  and  pressures  is 
given  below.  Superheated  steam  is  that  which 
baa  a  temperatnre  higher  than  that  of  satura- 
tion at  tbe  same  pressure.  If  equal  quantitiet 
of  heat  be  supplied  in  equal  times,  an  interval 
will  elapse  after  the  temperature  has  risen  to 
the  boiling  point  before  the  water  will  have 
become  vaporized,  which  interval  wiU  be  abont 
6t  times  that  required  to  heat  the  liquid  from 
the  freezing  to  uie  boiling  point.  Careful  ex- 
periment has  shown  that,  in  the  tranrition  from 
the  liquid  to  the  gaseous  condition,  6^  timei 
as  much  heat  is  required  as  to  heat  the  same 
weight  of  water  from  82°  to  212°.  The  exact 
ratio  is  as  IBO-fl  to  9661 ;  it  being  neoesaarf 
to  supply  180'5  units  of  best  to  each  pound  of 
water  to  raise  it  in  temperature  from  the  f  reel- 
ing to  the  boiling  point,  and  966*1  British  ther- 
mal unite  to  change  it  into  steam.  As  no  rise 
of  temperature  was  perceived  during  this  last 
change  of  stete,  this  heat  was  called  by  Dr. 
Black  latent  heat,  which  name  is  still  retained, 
although  it  is  now  well  known  that  it  is  thia 
heat  which  performs  the  work  of  vaporization. 
The  quantity  of  heat  required  to  ohange  water 
at  the  boiling  point  to  steam  at  the  same  tem- 
peratnre varies  with  the  pressure.  Fnder  at- 
mospheric pressure.  Dr.  Black  and  James  Watt 
found  its  amonnt  approximately,  and  Regnaolt, 
who  discovered  ite  variation  with  ohange  of 
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prMBore,  detennined  it  with  groat  Mcoracr  (or 
a  wide  range  of  (emp«rMiir«a  and  preunraa. 
At  813°  U  b  9S6-1  British  thermal  nnito  per 
pound.  At  any  other  temperatare  it  is  1091'T— 
0-685  (T"— Si")— O-O0000O1O8  (T—891'')*(Ran- 
kine),  or  nearly  11I8-M— 0-660  T.  The  total 
unonnt  of  heat  reqnired  to  raiae  one  ponnd 
of  water  from  any  given  temperatiire  to  the 
temperatnre  of  evaporation,  and  to  eyaporate 
it  at  the  latter  temperature,  or  the  total  heat 
of  ev^wra^on,  is  often  called  the  total  heat  of 
■team.  This  TOriea  st  different  temperatorei, 
andia  oqnal  tol091-7+0-806Cr— 83°)— e,(T,- 
88"),  or  108]-»4  +  0-806  T,  from  83°.  It  is 
nearly  1118'g4+0'SO0  T  where  the  initial  tem- 
peratare is  hjpothetioaUy  0°.  In  these  ex- 
preadona,  Tis  the  temperatare  of  vaporization, 
«t  the  mean  specific  heat  of  water  between  the 
freezing  point  and  the  temperatare  of  the  feed 
water,  and  Ti  the  latter  temperatnre.  Reck- 
oning from  S18°,  the  valaea  of  latent  and  to- 
tal heat  become  I=9Se-l-0'695(T— Sia°),  and 
with  a  given  t«mperatare  t  of  feed  water,  h'= 
1178-8 -t-t-O-80fi(T-212°X  the  total  heat  in 
tbe  latter  case  being  measured  from  the  initial 
temperature  of  the  feed  water  t  to  that  of  tbe 
steam  forming  at  T"  F.  For  the  oendgrade 
K«le,  these  vslnee  become  1=006-5—0-695  T°, 
indA'=flO«-6— t+0-80fi  (T°— 100").  The  to- 
tal heat  of  steam,  expressed  in  foot  ponnds  of 
energy,  is  H=835,000-|-236'GT.  A  pound  of 
good  oobI,  used  under  a  good  steam  boiler, 
win  evKporate  8}  lbs.  of  water  at  a  tempera- 
tore  of  830°  F.,  and  a  preasnre  of  76  Ibi,  per 
•qnare  inch  above  the  atmosphere,  the  tem* 
peratore  of  the  water  when  entering  the  boil- 
«-  bang  40°.  Here  the  total  heat  per  ponnd 
of  water  i»  (1 178- 6 -*0)-f0  ■806(820-21 3)= 
1171-54 ;  the  heat  per  pound  at  fuel  ia  1171'54 
X  8-G=S9S8'l ;  ana  the  equivalent  evaporation 
from  and  at  312°  is  SgfiS-l-i-SSe-I= 10-81  lbs. 
of  water  per  ponnd  of  coaL  The  specific  heat 
of  steam  under  constant  pressure  is  0*480. 
At  constant  volume  it  is  0-865 ;    *.  0.,  the 

anantity  of  heat  per  ponnd  required  to  raise 
ae  temperature  of  steam,  where  its  expansion 
is  just  HQffloient  to  beep  its  pressure  constant, 
is  0-480  British  thermal  unite ;  and,  when  con- 
fined within  an  nnchangtug  space,  its  pressure 
rising  with  ita  increase  of  temperatnre,  the 
heat  required  per  degree  is  0-S66  anits.  The 
thermal  unit  is  tbe  quantity  of  heat  required  to 
raise  the  temperature  of  one  pound  of  water 
one  degree  at  the  temperature  of  maximum 
density.     The  value  at  other  temperatures  is 

Crtically  the  aame. — Steam,  when  perfectly 
from  particles  of  water,  is  dry,  invisible, 
and  in  its  physical  properties  similar  to  other 
gases.  Its  density  (^=1)  is  0-822.  Inohang- 
iug  in  temperatare  one  degree  under  constant 
presaare,  it  absorbs  heat  equal  to  8677  foot 
[loands  of  work.  The  work  of  the  evapora- 
tion of  a  onbic  inch  of  wster  at  213°  is  near- 
ly eqnal  to  that  of  raising  a  ton  one  foot.  Its 
coemoient  of  ezpanaioQ  beoomea  equal  to  that 
of  perfect  gasea  at  about  18°  above  the  tem- 
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Gratnre  due  to  its  pressure,  according  to  Fair- 
im  and  Tate.  Steam  expanding  while  doing 
work,  as  in  the  steam  cylinder  of  an  engine, 
becomes  partially  condensed.  When  expand- 
ing without  doing  work  it  superheats,  the  dif- 
ference of  total  beats  at  tbe  temperatures  of 
the  extremes  of  presaare  becomins  observa- 
ble OS  sensible  heat  in  the  production  of  this 
superheating.  The  eloatio  force  of  satarated 
steam  being  dependent  only  upon  its  tempera- 
ture, the  relation  may  be  expressed  by  a  math- 
ematical formula.  Uany  such  formnlas  have 
been  proposed,  none  of  which  are  exact.  The 
simplest  is  Tredgold's,  t=175{/A— 76,  m  which 
t  is  the  temperature  F.  and  A  the  number  of 
atmospheres  of  preamire.  This  is  correct, 
within  two  degrees,  from  one  up  to  above  26 
atmospheres  of  pressare,  and  is  much  more 
nearly  acoorate  at  the  extremes  of  that  range. 
In  Southern's  formula,  which  has  been  much 
used  byengineers,  ?=(■,«.;«)  +  O'i  1  ii  which 
F  is  the  pressure  in  inches  of  mercury.  These 
formulas  are  now  seldom  employed,  as  every 
work  upon  thb  subject  contains  a  table  of 
presBUrM,  tMnperaturea,  and  volumes.  Where 
great  accuracy  la  required,  and  no  table  is  at 

hand,  Bankine'e  fonnulas,  log.  P=A j, 

8nd^=V'^^?7^_^,  may  be  uaed.  In 
these  formulas,  P  is  the  pressure,  t  absolute 
temperature  (461-S+T°  FA  and  A,  B,  and  0 
are  ooDstanU :  A=8-2GS;  log.  B=8-48S;  tog. 
C=5-699j  ^=0-00844;  ^=0-0000118*.  The 
pressure  increases  with  the  temperatare  at  a 
rate  which  itself  also  rapidly  increases  with 
rise  of  temperatnre.  The  relative  volumes  of 
steam  and  water  can  be  calcolated  by  Pole's 

S4Ue  t4SS0 

formulas:  V=— — -  +  65;  1"=^^^;  bhA  still 
more  accurately  by  those  of  Fairbeim  and 

P*IM»  T-Sfr« 

The  relative  volume  or  density  of  steam  under 
varying  pressure  oan  be  computed  by  the  nse 
of  Bankine's  formula,  ■y.=(j)  ,  in  which  V 
and  P  are  the  rolumea  in  cubic  feet,  and 
the  pressure  reckoned  above  a  vacuum,  in 
pounds  per  square  inch,  of  one  pound  of  steam 
at  tbe  given  pressure,  and  Y'  is  the  volume 
(23-86  cubic  feet)  of  one  ponnd  of  steam  at  P', 
the  atmospheric  pressure.  A  cubic  inch  of 
water  makes  about  a  cubic  foot  of  dry  steam. 
Steam  expanding  in  the  cylinder  of  a  steam 
engine  doe*  not  follow  tbe  law  of  expansion 
of  permanent  gases,  nor  does  the  variation  of 
tbe  ratio  of  pressure  to  volume  follow  any  law 
which  has  yet  been  exactly  expressed  mathe- 
matically. Rankine  considers  that  pressure 
voHm  inversely  as  the  V  power  of  the  volume, 
where  tbe  steam  neither  gains  nor  loses  beat, 
and  as  the  reciprocal  of  the  f-J-  power  where 
kept  dry  by  a  steam  jacket.    Uore  exactly, 
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PaV-'-",  and  li^.  T=»-616-0'98B  log.  P. 
In  the  foUowinA  table  oonitant  mnltiplierg  are 
giran,  the  prodDOt  of  which  Into  toe  initial 
preuare  will  give  the  mean  or  the  terminal 
presaore  for  the  grade  of  ezpanaion  Mlectod : 


comiiirf.     1 

iitrunc 
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IM-l. 
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TM-L 

niinU 

0'«W 

Ht 

O-TIT 
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— A  miztare  of  steam  and  other  gas  haa  a  ten- 
sion which  ia  eqnal  to  the  anm  of  the  tenslona 
of  the  two  oomponenta.  Thoa,  if  a  onbio  foot 
of  air  at  atniospneiio  prewnre  be  enclosed  in  a 
veaael  of  that  oapaoity,  and  if  a  onblo  foot  of 
steam  of  the  same  tension  be  introdaoed  with 
it,  the  preasnre  npon  the  walls  of  the  vessel 
will  be  two  atmospheres,  the  temperatare  of 
both  gases  being  the  same.  Btesm  formed 
from  sea  water  is  liberated  at  a  higher  temper- 
ature than  when  formed  from  pure  water. 
The  boiling  point  of  water  is  raised  abont  O'Dl" 
F.  for  each  morement  of  1  per  cent  of  its  own 
weight  of  salt  Sea  water,  cont^ning  ^  of  its 
weight  of  salt,  boils  at  218'2°  nnder  abnos- 
pherio  preasnre.  The  maximnm  proportion  of 
salt  permitted  in  marine  steam  boilers  is  nsn- 
f^J  Ai  ^^  boiling  point  being  raised  S'l'  F. 
Steam,  as  worked  in  the  steam  engine,  if  not 
dried  07  snperheatere,  is  wet;  i.  «.,  it  carries 
In  suspension  fine  partiolea  of  water.  The 
amonnt  of  water  so  snspended  has  been  fonnd 
by  Prof.  Thurston  to  be  from  0-08  to  0-20  of 
the  weight  of  the  mlitnre.  Ten  per  cent  u 
a  nana!  proportion  with  good  boilers.  The 
amount  was  determined  bj  oondenaing  In  a 
oalorimeter  a  determinable  weight  of  the  mix- 
tare,  b7  the  Dse  of  a  known  weight  of  water, 
and  noting  the  rise  In  temperatore  of  the  lat- 
ter. Knowing  the  tamperatore  dae  to  the 
steam  pressure,  the  wei^ts  of  steam  and  wa- 
ter can  be  determined.  The  principal  adran- 
tsge  of  superheating  is  an  increase  of  economy 
due  to  the  thorongh  eipnision  of  water  &om 
the  vapor,  and  consequent  reduction  of  loss  by 
oondensatjou  and  revaporization  in  the  steam 
en^ne  cylinder.  A  less  de^ee  of  improve- 
ment is  due  to  the  simple  increase  of  tem- 
perature, and  to  the  consequent  widening  of 
the  range  of  temperature  within  which  it  is 
worked.  The  most  elaborate  and  most  acen- 
rate  eiperimentat  detenninatioD  of  tbe  coin- 
cident temperatures,  pressures,  and  volnmes 
of  saturated  steam  were  made  by  Hegnault,  at 
the  expense  of  the  French  goTemment,  and 
nnder  the  anspioes  of  the  academy  of  sciences, 
and  published  in  tbe  Mimoirtt  ds  raeadimU  for 
1847.  The  following  table  gives  a  summarj'  of 
the  properties  of  steam  based  upon  Begnaolt's 


determinationa.  PreMoreaaregJTeninpoonds 
per  square  inch  above  a  vacuum,  and  in  innhea 
of  meronrj  messoring  from  the  same  point 
Volumes  are  relative  to  water  at  its  greateat 
density.  Weights  are  given  in  ponnd^  and 
specific  gravit;  is  referred  to  air  aa  niiitj  at 
a  temperature  of  82°  F.  Tbe  disbribntion  of 
heat  In  each  pound  of  steam  evaporated  at 
312°  F.  is  given  aa  foUows: 


A.  Tbe  uiuUik  hftt; 


RTtiaUtaitfaMt: 


ir  or  prevtoul^  feuntod 
••~.u,  Ita  pnuim  betng  S.llt'S 
IbL  per  eqain  t'-"  -'  — *"'- 


It  is  evident  that  the  total  latent  heat  of  steam 
cannot  be  taken  as  in  any  way  the  measnre  of 
the  enet^  or  work  in,  or  that  can  practieallj 
be  obtained  from,  the  steam.  Hnch  the  largar 
part  of  such  heat  is  expended  in  merely  over- 
coming the  oohenon  of  the  liquid ;  and  at 
all  temperatures  but  a  small  fraction  of  the 
latent  heat  can  be  made  available  in  perform- 
ing work.  Of  the  total,  seven  tenths  is  lost 
through  the  existence  of  natural  oondidonja 
over  which  man  can  probably  never  expect  to 
obtain  control,  two  tenths  through  imperfeo- 
tions  of  mechanism,  and  but  one  tenth  is  ntil- 
ized  in  even  good  engines. 
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STEAM  BOILER 


■  Bac  Eing,  "Lessmu  uid  Practical  Notes  on 
Stoam,"  die  (Nev  York,  1860;  19tbed.,  1873): 
Furbaini,"Oi«ftil  Information  for  K^neers 
(8  KiiM,  London,  16&4-'Q);  Baiter,  "  Ecoiiomr 
in  the  Use  of  Steam  "  (London,  18T4)  ^  Perry, 
"An  Elementarj  Treatiae  on  Steam"  (Lon- 
don, 1874);  Selatian  dt»  txpirienctt  de  M.  V. 
Bemault  (Paris);  and  Porter,  "Steam  Bngine 
Indicator,"  containing  a  valnable  steam  table 
(New  York,  1876). 

REIH  BOILiX.  The  use  of  steam  boilers 
datee  from  antiquity.  Hero,  who  lived  in  the 
Sd  oentmy  before  Uie  Ohriatian  era,  described 
aereral  forms  of  boilers  which  were  nsed  in 
generating  steam  for  what  seem  to  have  been 
a  variety  of  philosophical  to/s,  one  of  which 
Is  generally  referred  to  as  the  earliest  known 
example  of  the  steam  engine.  When  steam 
began  to  be  Dsefnlly  applied,  and  considera- 
ble preasorea  beosme  neceasary,  the  form* 
given  to  boilers  were  approximately  spherical, 
dlipaoidal,  or  oylindrical.  Tbos  llie  boilers  of 
De  OaoB  (1616)  and  of  the  marqnia  of  Wor- 
oestar  (1668)  were  spherical ;  those  of  Savery 

aSte)  irere  ellipsoidal  and  cylindrical.  After 
e  invention  of  the  steam  en^e  of  Newoo- 
man,  the  pressnreB  adopted  were  again  very 
low,  and  steam  Ixdlers  received  irregolar  forms 
until,  at  the  begbming  of  the  present  oentnry, 
tliey  were  again  of  neceaaity  given  stronger 
ahapeo.  The  material  waa  at  orat  freqaently 
eopper;  it  is  now  aanaiiy  wrought  iron,  and 
(ometinies  steeL — The  present  forms  of  steam 
btnlera  may  be  olaasined  as  plain,  dne,  and 
tabular  boilers.  The  plain  oylmdrical  or  com- 
mon cylinder  boiler  is  the  only  representative 
of  the  first  class  in  common  nse.  It  Is  per- 
fectly oylindrical,  with  heads  either  flat  or 
hemiapberioaL  There  is  nsnalty  attached  to 
the  btnler  a  "  steam  dram  "  (a  smaller  cylindri- 
cal veaael),  from  which  the  steam  ie  tuen  by 
the  ateam  pipe.  This  enlargement  of  the  steam 
muM  permits  the  mist,  held  in  aospension  by 
toe  steam  when  It  first  rises  from  the  surface 
of  the  water,  to  separate  more  or  less  com- 
pletely before  the  steam  is  taken  from  the 
Doiler. — Fine  boilers  are  freqaently  cylindri- 
cal, and  contain  one  or  more  cylindrical  flnes 
wluch  pass  throagh  from  end  to  end,  beneath 
the  water  line,  conducting  the  fnrnace  gases, 
and  affording  a  greater  area  of  beating  sur- 
face than  can  be  obtained  in  the  plain  boil- 
er. A  cylindrical  boiler,  having  one  floe  trav- 
ersing it  longitadinally,  is  called  a  Cornish 
boiler,  aa  it  is  generally  sopposed  to  hare 
been  first  nsed  in  CornwalL  It  was  proba- 
Uy  first  invented  by  Oliver  Evans  in  the  Uni- 
ted States,  previoos  to  1T86,  at  which  time 
he  had  it  in  nse.  The  fine  has  nsnally  a  diam- 
eter 0-6  or  0'6  the  diameter  of  the  boiler.  A 
boiler  containing  two  longitndinal  flnea  is 
caDed  the  Lanoadiire  boiler.  This  form  was 
also  introdnced  by  Oliver  Evans,  The  flnea 
have  one  third  the  diameter  of  the  boiler.  Sev- 
eral fines  of  smaller  diameter  are  often  nsed, 
and  when  a  still  greater  proportional  area  of 


heating  snrfaoe  is  required,  tabes  of  from  IJ 
in.  to  4  or  6  in.  in  diameter  are  aabstitated 
for  floes.  The  floes  are  nsoally  oonstracted  by 
riveting  sheets  together  as  in  making  the  shell 
or  onter  portion.  They  are  sometimes  welded 
by  British  manufacturers,  bnt  rarely  if  ever  in 
the  United  States.  Tubes  ere  always  "  lap- 
welded"  in  the  process  of  rolling  them.  Small 
tubes  were  first  used  in  the  United  States, 
abont  1786.  In  portable,  locomotive,  and  ma- 
rine steam  boilers,  the  fire  must  be  built  with- 
in the  boUer  itself,  instead  of  (as  in  the  above 
described  stationary  boilers)  in  a  fnmace  of 
brickwork  exterior  to  the  boiler.  The  flame 
and  gases  from  the  furnace  or  fire  box  in  these 
kinds  of  boiler  are  never  led  throagh  brick  pas- 
sages on  roliU  to  the  chimney,  as  often  in  the 
preceding  case,  bnt  are  invariably  conducted 
through  fines  or  tobes,  or  both,  to  the  smoke 
stack.  These  boilers  are  also  sometimes  nsed 
OS  stationary  boilers.  Fig,  1  represents  a  steam 
fire  engine  boiler  in  sectioiL  as  usually  exhibit- 
ed in  working  drawings,  F  is  the  furnace,  W 
the  water  space,  and  B  the  steam  space.  This 
is  the  form  of  boil- 
er adopted  for  the 
steam  fire  engine 
described  in  the  ar- 
tiole  FiBi  Ensinb. 
In  these  boUers  the 
Are  is  usually  urged 
by  the  blast  pro- 
duced by  the  ex- 
haust from  the  en- 
gine cylinder,andia 
thus  rendered  very 
intense.  The  tubes 
ore  frequently  made 
of  brass  or  of  cop- 
per, to  secure  rap- 
id transmission  of 
heat  to  the  water, 
and  thus  to  permit 
the  nse  of  a  small- 
er area  of  heat- 
ing surface  and  a 
smaller  boUer.  The 
steam  space  is  made 
as  large  as  possi- 
ble, to  secure  immunity  from  "priming"  or 
the  "entrunment"  of  water  with  the  steam. 
This  type  of  steam  boiler  was  the  earliest  of 
the  tabular  boilers.  It  was  invented  by  Na- 
than Read  of  Salem,  Uass.,  in  1791,  and  pat- 
ented in  April  of  that  year.  In  the  locomo- 
tive boiler,  flg.  3,  as  in  the  preceding,  the 
characteristics  ore  a  fire  box  at  one  end  of 
the  shell  and  a  set  of  tubes  through  which 
the  gases  pass  directly  to  the  smoke  stack. 
Strength,  compactness,  great  steaming  capaci- 
ty, fair  eoonomy,  moderate  coat,  and  conve- 
nience of  combination  with  the  running  parta 
are  secured  by  the  adoption  of  this  form.  It 
is  freqnently  used  also  for  portable  and  sta- 
tionary engines.  It  waa  invented  in  France 
by  H.  Sigidn,  and  In  England  by  Booth,  and 
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asad  by  0«orge  Stephenson  otmtemporaneoiu- 1 
)j,  in  1828  OT  1829.  Fig.  8  is  a  oommon  form 
of  marine  stetun  boiler.  It  is  nsed  vary  exten* 
Bivel;  in  the  United  States  < 


shown  h7  the  arrow,  they  retnm  to  the  front 
through  the  tabes,  and  from  the  "front  con- 
nection" rise  into  the  chimne;'.  Large  steam 
space  is  secured  in  this  boiler  bj  a  steam  drum, 
aa  in  the  tocomotiTc  boiler ;  but  here  the 
chimney  passes  through  the  steam  dmm,  and 
thos  this  "steam  obimnej,"  as  it  is  called,  is 
made  mora  nsefnl  in  drying  the  steam  and 
in  eoonomizing  heat.  The  oirculsr  shell,  the 
well  stayed  aarfaoes  of  the  fire  bos  and  the 
ends,  the  convenient  distribntion  of  parts,  and 
their  excellent  relative  proportions,  make  this 
one  of  tbe  most  satisfactory  of  all  types  of 
boilers  whiob  are  suitable  for  moderate  pres- 
sure. Fig.  4  is  a  type  of  marine  tubnlar 
boiler  which  is  in  moat  eitensive  use  in  sea- 
going steamers  for  moderate  pressare,  and 
particularly  for  naval  Tessels.  Here  the  gases 
pass  directly  into  the  hack  connection  from 


Fia.  8.— IfuliH  FIu«  ud  Tab*  B<iaa. 

the  fire,  and  thence  forward  agun,  through 
horizontal  tubes,  to  the  front  connection  and 
ap  the  chimney.    In  naval  vessels  the  steam 


chimney  is  omitted,  as  it  is  ther«  neoeMary  to 
keep  aU  parts  of  the  boiler  as  far  below  the 
water  line  as  possible.  8team  is  taken  from 
the  trailer  by  pipes  which  are  carried  from  end 

' — *  ''  "- lace,  near  the  top  of  the 

ing  these  pipes  through 
the  npper  side.    Steam 
le  boiler  "  wet,"  bat  no 
«r  oan  nsually  be  "en- 
L.    A  marine  boiler  baa 
introduced  into  the  Uni- 
ted   States   navy,  in 
which  the   eases  are 
led  from  tbe  back  con- 
nection throng  atnbe 
box  aronnd  and  among 
a  set  of  upright  water 
tubes,  which  are  filled 
with   water,    circula- 
tion taking  place  free- 
ly   from    the    water 
space       immediately 
above  the  orown  sheet 
of    the    furnace    np 
through    these  tnbea 
into  the  water  JQisoe 
above   them.     These 
"  water-tnbolar "  boilers  have  a  slight  advan- 
tage over  the  "  fire-tabnlar  "  boilers  already 
described  in  compactness,  in  steaming  capaci- 
ty, and  in  economical  effitnency.    They  have 
a  very  marked  advantage  in  the  fadlilT'  with 
which  the  tubes  may  be  scraped,  or  freed 
from  tbe  deposit  when  a  soale  of  cmlphate  of 


Fib.  4.— 1briti«  Pln-tabnlw  Bcdlv. 

Ihne  or  other  salt  has  formed  within  them  by 

Erecipitation  from  the  water.  The  flre-tnbn- 
ir  boiler  excels  in  convenience  of  access  for 
plogging  np  leaking  tubes,  and  is  much  lees 
costly  than  the  water-tubular.  The  water-tube 
class  of  boilers  still  remain  in  extensive  use 
in  the  United  States  naval  steamers.  They 
have  never  been  much  nsed  in  the  merchant 
service,  although  introduced  by  Montgomery 
in  the  United  States  and  by  Lord  Dnndonald 
in  Great  Britain  twenty  years  ago.  Opinion 
still  remains  divided  among  engmeers  in  re- 
gard to  their  relative  value.  They  are  gr«d- 
oslly  reassuming  prominence  by  their  intro- 
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(taction  in  the  modified  form  of  sectional  boil- 
era.  The  earliest  water- tubal  ar  boUen  were 
those  of  Toight,  Bninse;,  and  Fitch,  and  were 
inveDted  and  known  as  "  pipe  boilers  "  as  ear- 
\y  as  1786.  One  of  these,  conaisting  of  a  "  col- 
lection of  long  pipes  bent  so  as  to  ctobs  eaob 


Fiss.  e  ud  &— Uvlne  Hlgb-Fieaears  BoUsr. 

oflierlike  the  worm  of  a  still,"  was  nsed  in  one 
of  John  Fitch's  boata  in  1788;   another  form 
was  adopted  in  the  Baboock,  bnilt  bj  John 
Babcook  and  B.  L.  Thnrston  in  1825.     (Bee 
"American  Jonmal  of  Science,"  March,  1827.) 
Where  steam  pressore  exceeds  aboat  80  lbs. 
to  the  sqnare  inch  in  marine  boilers,  thej  are 
now  usaallj  given  the  fonn  rbown  in  sec- 
tion  in  figs.  6  and  G.    This  form  of  boiler  is 
adopted  where  steam  pressures  of  BO  lbs.  and 
npward  are  carried,  as  in  steam  vessels  sap- 
plied  with  componnd  engines,  cylindrical  forms 
being  considered  the  best  with  bigb  presanres. 
The  large   cylindrical  flues,  therefore,  form 
the  famaoes  as  shown  in  tiie  transverse  sec- 
tional view.    The  gases  rise,  as  shown  in  the 
longitadiual  section,  thr"""^  '■*"'  '"">»'"**t'"i 
and  pass  back  to  the  enc 
the  tubes,  and  thence, 
steam  chimnej,  they  are 
connection,  not  shown 
smoke  fnnnel  or  stack. 
a  steam  dmm  ia  often 
above  the  boiler.    In  o 
is  attached  to  the  stean 
and  enKinee.    This  asna 
tank,  divided  by  a  ver 
inf  from  the  top  nearly 
steam,    entering    the 
top  at  one  side  of  this 
putition,  passes    nn- 
demeath    it,  and  up 
to  the  top  on  the  op- 
podte  side,  where  it 
Issues   into    a   steam 
jApe  leading  directly 
to  the  engine.     The 

sadden  reversal  of  its  p„,  i, 

coarse  at  the  bottom 

caases  it  to  leave  the  suspended  water  in  the 
bottom  of  the  separater,  wbence  it  is  drained 
oS  by  pipes, — Sectional  steam  boilers  are  a 
class  of  tubalar  boilera  which  differ  from  or- 
dinary forma  in  their  peculiar  arrangement  of 
water  and  steam  space.    These  spaces  are  di- 


vided into  a  targe  nnmber  of  small  compart- 
ments, and  it  becomes  thus  oomparalivel;  easy 
to  secure  a  large  "  factor  of  safety,"  the  tabes 
of  which  suon  boilers  are  nsnaUy  composed 
being  oapable  of  eostaining  many'  timea  the 
pressure  proposed  to  be  carried  within  them. 
The  boilera  are  composed  either  of  a 
series  of  water  tnbea,  of  sacb  tubes  at- 
tached to    larger  reserroirs    containing 
water  or  ateam  or  both,  or  of  a  ooUeo- 
tion  of  spherical  vesseU,     The  earliest 
real  aeotional  steam  boilera  were  proba- 
bly that  osed  by  Ool,  John   Stevens  of 
Hohoken,  on  the  Hudson  river,  in  1604, 
and  another  which  was  patented  in  Great 
Britain  in  Jone,  160C,  by  bis  son  John 
Cox  Stevens.     The  first  boiler  is  ahown 
in  fi^.  7.    The  inventor  says  in  bis  speci- 
fications: "The  principle  of  this  inven- 
tion oonststs  of  forming  a  boiler  by  means 
of    a  system  or  combination  of   small 
vessels,  instead  of  using,  as  ia  the  common 
mode,  one  large  one;  the  relative  strength  of 
the  materials  of  which  these  vessels  are  com- 
posed increasing  in  i^portion  to  the  dimina- 
tion  of  capacity."     The  Bteamboat  boiler  of 
1804  was  built  to  bear  a  working  pressure  of 
over  60  lbs,  to  the  aqnare  inch,  at  a  time  when 
the  usual  pressures  were  from  4  to  7  lbs.    It 
consists  of  two  seta  of  tobea,  dosed  at  one  end 
by  solid  plugs,  and  at  their  opposite  extremi- 
ties screwed  into  a  stayed  water  and  steam 
reservoir,  which  was  strengthened  by  hoops. 
The  whole  of  the  lower  portion  was  enclosed 
in  a  jacket  of  iron  lined  with  non-conducting 
material.     The  fire  was  bnilt  at  one  end,  in  a 
fomaoe  enclosed  in  this  jacket.    The  furnace 


Jobc  BtsTsiu'i  Scctioul  BoUer,  1804. 

gases  passed  among  the  tubes,  down  under  the 
body  of  the  boiler,  up  among  the  opposite  set 
of  tabes,  and  thence  to  the  smoke  pipe.  In 
the  second  form,  as  applied  to  a  locomotive  in 
1826,  the  tubes  were  set  vertically  in  a  double 
tnrole  sarrounding  the  fire.    These  boilers  are 
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preserved  in  the  ooBectionB  of  the  Stevens  in- 
BtJtnte  of  teohnologj,  Hoboken.  Walter  Uan- 
cook  constrncted  boilers  for  his  ateam  oairiage 
of  flat  pUUs  oonneoted  b^  staj  bolts,  several 
enoh  seotions  composing  the  boUer ;  and  about 
tbe  same  time  (1S28)  Sir  Goldworthy  Gurney 
oonsirnoted  for  &  similar  pnrpose  boilers  con- 
sisting of  a  steam  and  a  vater  reservoir,  placed 
one  above  the  other,  and  connected  hy  triao- 

Slar  water  tnbes  exposed  to  the  heat  of  the 
■naoe  gases.  Jacob  Perkins  made  many  ex- 
periments looking  to  the  emplo<rinent  of  very 
high  steam  preasnrM,  and  in  18S1  patented  a 
boiler  of  this  class,  in  which  the  heating  stir- 
fooes  neoreat  the  fire  were  composed  of  iron 
tubes,  which  tabes  also  served  as  grate  bars. 
The  steam  and  water  dpace  was  principally 
oomprised  within  a  comparatively  large  cnam- 
ber,  of  which  the  walls  were  secured  by  close- 
ly distrib[it«d  stay  bolts.  For  extremely  high 
pressures  boilers  composed  only  of  tabes  were 
nsed.  Dr.  Ernest  Alban  abont  1843  repro- 
duced the  boiler  described  id  tbe  patent  of 
Jolin  Stevens  (IBOS),  and  pnblished  a  work  on 
"  The  Hlgh-PrBBBore  Steam  Engine,"  in  which 
he  described  its  construction  and  operation,  and 
declared  that  he  had  experimented  with  pres- 
enres  as  high  as  1,000  lbs.  to  the  sqoare  inch 
(which  prewnre  Perkins  also  attainedj,  at  whioh 
point  the  temperature  of  the  steam  was  suf- 
ficiently high  to  char  slightly  the  hemp  pack- 
ing of  his  engine.  The  Harrison  steam  boiler, 
which  has  been  many  years  in  use  in  the  Uni- 
ted States,  consists  of  several  sections,  each  of 
which  is  made  up  of  hollow  globes  of  cast  iron 
communicating  with  each  other  by  necks  oast 
npon  the  spheres,  and  fitted  together  with  faced 
joints.  Long  bolts,  extending  from  end  to  end 
of  each  row,  bind  the  spheres  together.  (See 
fig.  8.)    An  example  of  another  modem  type 


Fie.  a— Huibmi'B  a«tl(niiil  BoUir. 

In  eitendve  nse  is  given  in  fig.  9,  which  oon- 
sistsof  a  series  of  inclined  wronght-Jron  tubes, 
connected  by  T  heads,  which  form  the  vertical 
water  channels,  at  each  end.  These  tubes  are 
"staggered,  "one  row  being  placed  immediate- 
ly above  the  space  between  two  rows  below  it 


The  Joints  are  faoed  by  milling  them,  asd  Qtea 
groand  so  perfectly  tight  that  a  pressure  of 
500  lbs.  to  the  square  inch  is  insufficient  to 
produce  leakage.  So  packing  is  need.  Tbt 
fire  is  made  under  the  front  and  higher  end  of 
the  tabes,  and  the  products  of  combnstion  pua 


Fia.  >.— Bibcock  ud  WUcoi's  aectloiul  Bolbr. 

np  between  the  tubes  into  a  combnstion  cham- 
ber under  the  steam  end  water  dmm;  hence 
thoy  pass  down  between  tbe  tubes,  then  onoa 
more  up  through  the  apace  between  the  tubM, 
and  off  to  the  chimney.  The  Bl«am  ia  taken 
oat  at  the  top  of  the  steam  drum  near  the  back 
end  of  the  boiler.  The  rapid  circulation  pre- 
vents to  some  extent  the  formation  of  depoa- 
its  or  incrustations  npon  the  heating  surfaces, 
sweeping  them  away  and  depositing  them  in  the 
mod  drum,  whence  they  are  blown  oat.  Rap- 
id circnlation  of  water,  as  has  been  shown  by 
ProL  Trowbridge,  also  assists  in  the  extraction 
of  the  heat  from  the  gases,  by  the  presentation 
of  fresh  water  oontinnally  as  wtHl  as  by  the 

{revention  of  incrustation,  A  sectional  steam 
oiler  like  that  illustrated  in  fig.  B  is  one  of  tha 
beat  examples  of  this  class  of  steam  generator. 
It  is  immensely  stronger,  is  fairly  economical 
of  fuel,  and  is  durable  when  properly  managed. 
The  sadden  introduction  of  a  liu-ge  volume  of 
cold  water,  which  is  liable  to  produce  leaks 
from  some  of  its  nnmerons  joints,  is  the  most 
serious  injury  to  be  apprehended.  It  is  almost 
absolutely  safe  from  explosion,  and  ahonld  a 
globe  explode,  tlie  danger  to  its  surroundingi 
fs  comparatively  slight.  The  disadvantages  of 
this  type  are  the  small  amount  of  water  and 
of  steam  room,  which  causes  a  diffionlty  in  se- 
curing regnlarity  of  steam  supply,  and  makes 
necessary  very  careful  and  skilful  management. 
In  the  boiler  illustrsted  in  fig.  9  the  last  objec- 
tion is  avoided  by  tbe  nse  of  tbe  large  steam 
and  water  dram.  Some  additional  risk  is 
thus  incnrred ;  bnt,  as  the  flames  are  inter* 
rupted  by  tbe  numerous  tubes  interposed  be- 
tween the  drum  and  the  fire,  the  liability 
of  injury  to  the  drum  ia  too  slight  to  be  con- 
sidered. Attempts  have  been  made  to  adtq>t 
sectional  boilers  to  marine  engines ;  but  very 
little  progress  has  yet  been  made  in  their  in- 
troduction. The  Root  sectional  boiler,  an 
American  design,  which  is  in  extensive  nae  in 
the  United  States  and  Enrope,  has  been  exper- 
imentally placed  in  service  on  Bliipl>oard.    Ita 
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Tim^tinj.  tarttoea eonalst  vbolly  of  tabes.  Ther 
are  ooniieotod  hy  a  peoaliorlj  form^  seriM  of 
clumbered  eaps,  and  the  eoda  are  made  tvbt 
by  packing  with  India-mbber  grmnmets. — The 
profKHlioDS  of  Bt«am  boilers  varj  with  the 
tTpe,  and  are  to  some  extent  determined  by 
qieoial  ooDsklwatioiu.  Effldonoy  is  affected 
by  the  proportions  of  area  of  heating  snrfaoe 
to  fnel  ooiuDnted,  of  area  of  grate  snrfaoe  to 
the  same  quantity,  and  by  general  arrangement 
of  parts.  The  method  of  prodncing  ^nght 
and  the  intensity  of  combustion  are  also  influ- 
ential in  a  great  degree  in  determining  effioieo' 
cy.  The  effideney  of  the  boiler  is  to  be  stodied 
in  two  parts:  the  efficiency  of  the  famaoe 
proper,  or  of  the  heat-genersling  apparatns, 
and  that  of  the  boiler  proper,  or  of  the  heat- 
absorbing  apparatus.  In  aecnring  efficiency, 
the  ftngiiieer  first  seeks  to  obtain  the  highest 
possible  temperature  of  fomace  by  thoroagh 
OtMnbiUtiou  at  the  fuel  with  a  minimum  quan- 
titj  of  air.  An  excess  of  air,  by  dilating  the 
prodaota  of  comlmBtion,  ijimlniahea  the  tem- 
Mratnra  of  tike  fmmaoe  gases.  As  shown  by 
ProL  Thurston,  the  abstract  efficiency  of  the 
fomace  in  any  ordinary  case  is  represented  by 
the  fonnnla,  E=-^— '=——',  where  E  repre- 
senta  the  efficiency  and  r,  and  ti  are  the  abso- 
Inte  temperatures  at  which  the  beat  is  gener- 
ated, and  at  which  wasted  heat  is  discharged, 
and  r.  that  of  the  external  sir.  Ti,  T,,  T.  are 
temperatnres  on  the  Fahrenheit  scale.  Sup- 
pose, in  two  instances,  the  temperatores  of 
fumaee  gasee,  inclnding  excess  of  air,  were 
SUB'  F,  and  919°  F.  respectively,  and  that  the 
corresponding  temperatnres  of  chimney  were 
644°  sad  468  ,  while  the  temperature  of  exter- 
nal air  was  74°  and  8S'6°.  In  these  cases  £= 
«a'-tttP_^.^„,   „^  R_«»°-«M°_ 


=0-77;    and  £= 


=0-S6: 


and  the  first  is  nearly  40  per  cent  higher  than 
the  second.  By  Incret^ng  the  temperature  of 
the  fomace  in  the  first  case  to  2644°,  which  is 
not  an  nnnsnal  ^nre,  the  avulable  heat  be- 

!M4°— BU° 


oome«E= 


=0'81  of  the  whole  amount 


{(enerated.  The  remaining  IB  per  oent.  passes 
np  the  obinmey,  producing  or  assisting  in  the 
prodnction  of  draaght.  Where  fnel  is  wet,  a 
portion  of  the  lost  heat  disappears  in  vapor- 
lang  the  water  contained  in  the  foeL  The 
highest  temperature  attainable  without  dilation 
of  gaaee  by  an  excess  of  air  is  given  by  Frof. 
Rankine  at  4680°  F.  with  pure  carbon,  and 
6060°  with  olefiant  gas.  With  the  more  asnal 
esse,  in  which  the  air  supplied  is  doable  that 
theoretically  demanded,  uieae  temperatares  are 
reduced  to  9440°  and  2710°.  The  rate  of  com- 
bnstion  of  good  coal,  per  eanare  foot  of  grate 
per  hoar,  depends  upon  the  height  of  the 
chimney.  This  rate  is  stated  by  Prof.  Thnrston 
as  equal  to  one  ponnd  less  than  twice  the  square 
root  of  the  hewit  of  the  chimney  in  feet ;  t.  e., 
W=  VE— 1.    Bai^ine  determines  the  height 


of  chimney  by  the  fonnnla,  H=A-^(o•9^  -l), 
in  which  H  is  the  height  of  obimney,  A  tiie 
"  head  "  required  to  produce  the  draught,  as  ob* 
taSned  from  Peclet's  formula,  *=^(l8  +5~), 
and  ti  and  U  the  absolute  temperatures  of  the 
chimney  and  of  the  air.  In  Fedet's  fonnnla, 
V  is  the  velocity  of  fiow,  I  is  the  length  of 
chimney  and  fine,  and  m  is  its  "hydraalio 
mean  depth."  For  ordinary  practice,  Isber- 
wood  found  the  proportion  of  chimney  cross 
section  to  area  of  grate  to  be  about  one  eighth, 
FVobably  a  good  role  for  general  practice  would 
be :  Uake  tne  area  for  i&aiight  one  seventh  at 
the  bridge  wall,  one  eishth  through  the  i-aea, 
and  one  ninth  in  the  onimney,  of  the  area  of 
grate.  The  area  of  heating  siu^ace  determines 
the  efSdency  of  the  steam  boiler  as  a  heat- 
absorbing  Bpparatns  and  reservoir.  Ranklne 
has  given  a  formula  ("  Steam  Engines  and 
Prime  MoTera,"  p.  B98,  §  iv.)  for  determining 
the  effideney  of  fuel  in  ordinary  steam-boiler 
practice,  where  the  ratio  of  the  area  of  beating 
■nrface,  and  of  fuel  Iramed  per  hour,  to  the 
square  foot  of  grate  surface,  is  known :  —  = 
^^j^  in  which  ^  is  the  quantity  called  above 
E,  A  and  B  are  constants,  and  F  and  S  are  the 
ratio  of  fnel  bomed  per  hour  to  the  square 
foot  of  grate,  and  the  ratio  of  area  of  beating 
surface  of  grate  area.  The  effect  of  eioeption- 
allj  low  temperature  of  furnace  is  to  equalize 
the  value  of  heating  surface ;  and  the  consider- 
able velocity  of  the  gaseous  current,  which  is 
a  consequence  of  the  annsaally  great  volume 
of  air  paHsiDg  through  the  furnace,  increases 
this  effect.  The  nearer  surface  is  inefficient, 
and  the  most  distant  portions  of  the  heating 
surface  are  therefore  proportionally  much  m 


neera,"  18T4-'8,  pp.  290,  808.)  With  high  te 
peratare  and  alow  movement  of  gases,  a  lower 
relative  amount  of  heating  snrface  is  effident ; 
and  with  lower  temperatare  of  furnace  and 
rapid  movement  of  gases,  the  heating  sarface 
most  be  extended  beyond  the  proportions  upon 
which  this  estimate  is  based.  The  constants  A 
and  B  have  vslnes  varying  from  1  and  0'6  re- 
spectively, in  the  best  designed  boilers,  to  0'9 
and  0*6  in  ordinary  cases,  both  having  chimney 
draught,  and  to  0'9G  and  08  for  oases  of  ordi' 
nary  practice  with  forced  draught.  These  val- 
ues are  changed  very  slightly  by  wide  ranges  of 
proportions  of  heating  and  grate  surfaces,  or 
of  the  value  of  -§.  The  value  of  F  has  already 
been  given.  The  valoe  of  6  is  variable  with 
the  style  of  boiler  used,  and  with  the  value  of 
fuel.  The  ratio  S  of  area  of  heating  snrface  to 
grate  area,  in  ordinary  good  practice,  and  un- 
der ordinary  conditions,  may  be  taken  at  16 
with  plain  cylindrioa]  boilers,  20  with  Oomisb, 
26  with  flae,  28  with  fire-tubular,  and  80  with 
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Wfttor-tnbnlaf  boil«ra  having  modef  ate  draught 
In  locomotive  and  other  boilers  with  forced 
dranght,  the  ratio  of  heating  to  grate  aurfaoe 
rises  to  from  60  to  100  to  1.  For  the  sizes  of 
the  ports  of  steam  boilers  exposed  to  strain, 
see  SiBBNOTH  or  Matbbialb. — Banted  in  the 
furnace  of  good  steam  boilers,  a  cord  of  drj 
jellow  pine,  in  the  experiments  of  Prof.  Wal- 
ter R.  Johnson,  evaporated  12,618'S  lbs.  of 
water.  A  cord  of  dry  jellow  pine  is  approii- 
matelj  equal  in  heating  power  to  O'S  of  a  ton 
of  coal,  and  a  ton  o(  good  cool  is  equal  in  oal- 
orifio  power  to  1'66  cord  of  soft  wood.  As  an 
average,  a  ponnd  o(  drj  wood  is  theoroticallj 
capable  of  evaporating  6'6Q  lbs.  of  water  from 
and  at  212°  F.  Bimilarlj,  a  pound  of  good 
anthracite  should  evaporate  IS'G  lbs.  of  water. 
(See  FuBL.)  Incomplete  combustion  is  cansed 
hj  an  insaffioient  snpplj  of  air,  bj  imperfect 
intermixtnre  of  air  and  combustible  gases  from 
the  fuel,  and  bj  the  falliag  of  fael  throngh  the 
grate  into  the  ash  pit.  These  losses  are  uanall; 
largely  due  to  unskilful  management,  and  they 
amonnt  frequently  to  16  per  oenL  They  are 
sometimes  due  to  defects  of  design.  Loss  of 
elficiencj  is  also  prodnoed,  as  already  shown, 
by  excessive  air  supply,  which,  while  insuring 
complete  combustion,  lowers  the  temperature 
of  Uie  furnace.  Losses  oocnr  by  conduction 
and  radiation  of  heat  from  the  boiler,  the  fur- 
naoe,  or  the  flues.  This  can  usually  be  reduoed 
to  a  very  small  amount  by  properly  protecting 
tbd  apparatus  by  non-conducting  covering. 
Loss  may  occur  by  the  passage  of  the  gases  to 
the  chimney  before  their  tempersture  has  been 
reduced  to  that  required  for  draught.  This  can 
be  prevented  by  providing  a  sufficient  extent 
of  heating  surface. — Incrustation  and  depos- 
its are  produced  by  the  predpitation  upon  the 
interior  of  the  boiler  of  substances  held  in 
solution  or  in  suspenuon  by  the  water.  Sea 
water  precipitates  sulphate  of  time,  and,  pass- 
ing a  ooucentration  of  ^,  or  when  it  contains 
SB'S?  per  cent,  of  salt,  it  precipitates  the  ex- 
cess. River  waters  produce  scales  composed 
of  lime  carbonates  and  sulphates  and  various 
other  mineral  salts. — The  horse  power  of  a 
steam  boiler  is  an  indefinite  and  inappropriate 
term.  It  was  formerly  assumed  that  the  evap- 
oration of  a  cubic  foot  of  water  would  yield 
eafficient  steam  to  dtive  an  engine  of  one  horse 
power  one  hour,  A  moderately  good  modem 
engine  should  not  use  more  than  half  this 
amount,  and  a  good  boiler  should  evaporate 
half  a  onbio  foot  an  hour  for  each  13  sq.  ft  of 
heating  surface.    A  good  engine  of  100  horse 

Jower  would  therefore  be  supplied  with  steam 
y  a  good  boiler  of  1,300  sq.  ft.  area  of  beat- 
ing surface.  The  most  economical  engines 
recently  built  use  only  about  one  fourth  of  a 
oabio  foot  or  16  lbs.  of  water  per  horse  pow- 
er per  hour. — Steam  boiler  explosions  oocur 
as  a  consequence  of  ignorance  or  carelessness 
in  design,  in  construction,  or  in  management. 
Biperimental  explosions  in  Great  Britain,  and 
notably  in  the  United  States,  hava  ehovn  that 


even  low  preasurea  are  anffioient  to  prodnee 
very  violent  explosions.  The  explosion  experi- 
ments of  Francis  B.  Stevens,  m  November, 
1871  (reported  by  R.  H.  Thurston  in  "Journal 
of  the  Franklin  Institute,"  1878),  were  consid- 
ered to  indicate :  1,  that  a  most  violent  explo- 
sion may  oconr  in  a  boiler  well  sapplied  with 
water;  3,  that  what  is  generally  considered  a 
moderate  steam  pressure  may  prodoce  a  very 
violent  explosion  of  a  weak  boiler  containing 
a  large  body  of  water,  and  having  all  its  flues 
well  covered.  The  same  writer  estimated  that 
one  of  the  boilers  exploded  by  Ur.  Stevens 
contuned  40,000  lbs.  of  water;  and  that  when 
the  steam  pressure  was,  as  at  the  time  of  ex- 
plosion, 53  lbs.  to  the  square  inch,  the  heat 
stored  in  the  boiler  amounted  to  2,674,060 
British  thermal  units,  equivalent  in  mechani- 
oal  eaergy  to  about  2,064,389,760  foot  poond^ 
or,  if  whoUy  SO  expended,  sufficient  to  raise 
the  whole  boiler,  weighing  70,000  lbs.,  to  a 
height  of  39,491  ft.,  or  more  than  five  miles. 
The  conclusion  reached  waa;  "  That  it  is  very 
certain  that  the  energy  of  this  explosion,  and 
sll  of  its  tremendous  eSecta,  were  principally 
due  to  the  simple  expansion  of  a  mass  of  steam 
suddenly  liberated  at  a  moderate  pressure,  by 
the  general  disrnpture  of  a  steam  boiler  of  very 
uniform  but  feeble  strength."  When  steam 
boilers  are  locally  weak,  explosion  rarely  oc- 
curs. The  steam  pressure  produces  rupture  at 
the  weakest  point,  and,  the  strength  of  snr- 
ronnding  parte  being  sufficient  to  prevent  ex- 
tension of  the  break,  no  explosion  oconrs. 
Where  the  weakest  portions  of  the  boiler  are 
more  extended  and  more  uniformly  weak,  the 
extent  of  the  rupture  which  finally  occnn  be- 
comea  greater,  and  the  accident  is  attended 
with  greater  violence  of  disruption,  and  more 
serious  results  follow.  Where  considerable 
portions  of  the  boiler  are  weak,  or  long  lines 
of  weakness  exist  nnint«rrupted  by  points 
much  more  defective,  disastrous  explosions  are 
very  likely  to  take  plaoe  with  old  boilers  and 
at  moderate  pressures.  The  most  terrible  ex- 
plosions occur  with  good  and  uniformly  strong 
boilers,  in  which,  by  accident  or  mismanage- 
ment, steam  has  been  allowed  to  accumulate 
until  a  fatally  high  pressure  produces  mptore 
and  drives  the  fragments  of  the  boiler  in  all 
directions.  It  has  been  shown  by  oompiling 
the  statistics  of  explosions,  that  the  gradual  ac- 
oamulatioD  of  steam  until  a  pressure  is  reached 
under  which  the  weakest  portion  of  the  boiler 
gives  way,  is  by  far  the  most  nsual  cause. 
Prof.  Trowbridge  has  shown  that  the  time  of 
accumulation  may  be  calculated  by  a  formula, 
T=^^,  in  which  T  is  the  lime  of  aocu- 
malation,  !u  minutes,  from  the  pressure  corre- 
sponding to  the  temperature  t  to  that  of  the 
temperature  t,  ¥.;  W  is  the  weight  of  water 
in  the  boiler,  and  Q  the  quantity  of  heat  in 
British  units  transferred  to  the  boiler  per  min- 
ute. He  shows  that  T=9'l  minntes  in  a  large 
marine  boiler,  containing  79,000  lbs.  of  water, 
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moapheree.  In  a  looomotive  boiler,  be  esti- 
aatea  the  time  required  to  ralae  the  pressure 
from  90  Ibe.,  the  working  point,  to  176  Iba., 
the  aHBomed  eiplodins  point,  at  8^  minutes. 
A  s&fatj  valve,  of  sufficient  iriie  and  o(  good 
dedgn,  is  the  saiFegQard  againat  such  accidents, 
betng  ao  weighted  that  it  will  never  allow  the 
steam  to  rise  above  a  pressure  at  which  a 

£  roper  "factor  of  safetj"  ia  given.  Steam 
oilers  should  be  designed  with  a  factor  of  safe- 
ty of  at  least  6  or  B,  bat  they  are  frequently, 
even  when  new,  capable  of  saBtaining  with- 
ont  mptnre  no  more  than  four  times  tae  rcg- 
nlar  working  pressure.  As  they  deteriorate 
with  sge,  the  factor  of  safety  is  too  generally 
allowed  to  decrease,  until  it  becomes  as  small 
as  legal  requirements  permit.  This  has  uan- 
olly  been  for  too  low  in  the  United  States, 
and  freqaentlj  boilen  are  legally  passed  by 
the  inspectors  when  their  factors  of  safety  are 
leas  thin  1-^.  The  accumnlation  of  steam  to  an 
ezoeasively  high  pressure  is  found  to  be  most 
oommonly  dne  to  defective  pressure  gauges,  to 
entire  deficiency  of  pressure  indicators,  and 
to  the  absence  of  or  defects  in  safety  valves. 
Boilers  fail  in  consequence  of  deficiency  of 
water,  which,  causing  exposure  of  heating  sur- 
faces to  the  heated  gases  without  protection, 
permits  them  to  heoome  overheated  and  weak- 
ened. Braces  and  straps  are  weakened  by  cor- 
rosion, and  even  entirely  severed.  Pistes  are 
crocked  by  changes  of  temperatore  and  irregu- 
lar expansion  and  contraction,  or  even  burned 
OS  just  described,  and  are  blistered  in  conse- 
qnenoe  of  defective  manufacture.  Deposits 
cover  the  heating  sarfaces,  and,  interposing  a 
non-conducting  coating  between  the  metal  and 
the  water,  permit  overheating  to  take  pli 


form  weakening  of  sheets,  or,  forming  grooves 
along  the  lines  of  junction  of  the  plates,  creates 
long  lines  of  weakness.  The  sudden  evolution 
of  steam,  in  such  volomes  that  the  pressure  is 
increased  too  rapidly  to  be  effectively  relieved 
by  the  safety  valve  or  by  the  supply  pipe  lead- 
ing to  the  engine,  is  considered  by  many  au- 
thorities to  be  an  occasional  cause  of  explo- 
sion. This  may  be  caused  by  the  overheating 
of  a  portion  of  heating  surface  not  in  contact 
with  the  water  (ae  when  a  deficiency  of  water 
occurs,  or  when  the  surface  is  heavily  coat«d 
with  scale),  and  a  sabseqnent  sudden  return 
of  the  water  into  contact  with  the  metal.  The 
oocurrence  of  the  "spheroidal  state"  may,  it 
is  (apposed,  sometdraes  produce  this  effect 
when  ttio  liquid  is  restored  to  contact  with  the 
plate.  (See  Bon.nra  Point.)  A  committee  of 
the  Franklin  institute  in  18S8~'6  experimented 
upon  the  first  of  the  above  named  conditions, 
snd  fonnd  that  very  connderable  accessions 
of  pressure  might  be  caused  by  the  sudden 
return  of  the  water  upon  overheated  sorfaoes. 
The  ai^>erbeating  of  the  water,  as  in  ezperi- 
meata  of  Donny,  Dofoar,  and  others,  is  tieo 
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supposed  to  be  a  possible  caose  of  explosions. 
The  United  States  government  has  appointed 
a  commission  to  investigate  this  subject.  They 
have  prodnoed  many  explosions  by  over  pres- 
sure, oy  injecting  feed  water  ufion  overheated 
iron  in  boilers,  but  have  not  yet  (1876)  made 
their  report.  It  is  generally  supposed  by  en- 
gineers that  good  design,  good  materials  and 
workmanship,  and  skilful  and  intelligent  man- 
agement, will  almost  invariably  insure  perfect 
immunity  from  danger  of  explosion;  bat  the 
phenomena  of  sudden  evolution  of  steam  in 
steam  boilers  have  not  yet  been  fully  inves- 
tigated by  any  thoroughly  scientific  series  of 
experimental  reseorcbes.  Steam  boilers  are 
usually  tested  at  regular  intervals.  Careful  and 
skilful  inspection  will  almost  invariably  detect 
all  serious  defects.  Every  sheet  should  be  exam- 
ined to  discover  blisters,  lamination,  fracture,  or 
corrosion.  The  use  of  a  light  hammer,  tapping 
its  surface  and  following  the  seams,  will  gen- 
erally in  practised  hands  reveal  such  defects 
and  indicate  their  extent.  All  stays  and  braces 
ahonld  be  carefully  examined,  and  the  boiler 
fittings,  valves,  and  gauges  should  bo  inspected, 
and  tlie  last  should  be  tested.  After  such  an 
Inspection  and  the  repair  of  injured  parts,  it 
is  considered  by  many  engineers  to  be  advisa- 
ble to  subject  the  boiler  to  a  hydrostatic  test. 
This  consists  in  filling  it  with  water,  and  rais- 
ing the  pressure  to  a  point  exceeding  by  one 
half  or  more  the  regular  working  pressure. 
This  form  of  test  is  prescribed  by  the  laws  of 
the  United  States  regulating  steam-boiler  man- 
agement on  steam  vessels.  (SeeBoiLiNoPoiNT, 
£rii^>KATioH,  Hbat,  and  Vjporizatioij.) — See 
N.  Bnrgh,  "Steam  Boilers"  (London,  1871): 
B.  B.  Martin.  "Steam  Boiler  Explosions'* 
(London,  1871);  L.  Delvordre,  Traitt  yraUgvt 
tar  let  chavdUrt$  A  vapeur  (Paris,  1872); 
Trowbridge,  "Heat  as  a  Source  of  Power" 
(New  York,  1874);  E.  Wilson,  "Treatise  on 
Steam  Boilers"  (London,  1874);  and  J.  Lau- 
rent, Ckavdiim  d  vapeur  (Pons,  1876). 

SntM  ClRKUfiE.  Boad  locomotives  and 
traction  engines  have  been  freqnently  con- 
structed for  the  transportation  of  both  freight 
and  paasengers,  and  for  hauling  wagons  carry- 
ing heavy  loads.  The  latter  application  only 
has  been  permanently  successful,  altliough  re- 
peated attempta  have  been  made  to  perfect 
st«am  carriages  of  high  speed.  As  early  as 
1759  Dr.  Robinson  called  the  attCDtion  of 
Watt  to  the  possibility  of  oonstmcting  a  car- 
riage to  be  ariven  by  a  steam  engine.  The 
first  actual  experiment  wos  made,  as  is  sup- 
posed, by  a  French  army  officer,  Nicolas  Jo- 
seph Cngnot,  in  1769.  Eaconraged  by  the 
partial  success  of  the  first  locomotive,  he  con- 
stracted  a  second  in  1770,  which  is  still  jire- 
rerved  in  the  amMTvatoire  det  art*  et  mtttert, 
Paris.  Watt  patented  a  road  engine  in  1764. 
About  the  some  time  his  assistant,  Murdoch, 
completed  and  msde  a  trial  of  a  model  locomo- 
tive, driven  by  a  "  grasshopper  engine,"  hav- 
ing a  Bt«am  ojlinder  I  in,  in  diameter  and  3  In- 
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stroke.  It  is  said  to  have  nm  6  to  8  m.  an 
honr.  In  178S-'7  Oliver  Evans  obtuned  from 
the  PetmsjrlvaDia  legialatore  the  monopol; 
ot  his  method  of  applTing  the  attain  «ii^e 
in  driving  Soar  mills,  and  from  Marjland  a 
similar  privilege  in  regard  to  propelling  wag- 
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ons.  In  the  same  or  the  following  year  Wil- 
liam Symington  constnioted  a  working  model 
of  a  steam  carriage,  which  is  now  in  the  patent 
mnsenm  at  Sonth  Kensington,  London.  In 
1804  Oliver  Evans  completed  a  flat-bottomed 
boat  to  be  used  in  dred^ng  at  the  Philadel- 
phia docks,  and,  mounting  it  on  wlieels,  drove 
It  by  its  own  st«am  engine  to  the  river  bank. 
Launching  the  craft,  he  propelled  it  down  the 
river,  ming  ita  engine  to  drive  its  paddle 
wheels.  Evans's  "Oruktor  Amphibolos,"  as 
he  named  the  machine,  was  the  6rst  road  loco- 
motive that  we  find  described  after  Oagnot's 
time.  In  18S1  JulinsGrifhtlis  of  London  made 
asteam  carriage  to  carry  paBsengers  on  com- 
mon roads,  which  was  probably  the  first  ever 
constructed  for  that  purpose  only.  During  the 
succeeding  10  or  16  years,  Messrs.  Burstall  and 
Hill  and  Bramoh  of  London  and  Edinburgh, 
Sir  Goldworthy  Gnmey,  the  Messrs.  Seaward, 
Sir  Charles  Dance,  W.  H.  James,  Walter  Han- 
cock, Ogle  and  Summers,  and  others  in  Great 
Britain,  and  Harrison  Dyar,  Joseph  Diion, 
Rafus  Porter,  and  Mr.  James  in  the  United 
States,  attacked  this  problem  with  varying 
BQCcess.  Sir  Charles  Dance  made  several  hnn- 
dred  trips  between  London  and  Cheltenham 
in  1831.  Hancock  ran  between  London  and 
Stratford,  and  Scott  Russell  from  Glasgow  to 
Paisley.    From  Miay  to  October,  1836,  Han- 
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cook  ran  several  carriages  on  the  Paddington 
road.  The  general  introduction  of  railroads, 
which  took  place  immediately  after  the  estab- 
lishment of  steam  locomotion  on  the  Liverpool 
and  Msncbestor  railway  in  1829,  put  on  end  to 
what  had  promised  to  become  an  important 


and  successful  method  of  transportation  ot 
passengers  and  light  merchandise.  In  Decem- 
ber, 1838,  more  than  20  steam  carriages  were 
in  nse  or  under  contract  in  and  near  London. 
It  was  proposed  to  substitute  steam  carriagea, 
capable  of  travelling  12  or  16  m.  an  hour,  for 
coaches  drawn  by  horses  on  all  mail  routes. 
Hostile  legislation  procured  by  oppodng  inter- 
ests, and  Uie  rapid  progress  of  steam  locomo- 
tion on  railroads,  caused  an  interruption  of  ex- 
periment, and  almost  nothing  was  done  daring 
the  succeeding  quartor  of  a  century.  It  is  only 
within  a  few  years  that  any  business  has  been 
founded  upon  the  construction  of  road  loco- 
motives, althoagh  the  scheme  seems  to  have 
been  at  no  time  entirely  given  up.  J.  Soott 
Rnssell,  Boydell,  and  a  few  others  in  England, 
and  Messrs.  Roper,  Dudgeon,  Fawkea,  Lattft, 
and  J.  E.  Fisher,  in  the  United  States,  have 
all  labored  in  this  direction.  The  last  named 
engineer  designed  his  first  steam  carriage  in 
1840,  and  was  at  work  upon  the  problem  till 
his  death  in  1878.  A  few  firms  have  succeed- 
ed within  a  few  years  in  making  a  bu^ess 
of  constructing  road  locomotives  for  hauling 
heavy  loads,  and  of  building  steam  road  ndl- 
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ers;  but  steam  carrisges  of  high  speed,  adapt- 
ed to  the  transportation  of  passengers,  have  not 
yet  been  snoceasfally  introduced.  The  great- 
est Impediments  seem  to  be  the  roughness  and 
bad  constructioQ  of  tbe  ordinary  highway,  the 
frightoning  of  horses,  the  engineering  difficul- 
ties of  construction,  and  the  limited  power  of 
the  machine  as  it  has  nsnaUy  been  built  The 
capabilities  of  the  road  locomotive  are  readily 
determined  by  experiment,  and  the  following 
is  an  abstract  of  the  resnlts  of  several  series 
of  trials.  A  trial  of  a  road  engine  was  made 
by  the  well  known  French  engineer  H.  Tresca, 
in  presence  of  Prof.  Fleemicg  Jenldn,  and  the 
report  was  submitted  on  Jan.  16,  1868.  The 
results  were  ss  follows:  1.  The  coeffident  of 
traction  was  about  0'S6  on  a  good  road  with 
easy  grades.  9.  The  consumption  of  coal  was 
4'4  lbs.  per  horse  power  per  hour.  8.  The  con- 
sumption of  water  was  1S2'S  gallons  an  hour 
with  the  ten-horse  engine.  4.  The  coefficient 
of  adherence,  or  of  friction  between  the  wheels 
and  the  soil,  was  O'S.  6.  A  speed  of  7  m.  aa 
hoar  caused  no  special  difEcnIty  in  managing 
either  the  looomottve  or  its  load.    About  this 
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ume  time  U.  Serrel  oondnoted  &  seri«>  of  ox- 
perimentB  with  &  nmitar  msohine  upon  paved 
and  apon  macadBmized  roadB,  during  what  he 
deocribod  as  the  most  trjing  of  winCar  weath- 
er. He  reports  the  following  diatribotion  of 
Teight  per  cent : 

Wrf^t  or  kxumotln 4W 

»     of  paying  i«d!"!!!l'."'.'.!!l!!!i!^^"^i!I"'.  mm 

ToU 100 

The  avera^  total  weight  of  three  loaded 
wagoDB,  which  was  the  usual  load,  was  22,CT6 
kUogrammea,  or  abont  22  tons.  The  experi- 
ment was  made  in  18S7-'S  of  applying  these 
engines  to  the  towage  of  boats  on  the  French 
canals,  with  very  enconraging  resulla.  In  1871 
•ever^  traction  engines  were  exhibited  before 
the  rojal  agricultural  sodety  of  England  at 
WoWerhamptoD,  and  the  judges  made  a  se- 
riea  of  osreful  tests,  reported  in  its  "Jour- 
nal" for  that  ;ear.  The  coal  need  on  special 
trial  amoanted  to  8'2  lbs.  per  indicated  horse 
power  per  honr,  and  the  evaporation  of  water 
was  7'62  lbs.  per  pound  of  coal  consumed,  the 
average  temperatore  of  feed  being  175°  F. 
The  load  drawn  op  the  maximnm  grade  of 
9S4  ft  to  the  mile  on  Tottenham  hill,  whloh  is 
1,600  ft.  from  top  to  bottom,  was  2S  tons, 
and  including  weight  of  engine  88  tons,  giving 
a  coefficient  of  traction  of  0*36.  On  a  oountry 
rosd  16  ax.  long  it  drew  16  tons  at  an  average 
rate  of  H  m.  an  honr,  udug  2-65  lbs.  of  coal 
and  I'M  gallon  of  water  per  ton  of  useful 
load  per  mile.  In  October,  1871,  Prof.  R.  H. 
Thurston  condocted  a  public  trial  of  road  en- 
gines and  steam  road  rollers,  on  a  well  mac- 
adamized road  at  Sonth  Orange,  N.  J.  Two 
road  Bteamera  or  traction  engines  and  a  steam 
road  roller  were  tried.  The  following  are  the 
principal  dimensions ;  weight  of  engine  com- 
plete, fi  tons  4  owt.  (11,648  lbs.);  diameter  of 
steam  cjlinder,  7i  in. ;  stroke  of  piston,  10 
in.;  revelations  of  crank  to  one  of  driving 
wheel,  17 ;  diameter  of  driving  wheels,  60  in. ; 
length  of  hoUer  over  all,  8  ft. ;  diameter  of 
boiler  shell,  SO  in. ;  load  on  driving  wheels,  4 
tons  10  owt.  (10,080  lbs.}.  The  boiler  was  of 
the  ordi  nary  locomotive  type,  and  the  engine 
was  mounted  upon  it,  as  is  nsnal  with  portable 
engines.  A  representation  of  the  engine  is 
given  in  the  article  Pi^uan  (fig.  10).  The  en- 
gine valve  gear  consisted  of  a  three-ported  valve 
and  St«phenson  link,  with  reversing  lever,  as 
generall  J  used  on  locomotives.  The  connection 
between  the  gearing  and  the  driving  wheels 
waa  effected  bj  the  device  called  by  builders 
of  cotton  machinerj  a  Jack-in-the-box  gear, 
or  differential  gear.  By  this  combination,  the 
effort  exerted  Dy  the  engine  is  made  equal  at 
both  whoels  at  all  times,  even  when  the  engine 
is  taming  a  eorner.  The  weight  of  the  steam 
road  roller  was  15  tons.  The  engine  and  boiler 
were  of  the  some  general  dimensions  as  in  the 
road  looomotires  atready  described.  The  whole 
i  carried  on  four  large  wheela, 


with  broad  tread,  oovering  a  total  width  of  S 
ft.  Its  wMght  exerts  a  compressive  force  of 
6,600  lbs.  on  each  foot  of  width,  or  467  lbs,  on 
each  inch.  The  following  is  aaammary  of  the 
oondnsions  deduced  from  the  trial,  and  pnb- 
liahed  in  the  "  Journal  of  the  Franklin  Insti- 
tute :  "  A  traction  engine  may  be  so  oonstmct- 
ed  as  to  be  easily  end  rapidly  manceuvted 
on  the  common  road;  and  an  engine  weigh- 
ing over  6  tons  may  l>e  turned  continnonsly 
wiuiont  difficulty  on  a  circle  of  18  ft.  radius, 
or  even  on  a  road  but  littie  wider  than  the 
length  of  the  engine.  A  locomotive  of  6  tons 
4  owt  has  been  constructed,  capable  at  draw- 
ing on  a  good  road  £3,000  lbs.  up  a  grade  <rf 
S3S  ft.  to  the  mile,  at  the  rat«  of  4  m.  an  hour ; 
and  one  might  be  constracted  to  draw  more 
than  68,000  lbs.  up  a  grade  of  826  ft.  to  the 
mile,  at  the  rate  of  2  m.  an  honr.  It  was  fur- 
ther shown  that  the  coefficient  of  traction  with 
heavily  laden  wagons  on  a  good  maoadamized 
road  is  not  far  from  if^ ;  the  traction  power 
of  this  en^e  is  equal  to  that  of  20  borsea; 
the  weight,  exclusive  of  the  weight  of  the  en- 
gine, that  could  be  drawn  on  a  level  road, 
was  168,462  lbs. ;  and  the  amonnt  of  fuel  re- 
quired is  estimated  at  600  lbs.  a  day.  The  ad- 
vantages claimed  for  the  traction  engine  over 
horse  power  are:  no  necessi^  for  a  limita- 
tion of  working  hours;  a  diSerenoe  in  first 
cost  in  favor  of  steam ;  and  in  heavy  work  on 
a  common  road  the  eipense  by  steam  is  less 
than  26  per  cent,  of  the  average  cost  of  horse 
power,  a  traction  engine  capable  of  doing  the 
work  of  26  horses  being  worked  at  aa  littie  ex- 
pense 08  six  or  eight  horses. — Sailroad  Loeo- 
motitti.  Steam  carriages  for  use  on  railroads, 
or  locomotives,  came  into  public  notice  anbse- 
quently  to  the  introduction  of  steam  carriages 
on  the  common  road,  but  tliey  soon  displaced 
the  lattor,  and  have  now  become  the  most 
usual  means  of  transportation.  In  1602  Trevi- 
thick,  a  Cornish  miner,  patented  a  high-pres- 
sure locomotive  with  a  fly  wheel  on  the  crank 
shaft  Draught  was  secured  by  means  of  bel- 
lows. This  little  engine  was  so  powerful  that 
the  inventor  found  the  adhesion  of  the  driving 
wheels  to  the  rails  insufficient,  and  proposed 
the  use  of  gearing  which  should  engage  a  rack 
laid  down  between  the  rails.  Blenkinsop  pur- 
sued Trevithick's  plans,  and  made  a  locomotive 
which  ran  10  m.  an  hour.  Blackett  in  1812 
made  a  bett«r  distribution  of  weight,  and  ob- 
tuned  ample  adhesion.  John  Stevens  of  Ho- 
boken,  N.  J.,  in  1812  memorialized  the  legis- 
lature of  the  state  of  New  York,  urging  the 
building  of  railways,  and  showing  their  advoii- 
tages.  He  published  a  pamphlet  in  which  he 
predicted  that  truns  of  carriages  would  be 
drawn  on  railways  at  20  or  80  m.  an  hour,  and 
that  they  might  attain  40  or  60  m.  an  honr ; 
and  he  further  says :  "  I  can  see  nothing  to 
hinder  a  steam  carriage  from  moving  on  these 
ways  (rails)  with  a  velocity  of  100  m.  an  hour," 
Sahsequently  Stevens  wplied  his  steam  boiler, 
patent«d  in  180S,  to  a  tooomotive,  which  was 
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used  however  onlj  experimentally.  George 
Stephenson  in  1814  introdaced  the  looomotire 
ill  Great  Britain.  The  steam  blast  of  Eacl- 
worth,  the  tnbnlar  boiler  of  BSgnin,  and  the 
link  motion  of  Stephenson  coQBtitote  the  es- 
sential featnres  of  the  modem  locomotive. 
(See  RULKOAD.)  Looomotivee  have  gradnally 
and  steadily  increased  in  size  and  power  from 
the  date  of  their  introduction.  The  Rocket, 
which  first  proved  oondasivety  in  1829  the 
valae  of  steam  locomotion,  weighed  4^  tons. 
In  1836  Kobert  Stephenson,  who  had  con- 
structed it  with  his  father,  writing  to  Robert 
L.  Stevens,  said  that  he  was  mo^g  his  en~ 
gines  heavier  and  heavier,  and  that  the  en- 
gine of  which  he  enclosed  a  sketch  weighed 
nine  tons  and  coold  draw  "100  tons  at  the 
rate  of  16  m.  an  hour,  on  a  level."  Looo- 
mottves  are  now  bnilt  weighing  TO  tons,  and 
powerfol  enough  to  drawmore  than  S,000  tons 
at  a  speed  of  20  m.  an  honr.  The  modem  lo- 
comotive consists  of  a  boiler  of  the  form  shown 
in  the  article  Stsau  Boilbb,  mounted  npon 
a  strong  light  frame  of  forged  iron,  by  which 
it  is  connected  with  the  wheels.    The  largest 
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engine  yet  constmcted  in  the  United  States  is 
s^d  to  be  one  in  nse  on  the  Philadelphia  and 
Reading  railroad,  having  a  weight  of  abont 
100,000  lbs.,  which  is  carried  on  13  driving 
wheels.  A  locomotive  has  two  steam  cylin- 
ders, either  side  by  side  within  the  frame,  and 
immediately  beneath  the  forward  end  of  the 
boiler,  or  on  each  side  and  exterior  to  the 
frame.  The  engines  are  non-condensing  and 
of  the  simplest  possible  oonstrnotion.  The 
whole  machine  is  carried  npon  strong  hut 
flexible  steel  springs.  The  steam  pressare  is 
nsnaliy  more  than  100  lbs.  The  pulling  power 
is  generally  about  one  fifth  the  weight  under 
most  favorable  conditions,  and  becomes  as  low 
as  one  tenth  on  wet  rails.  The  fuel  employed 
is  wood  in  new  conntries,  coke  in  bitnminons 
coal  districts,  and  anthracite  coal  in  the  east- 
em  part  of  the  United  States.  The  general  ar- 
rangement and  the  proportions  of  locomotives 
differ  somewhat  in  different  localities.  In  fig. 
4,  a  British  express  engine,  O  is  the  boiler,  K 
the  fire  box,  Xthe  grate,  Q  the  smoke  box,  and 
P  the  chimney.  8  is  a  spring  and  R  a  lever 
■ofety  valve,  T  is  the  whistle,  L  the  throttle 


or  regnletor  valve,  E  the  steam  cylinder,  and 
W  the  driving  wheel.  The  force  pump,  B  O, 
Is  driven  from  the  cross  head,  D.  The  frame 
is  the  base  of  the  whole  system,  and  all  other 
parts  are  firmly  secored  to  it.  The  boiler  li 
made  fast  at  one  end,  and  provision  is  made 
for  its  expansion  when  heated.  Adhesion  is 
secored  by  throwing  a  proper  proportion  of 
the  weight  npon  the  driving  wheel  W.  This 
is  from  abont  6,000  lbs.  on  standard  freight 
engines,  having  several  pairs  of  drivers,  to  10,- 
000  lbs.  on  passenger  engines,  per  axle.  The 
peonllaritieH  of  the  American  type  are  the  tmck 
or  bogie  supporting  the  forward  port  of  the 
engine,  the  system  of  equalizers,  or  beams 
wMoh  distribute  the  weight  of  the  machine 
equally  over  the  several  axles,  and  minor  dif- 
ferences of  detaiL  The  cab  or  house  protect- 
ing the  engine  driver  and  fireman  is  an  Ameri- 
can device,  which  is  gradnally  coming  into  use 
abroad  also.  The  American  locomotive  is  dia- 
tingnished  by  its  fiexthiltty  and  ease  of  action 
upon  even  roughly  laid  roads.  The  cost  of 
passenger  locomotives  of  ordinary  siiw  is  about 
(12,000 ;  heavier  engines  sometimes  cost  $20,- 
000,  The  locomotive  is  nsnaliy  fnmished  with 
a  tender,  which  carries  its  fuel  and  water.  The 
standard  passenger  engine  on  the  Pennsylva- 
nia railroad  has  four  driving  wheels,  5^  ft.  di- 
ameter; steam  cylinders,  IT  in.  diameter  and 
2  ft.  stroke ;  grate  surface  IBi  sq.  ft.,  and  heat- 
ing surface  1,0S8  sq.  ft  It  weighs  98,100  lbs., 
of  which  89,000  lbs.  are  on  the  drivers  and 
S4,I00  on  the  truck.  The  shell  of  the  boiler  ia 
49i  in.  diameter  and  20  ft  2)  in.  long.  The 
Are  box  is  of  steel,  6  ft.  2  in.  long  outside,  8^ 
ft.  wide,  and  6  ft,  4  in.  high.  The  tubes  are  ot 
iron,  142  in  number,  2i  in.  diameter,  and  11  ft 
T  in.  long.  The  steam  dome  is  80  in.  outsid« 
diameter,  the  smoke  stack  14)  in.  The  feed 
water  is  supplied  by  one  pump  ot  2  in.  diame- 
ter and  a  ft.  stroke,  and  by  a  No.  8  GiSard  in- 
jector. The  valves  ore  IflJ  in.  wide  by  8|  in. 
long,  and  have  6  in.  travel.  The  steam  poris  are 
1644  in.  wide  and  1^  in.  long,  and  the  exhaust 
port  ISft^  by  2J  in.  The  lap  of  the  valve  ia, 
outside  I  in.,  inside  -^  in.  The  eccentrics  have 
a  throw  of  4)  in.  Tne  freight  engine  has  six 
driving  wheels,  64f  in.  in  diameter.  The  steam 
cylinders  are  18  in.  in  diameter,  stroke  22  in., 
grat«  surface  14.8  sq.  ft,  heating  surface  1,098 
ft.  It  weighs  68,e00  lbs.,  of  which  4B  000  are 
on  the  drivers  and  20,600  on  the  tmck.  The 
boiler  is  nearly  of  the  same  dimensions  as  that 
of  the  passenger  engine,  but  the  tnbes  are  2} 
in.  in  diameter,  13  ft  9-^  in.  long,  and  IIS  ia 
number.  The  stack  is  18  in.  in  diameter.  The 
pump  is  2^  in.  in  diameter,  and  has  a  stroke  of 
23  in.  The  valve  has  {  in.  inside  lap,  -^  in. 
out«de.  The  former  takes  a  train  ot  five  cars 
np  an  average  grade  of  90  ft:  to  the  mile.  The 
latter  ia  attached  to  a  trtdn  of  11  cars.  On  ft 
grade  of  60  ft  to  the  mile,  the  former  takes  7 
and  thg  latter  IT  cars.  Tank  engines  for  very 
heavy  work,  suoh  aa  on  grades  of  820  ft.  to  the 
mile,  which  are  found  on  some  of  the  moon- 
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tain  Uhm  of  road,  are  made  with  five  pairs  of 
driTing  wheels,  and  with  no  truok.  The  atettn 
cjlindera  are  3(H  io-  in  diameter,  2  fL  stroke ; 
grate  area,  IS(  ft. ;  heating  sarfaoa,  1,880  ft ; 
weight  with  tank  fnU,  and  fnll  Boppjj  of  wood, 
112,0001b«.;aTarageweight,108,0001ba.  Snob 
an  engine  has  haoled  110  tons  ap  this  grade  at 
the  speed  of  6  ID.  an  hoor,  the  iteam  preaeore 
being  145  lbs.  The  adhesion  was  about  28  per 
oent.  of  Che  weight.  In  ohecking  a  train  in 
motion,  the  inertia  of  the  en^ne  itself  absorbs 
a  seriously  laige  portion  of  the  work  of  the 
brakes.  This  la  sometimes  redooed  by  revers- 
ing the  enj^e  and  allowing  the  steam  presinre 
to  act  in  aid  of  the  brakes.  To  avoia  injorj 
by  abranon  of  the  surfaces  of  piston,  cylinder, 
and  the  valves  and  valve  seats,  U.  Le  Chatelier 
infrodnces  a  jet  of  steam  into  the  ezhanst  pas- 
sages when  reveraing,  and  thos  prevents  the 
ingress  of  dust-laden  tur  and  the  drying  of  the 
robbing  sarfaces.  The  valve  motion  consists 
ot  the  simplest  forms  of  three-ported  valve, 
moved  by  two  eccentrics  attached  to  a  Ste- 
phenson link.  In  drawing  a  tr^n  weighing 
IGO  tons  at  the  rate  of  60  m.  an  honr,  abont 
600  effective  horse  power  is  reqaired.  A  speed 
of  80  m.  an  hour  has  been  attained  several 
times.  The  locomotive  engine  has  a  mazimmn 
life  which  may  be  stated  at  abont  80  years. 
The  annosl  cost  of  repairs  is  from  10  to  IS  per 
cent,  of  its  firet  cost.  On  moderately  level 
roada,  the  engine  reqoires  a  pint  of  oil  to  each 
S6  m.,  and  a  ton  of  coal  to  each  40  or  60  m. 
run.  (See Bailboad.) — See Holley,  "American 
and  European  Railway  Practioe"  (New  Tork, 
1881);   WaisseDbom,  "American   Locomotive 


Ensineen  "  (Boston,  ISTS) ;  and  Forney,  "  Cat^ 
ediism  of  the  Locomotive  "  (New  York,  1S74}. 
nSU  EHGINE,  Hero  of  Alexandria  (abont 
360  B.  G.)  described,  in  bis  i^irUalia  or 
Pnfumatiea,  several  insignifloant  contriTanoes 
iDoslxating  the  power  of  steam.  The  first 
modeni  reference  to  its  actual  or  poasible  use 
is  not  definitely 
known.  Blasco  de 
Garay  is  believed 
by  Spanish  writers 
to  have  applied 
steam  to  the  pro- 
pulsion of  a  ship  at 
Barcelona,  A.  D. 
1548.  Giambattista 
delta  Porta,  In  his 
Spiritalia  (ISOl), 
described  his  ap- 
paratDB  for  raising 
water  by  filling  a 
vertical  to  be  by 
condensing  steam  within  it  and  then  forcing 
the  water  upward  by  preasnre.  Salomon  de 
Cans,  engineer  and  architect  to  Loais  XIIL,  in 
Lt$  raUont  de*  font*  m«ucan{«,  amut  divartel 
tant  utilsj  gttt  plaiiantt*  (1615), 
r  will, " 


Fio.  l^Hi 


aaya  that  "water  i 


,  by  the  aid  of  fire, 


mount  higher  than  Ita  level,"  and  describea  a 
globe  flUeu  with  water,  and  an  attaidied  ver- 
tical pipe  through  which  the  water  was  ele- 
vated by  the  expansion  of  steam  generated 
by  heating  the  ve«seL  Giovanni  Branca  pnb- 
lished  at  Rome  in  1629  an  aooount  of  a  me- 
chanical application  of  a  steam  jet  to  the  im- 
pnlsioo  of  a  wheel  against  the  vanes  of  which 
the  jet  impinged,  and  proposed  it«  apphcation 
to  many  osefulparpoaes.  The  marqmsot  Wor- 
cester, in  his  "  Oentury  of  Inventions  "  (1668), 
deecribed  an  apparatos  ooosiHting  of  steam 
boilers  worked  alternately  and  of  pipes  con- 
veying steam  from  them  to  a  veeael  in  wliiah 
its  pressure  operated  to  force  wat«r  npward  as 
Buggeeted  by  De  Cans.  This  was  set  up  at 
Vauzhall,  near  London,  and  waa  the  first  in- 
stance of  the  qtplioation  of  ateam  to  practical 
use.  The  separat«  boiler  was  the  essential 
feature  of  this  invention,  and  this  is  the  basis 
of  the  claim  that  Worcester  was  one  of  the  in- 
ventors of  the  ateom  engine.  Sir  Samnel  Hor- 
land  in  1688  constructed  these  engines  com- 
mercially, and  with  an  intelligent  tmdentand- 
ing  of  their  principles  and  of  the  more  im- 
portant properties  of  steam.  Denia  Paptn,  of 
Blois,  about  1690  invented  an  en^ne  having 
a  piston  which  separated  the  ateam  from  the 
water  in  the  cylinder,  receiving  steam  from 
the  boiler  in  Worcester's  combination.  He 
also  invented  the  lever  safety  valve.  Thomas 
Savory  patented.  JolyStG,  1698,  a  machine  con- 
sisting of  a  duplicate  set  of  boilers,  steam  res- 
ervoirs, and  fordog  tnbes,  which  were  worked 
alternately,  and  applied  it  extensively  to  the 
drainage  of  mines,  and  occasionally  to  rusing 
water  to  tnni  mill  wheels.  Savery  recharged 
hia  reaervoirs  by  the  nse  of  surface  condensa- 
tion, and  his  apparatus  was  capable  of  working 
an  indefinite  period  without  stopping.  De«a- 
guliers  in  1718  improved  upon  it  by  applying 
the  Pepin  safety  valve,  and  by  using  jet  instead 
of  surface  condenaation.  This  engine  elevated 
5,000,000  lbs.  of  water  one  foot  with  each 
hundred  weight  of  coal  consumed;  it  gave  a 
"  duty  "  therefore  of  6,000,000.  Thomas  New- 
comen,  John  Gawley,  and  Savery  patented  in 
1706  the  first  steam  engine  really  deserving  the 
name.  It  consiated  of  a  cylinder  containing  a 
piston  driven  upward  by  steam  from  a  separate 
boiler,  and  forced  downward  by  atmospherio 
pressure  when  the  st«am  below  the  piston  was 
removed  by  oondensation.  The  ens^e  was 
used  only  for  pumping,  the  pump  rod  and  pis- 
ton rods  being  attached  to  opposite  ends  of  a 
beam,  as  in  modem  en^nes.  Steam  was  first 
condensed  by  the  application  of  cold  water  to 
the  exterior,  aa  in  the  original  Savery  engine, 
but  soon  after  a  jet  within  the  cylinder  waa 
Qsed.  The  boiler  was  supplied  with  gauge 
cocks  to  indicate  the  height  of  water,  and  a 
safety  valve,  Humphrey  Potter,  an  ingenions 
boy  meehanio,  in  1?18  made  the  valve  gear 
automatio  by  leading  cords  from  the  beam. 
Henry  Beighton  in  1718  suhstitnted  for  the 
latter  the  plug  rod  and  more  enbatantial  ap- 
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parstoa  still  known  to  en^neers.  The  ira- 
prOTsd  Nevroomen  engine  came  into  use  du- 
ring the  IStb  century  thronghont  Enrope. 
Brindlej'  and  John  Smeaton  devised  some 
improvemeuta  in  dettul  and  profiortion,  and 
the  latter  built  large  engines  of  this  tjpe, 
attaining  a  dntj  of  9,500,000.  Smeaton  saja 
titat  he  bad  seen  engines  with  cylindera  76  in. 
in  diameter.    Hiii  largest  was  72  in.,  and  its 

Sower  that  of  150  horses  "  acting  together." 
ames  Watt,  an  Inatniment  maker  at  uie  nni- 
Tersitj  of  Glasgow,  when  repairing  a  model 
Newoomen  en^ue  (lig.  3)  in  1763,  began  a 
series  of  improvements  which  finally  rendered 
the  steam  engine  nniveraally  applicable.  To 
avoid  losses  of  heat  in  the  steam  cyUnder, 
which  he  estimated  to  amount  to  three  fourths 
of  all  supplied,  he  attached  (17flG)  the  sepa- 
rate condenser,  thus  asnug  also  three  fourths 
of  the  injection  water  needed  in  the  Newco- 
men  engine.    He  first  tried  sorfaoe  oondensa- 


Fio.  S.— NewcoDMn  Engine  Model. 

tion,  bat  soon  adopted  the  jet  condenser  end 
air  pump.  The  piston  had  previously  been 
kept  from  leaking  by  flooding  it  from  above 
with  water.  Watt  sabstituted  oil  and  tallow. 
He  closed  the  top  with  a  cylinder  head,  pa.i9- 
ing  tlie  piston  rod  through  a  "  stuffing  box  "  to 
prevent  leakage  aboat  it,  and  admitting  steam 
above  the  piston,  instead  of  air,  dnring  the  down 
stroke,  thus  avoiding  the  cooling  effect  of  the 
atmosphere.  He  then  protected  the  cylinder 
by  non-condnoting  coverings  to  intercept  the 
heat  previously  lost  by  radiation  from  its  ex- 
terior, and  applied  the  "  steam  jacket,"  intro- 
ducing a  space  intermediate  between  the  cyl- 
inder and  the  external  covering,  in  which  apace 
■team  was  retained.  He  thus  converted  the 
atmospheric  steam  engine  of  Newcomen  into 
the  type  known  as  the  engine  of  Watt.  The 
firm  of  Boulton  and  Watt  began  bnilding  these 
engines  at  Soho,  near  Birmingham,  in  177S. 


Watt  proposed  to  seonre  economy  of  steam  by 
its  expansion  in  1769,  and  in  1776  be  adopted 
a  form  of  cut-off  which  was  patented  in  1782. 
His  later  pumping  en^es  attained  a  duty  of 
20,000,000.  The  crank  and  fly  wheel  were 
patented  by  Wasborongh  in  1781,  and  Watt 
adopted  the  "  sun  and  planet  wheels  "  as  the 
next  beet  expedient  for  obtaining  rotary  mo- 
tion, and  applied  them  in  his  double-acting 
engine  patented  July  4,  1783.  This  engine  is 
shown  in  fig.  8,  with  the  parallel  motion,  gov- 
ernor, and  other  detdla  patented  in  17ft4.  Ad- 
mitting steam  and  condensing  on  both  sides 
of  the  piston,  the  power  of  the  engine  was 
donbled.  Jonathan  Homblower  in  1781  pat- 
ented a  compound  or  double  cylinder  engine, 
in  which  the  steam  used  at  high  pressure  in 
one  cylinder  was  ezhausted  into  a  second, 
whence,  after  acting  expannvely  and  with  re- 
dnced  pressure,  it  was  diBcharged.  Woolf  in 
1!<04  patented  the  combination  of  this  engine 
with  the  Watt  condenser,  and  a  few  SDoh  en- 
gines were  built.  Oliver  Evans  devised  in  1779 
the  high-pressure  non-condenaing  steam  en- 
gine. He  introduoed  it  into  saw  and  grain 
mills,  and  applied  it  to  the  propulsion  of  vessels 
and  locomotives.  It  still  remains  tlie  most  com- 
monly used  of  all  forms  of  the  steam  engine. 
Trevithick  and  Vivian  introduced  engines  built 
on  Evans's  plan  into  Great  Britain  in  1802, 
which  carried  occasionally  60  to  80  Iba.  of  steam 

treasure.  Col.  John  Stevens  of  Hoboken,  N.  J., 
uilt  the  direct- acting,  high-pressure,  and  oon- 
densing  engine,  with  a  sectional  steam  boiler, 
in  1804.  Joseph  Dixon  coupled  two  engines 
with  cranktt  at  right  angles  in  182S.  The  de- 
tachable, adjustable,  or  drop  cut-ofi  valve  gear 
was  patented  by  Frederick  E.  Sickels  of  New 
York  in  1842,  and  the  application  of  the  gov- 
ernor to  determine  the  point  of  cut-off  was  made 
by  Zachariah  Allen  and  Geoi^  H.  Corliss  of 
Rhode  Island,  and  patented  by  the  latter  in 
1849.  This  completed  the  growth  in  general 
design  of  the  now  distinctive  American  e: 
sive  steam  enpine.  Recently  the  r 
the  double  cylinder  engine,  with  high  a 
considerable  expansion,  and  rapid  motion  of 
piston,  which  have  proved  economically  snc- 
cessful,  has  been  the  only  marked  feature  of 
this  branch  of  engineering  progress.  It  is  es- 
timated that  the  total  steam  power  of  the  world 
is  about  16,000,000  horse  power,  and  that  were 
horses  actually  employed  to  do  the  work  wbioh 
these  engines  would  be  capable  of  doing  were 
they  kept  constantly  in  operation,  the  number 
required  would  exceed  80,000,000. — Form  of 
the  8t«am  Engint.  In  all  engines  the  principal 
organs  of  the  machine  are  present,  bnt  their 
forms  and  proportions,  and  their  arrangement, 
differ  greatly  in  different  classes.  In  general, 
the  piston,  P,  fig.  S,  is  accurately  fitted  into  a 
steam  cylinder,  0,  within  which  it  moves  from 
end  to  end  with  slight  friction,  and  without 
permitting  the  escape  of  steam  past  its  edges. 
The  piston  rod  is  attached  at  one  end  to  tiiia 
piston,  and,  passing  through  the  cylinder  head. 
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is  mtUched  it  ll»  other  estr«mitj'  to  a  oross 
bead,  which  is  so  ^ided  that  it  is  compelled 
to  move  in  a  vertdoiu  line,  and  tbaa  a  side  Btrain 
upon  tha  rod  which  would  prodnce  friction  and 
leakage,  even  were  it  not  to  cause  actual  bend- 
ing and  frootore,  is  prevented.    la  fig.  8  the 
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eroes  head  is  gnided  hy  a  parallel  motion  p  m, 
an  arrangement  of  rods  of  which  one  set  vi- 
brate abont  centres,  thus  displacing  the  centres 
of  Tibrstion  of  the  other  Bet  jast  auiBwently 
to  oompensate  the  tendency  of  the  latter  to 
throw  the  cross  head  out  of  line  by  their  sweep 
through  their  own  onrved  path.  This  com- 
pensation permits  the  bead  of  the  piBton  rod 
to  be  securely  guided  in  the  vertical  line.  In 
later  practice,  a  more  common  method  of  ob- 
taining a  rectilinear  motion  of  the  cross  head 
is  to  place  guides  at  each  end  of  it,  by  which 
it«  extremities  are  kept  in  the  desired  line 
of  motion.  The  sliding  friction  of  the  cross- 
head  gibs  npon  these  guides  is  alight,  and 
is  kept  within  proper  limits  by  Inbrieation. 
The  croas  head  is  oonnected  with  the  work- 
ing beam,  B,  by  links  (usually  a  pair),  and 
the  beam,  vibrating  about  the  mam  centre, 
transfers  the  motion  by  means  of  the  connect- 
ing rod,  c  r,  to  the  crank  attached  to  the  main 
abaft  or  crank  shaft,  which  carries  the  fly 
wheel  or  balance  wheel,  W.  In  this  flgnre  the 
erank  is  not  shown,  the  snn  and  planet  wheels 
taking  its  place.  Steam  is  conveyed  to  the 
engine  by  the  steam  pipe,  at  some  convenient 
point  in  which  a  stop  valve  is  usually  placed. 
Bometimea  this  valve  la  omitted,  a  throttle 
valve  alone  being  used,  adapted  to  adjust  the 
supply  of  ateam.  The  latter  is  either  a  disk 
valve,  adjusted  by  n  screw  (in  which  form  it  ia 
known  as  a  screw  stop  valve),  or  tt  is  some 
variety  of  elide  valve,  opening  and  dosing  by 
sliding  transversely  across  the  opening  tbrongb 
which  steam  paases.    Where  tiie  snpply  of 


steam  is  determined  aatomatloally,  a  governor, 
6,  is  attached,  which  when  the  speed  of  the 
engine  tends  to  exceed  the  deairea  maximum 
cloaca  the  throttle  valve,  and  when  the  speed 
falls  too  low  opens  it.  In  the  figure,  the  gov- 
ernor consists  of  a  pair  of  suspended  balla 
caused  to  revolve  by  a  belt,  or  by  gearing  oon- 
nectiiig  the  spindle  with  the  shaft,  which  when 
speed  rises  are  given  a  high  velocity  of  revo- 
lution abont  the  spindle  carrying  them,  and, 
separating  under  the  action  of  centrifugal  force, 
move  the  lever  I,  and  tbns  close  the  throttle 
valve.  There  are  many  varieties  of  goveroora. 
The  "  fly-bait  governor,"  just  deacribed,  is 
most  common,  but,  tboagh  simple  and  quite 
well  adapted  to  general  purposes,  it  is  not  per- 
fectly isochronous;  t.  e.,  it  does  not  compel 
the  engine  to  keep  tbe  precise  speed  at  which 
it  is  set  to  work.  As  the  governor  and  valve 
are  rigidly  connected,  there  is  but  one  speed 
to  which  tbe  position  of  the  valve  and  of  the 
governor  can  he  perfectiy  adapted  under  any 
one  set  of  conditions  of  steam  pressure  and  of 
load.  The  valve  gear  is  the  system  of  valves 
and  of  actuating  mechanism  which  distribute 
tbe  Bteam  as  tbe  en^ne  passes  through  its 
cycles  of  motion.  The  steam  valves  admit 
steam  alternately  to  each  end  of  the  steam 
cylinder,  as  the  piston  moves  backward  and 
forward,  and  the  exhaust  valves  alternatelv 
open  and  close  the  passages  or  porta  throuKn 
which  the  ateam  escapes,  after  impelling  the 
piston,  into  the  condenser  e  in  the  condensing 
en^ne,  or  into  tlie  open  air  from  a  non-con- 
denring  engine.  These  valves  are  moved  au- 
tomatically by  some  part  of  the  engine  itself. 
In  the  kind  of  engine  shown  in  fig.  S,  and  in 
pumping  engines  which  have  no  crank  and 
revolving  shaft,  the  motion  is  obtained  from 
a  rod  depending  from  the  beam,  projections 
on  which  rod  strike  the  tappets  t  as  they 
rise  and  fell.  This  rod  is  calico  the  plug  rod. 
In  nearly  all  other  engines,  the  valve  gear 
is  actuated  by  an  eccentric,  or  disk  attached 
to  and  revolving  with  the  crank  shaft.  While 
the  piston  is  moving  upward,  the  steam  valve 
below  and  the  exhaust  valve  above  are  open, 
tbe  steam  entering  below  to  drive  tbe  piston 
np,  while  the  steain  which  had  produced  the 
downward  stroke  escapes  through  the  open 
exhaust  valve  at  the  top  into  the  condenser. 
Daring  the  descent  of  the  piston  these  con- 
ditions are  reversed.  The  condenser  may  be 
either  a  jet  condenser,  as  shown  in  the  fig- 
ure, or  a  surface  condenser.  Its  office  is  to 
condense  the  steam  ejected  from  the  cylinder, 
and  thus  to  create  a  vaouam,  so  removing  the 
resisting  pressure  of  the  atmosphere  from  be- 
fore the  platon.  With  the  jet  condenser,  the 
steam  issuing  from  the  exhaust  pipe  of  the 
engine  is  received  in  a  closed  vessel,  where  it 
is  bronght  into  contact  with  jets  of  cold  water, 
and  thus  instantly  condensed,  and  the  vacnum 
so  produced  pervades  the  condenser,  the  ex- 
haust pipe,  and  the  exhausted  end  of  the 
cylinder.    The  water  of  condensation,  the  re- 
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nuuning  anoondensod  vqior,  sod  an;  lur  which 

ma;  enter  the  oondenser  with  tbe  ataom,  ore 
removed  br  the  air  pomp  p,  and  thrown  into 
the  hot  well  abova  the  condeiuer  whence  the; 
are  token  b;  the  hot  wat«r  pamp  and  dis- 
charged. Water  is  also  taken  from  the  hot  well 
b;  the  feed  pamp  and  fed  to  the  iteam  boiler. 
— Clait^/Uatitm  tff  Enffina.  Steam  engines 
are  designated  as  oondensing  or  non-oonden- 
nng,  aooording  as  the;  are  farnishad  with  a 
condenser  or  as  that  detail  is  omitted.  The; 
are  high  pressure  or  low  pressm^,  the  former 
term  being  applied  to  en^nes  supplied  with 
steam  of  fiO  lbs.  pressnre  to  the  aqnare  inch 
and  upward,  and  the  latter  to  engines  working 
under  40  lbs.  pressure.  The  latter  are  almost 
invariab);  condensing  engines,  and  high-pres- 
snre  engines  are  Terjgeaerall;  non-condensing. 
Reciprocating  engines  have  pistons  moving 
backward  and  forward  in  the  steam  o;linder, 
OS  In  Watt's  engine.  When  they  turn  a  shaft, 
the;  are  sometimes  called  rotatire.  Rotar; 
engines  have  a  piaton  attached  to  a  shaft  and 
revolving  with  it  within  a  cylinder  of  which 
the  axis  is  parallel  with  the  axis  of  rotation 
of  the  piston  or  vane.  En^nes  are  direct-act- 
ing where  the  piston  rod  acts  directl;  npon 
the  connecting  rod,  snd  through  it  npon  the 
crank,  without  the  intervention  of  a  beam  or 
lever.  In  baak-acting  or  return  connecting 
rod  engines,  the  shaft  lies  between  the  cylin- 
der and  the  cross  head,  the  oonneoting  rod  re- 
turning from  the  cross  head  to  the  crank. 
Beam  engines  have  the  working  beam  al- 
ready described.  Side  lever  engines  have 
two  beams,  one  on  each  side  of  the  steam  cyU 
inder,  and  below  instead  of  above  the  cross 
bead.  Oscillating  engines  have  their  piston 
rods  attached  directl;  to  the  oronk  pin,  and  as 
the  crank  revolves  the  cylinder  oscillates  npon 
trunnions,  one  on  each  side  of  it,  through 
which  the  steam  enters  and  leaves  the  steam 
chest.  The  valves  are  within  the  steam  chest, 
osoiUsting  with  the  cylinder.  In  these  engines 
the  meooauisia  ootnating  the  valves  is  sddom 
parfeotl;8atistaator;in  it«  operation.  In  com- 
ponad  or  double-cylinder  engines,  the  st«am 
enters  first  a  high-preasore  cylinder,  and  there 
usually  expands  from  its  initial  pressnre  of 
from  60  to  100  lbs.  down  to  a  ranch  lower  den- 
rity ;  it  is  then  exhausted  into  a  second  steam 
oyUnder,  in  which  it  expands  still  further  while 
completing  its  work. — Engines  are  also  classi- 
fied, according  to  the  use  for  which  the;  are 
intended,  as  stationary,  pumping,  portable,  lo- 
comotive, or  marine  engines.  The  locomotive 
engine  is  the  mmplest  form.  In  it  the  con- 
denser and  the  governor  are  dispensed  with, 
and  the  valve  and  its  gearing  are  the  simplest 
possible.  The  piortable  en^e  is  usnallr  very 
similar  to  the  locomotive,  and,  like  the  latter, 
is  attached  to  its  steam  boiler.  It  is  sometimes 
provided  with  a  heater  to  warm  the  feed  water 
sent  into  the  boiler,  and  is  frequently  provided 
with  a  governor.  It  is  nsnally  mounted  on 
whe«li.    Both  the  locomotive  and  the  portable 


engine  employ  high  steam  pressnre  without 
condensation.  In  both  of  these  forms  of  en- 
gine ore  seoured  to  the  fullest  extent  lightness 
and  simplicity,  and,  where  properly  constrnct- 
ed,  oheapnesa,  durability,  compactness,  and  fair 
emoieno;.  Draft  is  nsnally  secured  in  both 
by  the  blast  of  the  exhaust  steam.  Engines 
of  this  class  have  attained  the  remarkable 
economical  result  of  a  horse  power  developed 
with  the  expenditare  of  less  than  three  pounds 
of  coal  per  hour. — The  oldest  form  of  pumping 
engine  still  retained  in  use  is  the  Comisb.  In 
it  the  crank  shaft  and  balance  wheel  are  dia- 
pensed  with,  the  end  of  the  pnmp  rod  being 
attached  directly  to  the  end  of  the  beam  op- 
posite the  steam  cyUnder.  Bteam  is  first  ad- 
mitted above  the  piston,  driving  it  rapidly 
downward  and  rairing  the  pump  rod.  At  ao 
earl;  point  in  the  stroke  the  admission  of  steam 
is  checked  b;  the  sudden  closing  of  the  induo- 
tion  valve,  and  the  stroke  is  completed  under 
the  action  of  expanding  steam  assisted  by  the 
inertia  of  the  heavy  parts  already  in  motion. 
The  necessary  weight  and  inertia  is  afforded 
in  many  cases,  where  the  engine  is  applied  to 
the  pomping  of  deep  mines,  by  the  immense- 
ly long  and  heovy  pomp  rods.  Where  this 
weight  is  too  great  it  is  oount«rbslanced,  and 
where  too  smaU,  w^hts  are  added.  When  the 
stroke  is  completed,  the  "equilibrium  valve" 
is  opened,  and  the  steam  passes  from  above  to 
the  apace  below  the  piston,  and  an  eqoilibrium 
of  pressure  being  tiius  produced,  the  pump 
rods  descend,  forcing  the  water  from  the  ptimpa 
and  raising  Uic  steam  piston.  The  absence  at 
the  crank  or  other  device  which  might  det«r- 
mine  absolutely  the  length  of  stroke  compels 
a  very  carefnl  adjusbnent  of  steam  admisdon 
to  the  amount  of  load.  Should  the  stroke  be 
allowed  to  exceed  the  proper  length,  and  should 
danger  thus  arise  of  the  piston  striking  the 
cylinder  heada,  the  movement  is  checked  by 
buffer  beams.  The  valve  motion  is  actuated 
b;  a  plug  rod,  as  in  Watt's  engine.  The  regu- 
lation is  effected  b;  a  "cataract,"  a  kind  of 
hydraulic  governor,  consistinK  of  a  plunger 
pump  with  a  reservoir  attached.  The  plunger 
IS  raised  by  the  en^ne,  and  then  antomatio^r 
detached.  It  falls  with  greater  or  leas  rapid- 
ity, its  velocity  being  determined  by  the  sijse 
of  the  eduction  orifice,  which  is  adjustable  by 
hand.  When  the  plunger  reaches  the  bottom 
of  the  pump  barret,  it  disengages  a  oat«h,  a 
weight  is  allowed  to  act  upon  the  steam  valve, 
oftening  it,  and  the  engine  is  caused  to  make 
a  stroke.  When  the  outlet  of  the  cataract  is 
nearly  closed,  the  engine  stands  still  s  consid- 
erable time  while  the  plunger  is  descending, 
and  the  strokes  succeed  each  other  at  long 
intervals.  When  the  opening  is  greater,  the 
cataract  acta  more  rapidly,  and  the  engine 
works  faster.  This  has  been  regarded  until 
recently  as  the  most  economical  of  pumping 
engines,  and  it  la  still  general!;  naed  in  freeing 
mines  of  water,  and  in  situations  where  exist- 
ing heavy  pump  rods  may  be  utilised  in  oon- 
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tJ^ntng  the  motioD  of  Oie  friston  daring  that 
pratioa  of  its  itroko  which  U  performed  after 
expuudon  has  begno.  The  direot-uting  steAm 
pomp  is  Bometimes  med  aa  a  pamping  engine. 
(See  PoKP.)  The  oomponnd  pmaping  engine 
has  been  recently  adopted  with  great  suoceaa. 


One  of  the  most  efficient  forms  is  that  designed 
bj  E.  D.  LearitL  jr.,  for  the  Ljrat  (tlsM.) 
water  works,  and  ahown  fn  fig.  4.  The  two 
cylinders,  A  and  B,  are  placed  one  on  each  nde 
the  centre  of  the  beam  0  D,  and  are  so  inclined 
that  they  m^  he  coupled  to  opposite  enda  of 
it,  while  their  lower  end«  are  placed  close  to- 
gether. At  their  npper  ends  a  valve  ia  placed 
at  each  end  of  the  oonnecting  steam  pipe.  At 
their  lower  ends  a  single  vtdTe  serves  as  ei* 
haoat  valve  to  the  high-pressore  and  as  steam 
valve  to  the  low-pressure  cylinder.  The  pi»- 
tona  move  in  opposite  directions,  and  steam  is 
exhansted  from  the  high-pressnre  cylinder  A 
directly  into  the  nearer  end  of  the  low-pressnre 
cylinder  B.  The  pnmp,  E,  of  the  "  Thames-Dit- 
ton  "  or  "  linckot  and  plunger  "  variety,  takes  a 
full  supply  of  water  on  tlie  down  stroke,  and 
discharges  half  when  rising  and  half  when  de- 
Boanding  again.  The  duty  of  this  engine  b 
reported  by  a  board  of  engineers  aa  108,923,216 
foot  pounds  for  every  100  lbs.  of  coal  burned. 
The  duty  of  a  moderately  good  engine  is  nsud- 
ly  oonsidered  to  be  from  60  to  TO  millions. 
TI)is  engine  has  steam  cylinders  of  17)-  and  8S 
in.  diameter  respectively,  with  a  stroke  of  7  ft. 
The  pomp  had  a  capacity  of  abont  195  gal- 
lons, and  delivered  66  per  cent.  Steam  was 
carried  at  a  pressure  of  75  lbs.  above  the  at- 
mosphere, and  was  expanded  about  ten  times. 
Plun  horixontal  tabular  boilers  were  used, 
eri^wrating  6-58  lbs.  of  water  from  98°  F.  per 
ponnd  of  coaL — The  stationary  steam  engme 


has  a  great  rariety  of  forms.  Since  compaet- 
ness  and  lightness  are  not  ss  essential  as  in 
portable,  locomotive,  and  marine  engines,  the 
parts  are  arranged  with  a  view  aimply  to  secu- 
ring eSoienoy,  and  the  design  is  determined  by 
circumstances.  It  was  formerly  usual  to  adopt 
the  condensing  engine  in  mills  and  wherever  a 
stationary  engine  was  required.     In  Europe 

Cerally,  and  to  some  extent  in  the  United 
tes,  where  a  supply  of  condensing  water  is 
obtainable,  condensing  engines  snd  moderate 
steam  pressares  are  etiU  employed.  But  this 
engine  is  gradually  becoming  superseded  by 
the  high-pressure  condenring  engine,  with  con- 
dderable  expansion,  and  with  an  expansion 
gear  in  which  the  point  of  cut-off  is  determined 
by  the  governor.  The  best  known  engine  of 
this  class  is  the  Oorhss  engine,  which  is  very 
extensively  used  in  the  United  States,  and 
which  has  been  copied  very  generally  by  Euro- 
pean builders.  Fig.  5  represents  the  Oorlisa 
engine  as  built  in  the  United  States  by  Harris. 
The  horizontal  steam  cylinder  is  bolted  firmly 
to  the  end  of  tJie  frame,  which  is  so  formed  as 
to  transmit  the  strain  to  the  main  journal  with 
the  greatest  directness.  The  frame  carries  the 
guides  for  the  cross  head,  which  are  both  is 
the  same  vertical  plane.  The  valves  are  four 
in  number,  a  steam  and  an  exhaust  valve  be- 
ing placed  at  each  end  of  the  steam  cylinder. 
Short  steam  passages  are  thus  secured,  and 
this  diminution  of  clearance  is  a  source  of 
some  economy.  Both  sets  of  valves  are  driven 
by  an  eccentric  operating  a  disk  or  wrist  plate, 
which  vibrates  on  a  pin  projecting  from  the 
cylinder.  Short  links  reachingfrom  this  vrrlst 
plate  to  the  several  valves  move  them  with  a 
pecuharly  varying  motion,  opening  and  closing 
them  rapidly,  and  moving  tliem  quite  slowly 
when  the  port  is  either  nearly  open  or  almost 
closed.  This  effect  is  ingeniously  secured  by 
ao  placing  the  pins  on  the  wrist  plate  that  their 
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line  of  motion  becomes  nearly  transverse  to 
the  direction  of  the  valve  links  when  the  limit 
of  movement  is  approached.  The  links  con- 
necting the  wrist  plate  with  the  arms  moving 
the  steam  valves  have  catches  at  their  extremi- 
ties, which  are  disengaged  by  coming  in  oon- 
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taot,  as  the  arm  swings  aromid  with  the  valve 
etem,  with  &  cam  adjusted  b;  the  governor. 
This  adjostment  permits  the  st«sm  to  follow 
the  pistOD  farther  whea  the  engine  la  caused 
to  "  slow  down,"  and  thus  tends  to  restore  the 
proper  speed.  It  disengages  the  steam  valve 
earlier,  and  expands  the  steam  to  a  greater  ex- 
tent, when  the  engine  tends  to  ran  above  the 
proper  speed.  When  the  oatoh  is  thrown  out, 
the  valve  is  closed  by  a  weight  or  a  strong 
spring.  To  prevent  jar  when  the  motion  of 
toe  valve  is  checked,  a  "dash  pot"  is  used,  in- 
vented by  F.  E.  Sicketa.  It  is  a  vessel  having 
a  nicelj  fitted  piston,  which  is  received  bj  a 
"  ouahion  "  of  water  or  air  when  the  piston 
saddenlj  enters  the  cylinder  at  the  end  of  the 
valve  movement.  In  the  original  water  dash 
pot  of  Siokels,  the  cylinder  is  vertical,  and  the 
plunger  or  piston  descends  npon  a  small  body 
of  water  confined  in  the  base  of  the  dash  pot. 
In  the  Oreene  steam  engine,  fig.  6,  the  valves 
are  four  in  number,  as  in  the  Corliss.  The 
cnt-off  gear  consiats  of  a  bar.  A,  moved  by  the 
steam  eccentric  in  a  direction  parallel  with  the 
centre  line  of  the  oyhnder  and  nearly  ooinci- 
dent  as  to  time  with  the  piston.  On  this  bar 
are  tappets,  0  0,  supported  by  springs  and  ad- 
jnstable  in  height  by  the  governor,  Q.    These 
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tappets  engu^  the  arms  6  B,  on  the  ends  of 
rock  shafts  E  E,  which  move  the  steam  valves 
and  remain  in  contact  with  them  a  longer  or 
shorter  time,  and  opening  the  valve  daring  a 
greater  or  less  part  of  the  piston  stroke,  as  the 
governor  permits  the  tappets  to  rise  with  di- 
minishing engine  speed,  or  foroes  them  down  as 
speed  increases.  The  exhanst  valves  are  moved 
by  an  independent  eccentric  rod,  moved  by 


an  eccentric  set,  as  is  nsnal  will)  the  Oorlin 
and  with  other  engines  generally,  at  right 
angles  with  the  crank.  This  en^ne.  in  con- 
seqaence  of  the  independence  of  the  steam 
eccentric,  and  of  the  contemporary  movement 
of  steam  valve  motion  and  steam  piston,  is 
capable  of  catting  off  at  any  point  from  begin- 
ning to  nearly  the  end  of  the  stroke.  The 
nsoal  arrangement,  by  which  steam  and  exhaust 
valves  are  moved  by  the  same  eccentric,  only 
permits  expansion  with  the  range  from  the 
beginning  to  half  stroke.  The  Wright  engine 
has  an  Eidjustable  expansion  valve  gear  also, 
and  the  point  of  cut-ofi  is  determined  by  the 
governor.  In  this  machine  the  steam  ralvea 
are  opened  by  a  cam  of  snch  form  that  when 
the  cam  shaft  ia  moved  longitadinaUy,  the 
valve  is  held  open  a  longer  or  a  shorter  time. 
The  position  of  the  cam  shaft  is  adjusted  by 
the  governor.  Its  motion  is  obtained  by  gear- 
ing it  to  the  main  shaft  The  Babcock  and 
Wilcox  engine  has  a  ont'OfE  valve  on  the  back 
of  the  main  valve,  which  is  moved  by  a  small 
steam  cylinder.  The  point  of  cut-oS  is  deter- 
mined by  the  governor  also,  by  varying  the 
time  of  admission  of  steam  into  the  aunUary 
cylinder.  This  engine  has  the  same  latitndfl 
of  expansion  as  the  Greene  enpne. — The  char- 
act«ristics  of  the  American  stationary  engine 
are  high  steam  pressure  without  condensation, 
an  expansion  valve  gear  with  drop  cut-off  ad- 
jnstabie  by  the  governor,  high  piston  speed, 
and  tightness  combined  with  strength  of  con- 
stmction.  In  other  countries  this  engine  is  now 
rapidly  coming  into  general  use,  but  abroad 
the  vfdve  most  gener^ly  adopted  is  the  form 
usual  in  other  styles  of  engine,  expansion  being 
obt^ned  by  a  cut-off  valve  on  the  hack  of  the 
main  valve,  and  regnlation  secured  by  attach- 
ing the  governor  to  a  throttle  valve. — The 
Marina  Steam  Engiii».  U)trine  engines  have  a 
great  variet;^  of  forms,  hot  general  practice 
has  now  indicated  a  few  which  are  preferred. 
They  are  almost  invariably  fitted  with  con- 
densers. Until  recently  they  were  usually 
driven  by  steam  of  moderate  pressure,  bat 
within  a  few  years  the  pressure  of  steam, 
which  in  the  time  of  Watt  was  oBually  from  5 
to  10  lbs.  above  the  atmosphere,  has  risen  to 
60  Iba.  In  the  earlier  days  of  stewn  navigation, 
the  paddle  wheel  was  exclusively  used.  Re- 
cently the  screw  has  become  the  sole  instru- 
ment of  propulsion,  where  deep  water  permits 
its  use.  In  shallow  water  the  paddle  wheel  ia 
still  employed.  Marine  engines  are  therefore 
divided  into  paddle  engines  and  screw  engines. 
— The  most  common  forms  of  paddle  en^nea 
in  the  United  States  are  the  overhead  beam 
en^ne,  driven  by  st«am  of  from  90  to  GO  lbs. 
pressure,  and  fitted  with  a  jet  condenser,  and 
the  high-pressure  and  non-condensing  direct- 
acting  en^ne,  nsed  principally  on  the  western 
rivers.  The  latter  is  driven  by  steam  of  from 
too  to  ISO  lbs.  pressure,  and  exhausts  ita  steam 
into  the  atmosphere.  It  is  the  simplest  pos- 
«ble  form  of  direct-acliDg  engine.    The  valvei 
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are  of  the  disk  or  poppet  rariet^,  rinng  and 
falling  Terticallj.  Tbay  are  ionr  in  number, 
two  steam  and  two  exhaust  valves  being  placed 
at  each  end  of  tbe  steam  cjlinder.  Tbe  beam 
engine  is  a  peculiarly  American  type,  seldom 
if  ever  seen  abroad.  Fig.  T  is  an  outline  eketch 
of  this  engine  as  bnilt  for  a  steamer  plying  on 
the  Hudson  river.  This  claae  of  enpne  is  usq- 
•lly  adopted  in  vessels  of  great  length,  light 
drsoght,  and  high  speed.  But  one  steam  cyl- 
inder is  commonly  used.  Tbe  cross  head  is 
oonpled  to  one  end  of  tbe  beam  by  means  of 
a  pair  of  lints,  and  the  motion  of  the  oppo- 
■ite  end  of  tbe  beam  is  transmitted  to  the 
orank  by  a  connecting  rod  of  moderate  length. 
The  beam  has  a  oast-iron  centre  surroonded 
by  a  wronght-iron  strap  of  lozenge  shape,  in 
which  are  forged  the  bosses  for  the  end  centres, 
or  for  the  pins  to  which  tbe  connecting  rod 
and  the  links  are  attached.  The  main  centre 
of  the  beam  is  anpported  by  a"gaUowsframe" 
of  timbers  so  arranged  as  to  receive  all  etresses 
longitudinally.  The  crank  and  shaft  are  of 
WTonght  iron.     The  valve  gear  is  nsnally  of 


independent  eccentrics,  the  latter  being  set  In 
the  osnal  manner,  opening  and  closing  the  ex- 
haust passages  just  before  the  crank  passes  its 
centre.  The  steam  eccentric  la  so  placed  that 
the  steam  valve  is  opened  as  usual,  but  closed 
when  but  about  one  half  the  stroke  has  been 
made.  This  result  is 
accomplished  by  giv- 
ing the  eccentric  a 
greater  throw  than  is 
reqnired  by  the  mo- 
tion of  the  valve,  and 
permitting  it  to  move 
through  a  portion  of 
ite  path  without  mov- 
ing tbe  valve.  Thus 
in  fig.  B,  if  A  B  be  the  no-n. 

direction  of  motion  of 

the  eccentric  rod,  the  valve  would  ordinarily 
open  the  steam  port  when  the  eccentric  as- 
snmes  the  position  0  C,  closing  when  the  ec- 
centric has  passed  around  to  O  D.    With  tbe 
Stevens  valve  gear,  the  valve  is  opened  when 
tbe  eccentric  reaches  O  E,  and  closes  when 
it  arrives  at  0  F.    The  steam 
valve  of  the  opposite  end  of  the 
cylinder  is  open  while  the  ec- 
centric is  moving  from  O  U  to 
O  E.    Between  E  and  E,  and 
between  F  and  M,  both  valves 
are  seated.    H  B  is  proportion- 
al to  tbe  lift  of  the  valve,  and 
0  H  to  the  motion  of  tbe  valve 
gear  when  out  of  contact  with 
the   valve   lifters.      While   tbe 
orank  is  moving  tbroogh  an  aro 
£  F,  steam  is  entering  the  cyl- 
inder i  from  F  to  M  the  steam 
ie  expanding.    At  M  the  stroke 
is    completed    and    the    other 
steam  valve  opens.    The  ratio 


the  form  known  as  the  Stevens  valve  gear  an 
invention  of  Robert  L.  and  Francis  B.  Stevens. 
Tbe  steam  and  ezhanat  valves  are  worked  by 


—  is  the  ratio  of  expansion. 
The  condenser  is  placed  imme- 
diately beneath  the  steam  cyl- 
inder. The  air  pump  ie  placed 
close  beside  it,  and  worked  by 
a  rod  attached  to  tbe  beam. 
Steam  vessels  on  the  Hudson 
river  have  been  driven  by  such 
engines  at  tbe  rate  of  23  m.  an 
hour.  This  form  of  engine  is 
remsrkable  for  its  smoothness 
of  operation,  its  economy  and 
durability,  il^  compactness,  and 
tbe  latitude  which  it  permits  in 
tbe  change  of  shape  of  the  long 
flexible  vessels  in  which  it  is 
generally  need,  without  injury 
by  "  getting  out  of  line."  For 
paddle  engines  of  large  vessels, 
tbe  favorite  type  has  been  the 
side  lever  engine,  which  is  now 
rarely  bnilt  For  smaller  vessels,  tbe  oscilla- 
I  ting  en^e  with  feathering  paddle  wheels  is 
,  ctiU  largely  employed  in  Europe.    This  style 
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of  engine  la  shown  in  fig.  9.  It  la  very  oom- 
paot  light,  and  moderately  economico],  and 
ezc«la  in  aimplicitj.  The  feathering  paddla 
wheel  is  made  with  floats  or  backeta  variable 
in  position,  and  so  adjusted  b^  the  feathering 
mechanism  that  leaa  power  ia  expended  in  ob- 
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liqae  action,  rising  or  tiashii^  downward  the 
water  impinged  opon,  uian  with  the  ordinary 
radial  wheel,  in  which  the  floats  are  rigidlj 
attached  to  the  arma.  The  nsual  arrangement 
is  SQch  that  the  feathering  wheel  has  the  same 
action  npon  the  water  as  a  radial  wheel  of 
double  diameter.  This  reduction  of  the  diam- 
eter of  the  wheel,  while  retaining  maximum 
eSectiveneas,  permits  a  high  speed  of  en^pne, 
and  therefore  lesa  weight,  volume,  and  coat. 
The  smaller  wheel  boxes,  by  oSering  less  re- 
sistance to  the  wind,  retard  the  progress  of 
the  vessel  less  than  those  of  ra<£al  wheela. 
The  feathering  of  the  paddle  ia  prodaoed  by 
the  nse  of  a  rod,  £  D,  fig.  10,  whioh  conneota 
an  eccentric  strap,  £  F, 
secured  to  the  vessel, 
with  the  short  arm  A 
D,  by  which  the  paddle 
ia  turned  npon  the  pin 
A.  0  ia  the  centre  of 
the  paddle  wheel,  and 
0  B  is  one  of  the 
arma.  Circular  hoops, 
or  bands,  connect  all  of 
the  arms,  each  of  which 
carries  a  float.  They 
are  all  thus  tied  togeth- 
er, forming  a  very  firm 
and  powerful  combina- 
tion to  reaiat  eiternal 
forces.  Inclined  engines 
are  sometimes  aaea  tor 
driving  paddle  wheels.  In  these  the  steam 
cylinder  Bes  in  an  inolined  position,  and  its 
connecting  rod  directly  connects  the  crank  with 
the  oroBs  head.  The  condenser  and  air  pnmp 
naoally  lie  beneath  the  cross-head  gnidea,  ana 
are  worked  by  a  bell  crank  driven  by  linka  on 


each  aide  the  connecting  rod,  attached  to  th» 

cross  head.  Bnch  enginee  are  used  to  some 
extent  in  Europe,  and  they  have  been  adopted 
in  the  United  States  navy  for  aide-wheel  gnu- 
boata.    They  are  also  used  on  the  ferry  boats 

flying  between  New  York  and  Brooklyn, 
addle  wheels  should  be  immeraed  nsually  not 
more  than  one  third  the  radiua  of  the  wheel 
for  eea-going  veaaels,  and  on  rivers  they  are 
frequently  not  immersed  more  tiian  one  sixth 
or  one  eighth.  In  the  first  oaae  the  loai 
hy  obliqne  action  is  about  G  per  cent.,  in  the 
last  case  abont  10  per  cent  A  loss  of  80 
or  2B  per  cent  of  the  total  power  applied  to 
the  wheel  is  frequently  caused  by  slip. — llany 
forma  of  enginea  have  been  used  for  driving 
the  screw,  but  they  are  now  almost  invariably 
of  one  type.  The  ordinary  screw  engine  is 
direct-acting.  Two  enginea  are  placed  aide 
by  aide,  with  cranks  on  the  shaft  at  an  ao^a 
of  90  degrees  with  eaoh  other.  In  merch^t 
steamers  the  steam  cylinders  are  usually  ver- 
tical and  directly  over  the  crank  pina,  to  whioh 
the  crosa  heads  are  coupled.  The  condenser 
ia  placed  behind  the  engine  frame,  or,  where  a 
jet  condenser  is  osed,  the  frame  itself  is  some- 
times made  hollow  and  serves  as  a  condenser. 
The  air  pamp  is  worked  by  a  beam  connected 
by  links  with  the  croas  head.  The  general  ar- 
rangement is  like  that  shown  in  figa.  18  and  14. 
For  naval  purposea  anch  a  form  is  objection- 
able, since  its  neight  is  so  great  that  it  would 
be  exposed  to  injury  by  shot.  In  naval  engi- 
neering the  cylinder  ia  placed  horizontally,  as 
in  flg.  11,  which  is  a  sectional  view,  represent- 
ing a  horizontal,  direct-acting  naval  screw  en- 
gine, with  jet  condenser  and  doablC'acting  air 
and  drculating  pumps.  A  is  the  ateam  cylin- 
der, B  the  piston,  which  is  connected  to  tho 
crank  pin  by  the  piston  rod  D  and  connecting 
rod  £.  F  ia  the  cross-head  guide.  The  eccen- 
trics G  operate  the  valve,  which  is  of  the 
"three-ported  variety,"  by  a  Stephenson  link. 


dlrect-ncUng  KitiI  Screw  Englns. 

Reversing  ia  effected  by  the  bend  wheel  C, 
whioh  by  means  of  a  gear  m  and  a  rack  it  de- 
vates  and  depresses  the  link,  and  thos  reverses 
the  valve.  Aa  shovn  in  the  aketob,  this  valve 
is  so  constrncted  that,  when  in  precisely  the 
middle  of  its  path,  it  covers  both  steun  porta 
as  weU  as  the  exhaust  port  When  it  ia  moved 
to  the  right,  the  forward  ateam  port  is  opened 
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and  the  engme  tak«8  iteam  at  the  end  D, 
while  th«  stwon  from  the  oppoute  side  of  the 
picton,  A.  is  allowed  to  pass  out  under  the  valve 
and  on  tttroagh  the  exhaust  port.  The  valve 
ia  shown  in  this  position  in  the  flK>m.  When 
the  eooentrio  has  turned  with  uie  ehsft,  or 
when  the  Unk  is  shifted  bo  ea  to  bring  the  end 
p  into  action  and  thna  commanioate  the  mo- 
tion of  the  other  eooeatrio  to  tJie  valve,  steam 
enters  at  the  end  A  and  is  exhausted  from  D. 
Each  ecoentrio  prodncee  this  change  in  snoh 


and  exhaust  ports  are  opened  and  olosed  in  the 
manner  reqoired  to  produce  the  proper  distn- 
bntion  of  steam.     One  eccentric  is  adjnsted  to 

E've  the  oorreot  distrihntion  when  the  engine 
moviiig' ahead,  the  other  when  worked  back- 
ward. When  it  is  desired  to  prodnce  a  limited 
amount  of  expansion  of  steam,  the  exterior 
edgee  of  the  faoe  of  the  valve  are  carried 
farther  apart,  and  the  valve  when  in  mid- 
poeitioa  overlaps  the  steam  ports.  The  throw 
of  the  eccentrics  ta  then  correspondingly  In- 
creaaed,  and  they  are  moved  upon  the  shaft 
nntil  the^  can  be  secured  in  new  positions  in 
vbiob  they  bring  the  edge  of  the  valve  to  the 
edge  of  the  port  opening  as  before,  admitting 
steam  at  the  beginning  of  the  Btroke.  By  this 
process,  which  is  termed  giving  lead  to  the 
valve,  the  eihaast  port  is  also  both  opened  and 
dosed  earlier  than  before.  To  remedy  this 
faolt,  the  edgee  of  die  interior  of  the  valve  are 
sometimes  changed  also,  and  thej  are  ^ven 
"  lap  "  in  either  position,  as  on  the  steam  side 
or  negative.  In  the  latter  case  they  are  moved 
farther  apart.  Zeoner's  valve  diagram,  fig.  IS, 
is  a  useful  graphic  representation  of  the  action 
of  this  valve.  Let  A  B  represent  the  path  of 
the  piston,  A  O,  B  0  being  the  positions  of  the 
orank  at  each  end  of  the  stroke.  Then  £  O, 
T  0  will  be  the  poritions  of  the  crank  when  the 
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eooentric  and  valve  are  at  their  middle  posi- 
tions on  the  forward  and  the  return  stroke  re- 
apectivelj,  provided  the  vslve  has  neither  lap 
nor  lead,  and  the  steam  and  exhaost  ports  will 
be  opened  and  dosed  precisely  at  the  begimiing 
and  end  of  Uie  stroke.    If,  however,  it  is  de- 


sired to  open  the  steam  port  vben  the  crank 
Is  at  O  and  the  piston  at  0,  approaching  A,  and 
if  the  steam  is  to  be  ont  oB  and  expansion 
to  begin  when  the  crank  is  at  D  and  the  piston 
at  d^  on  the  forward  stroke,  the  valve  most  be 
at  "  half  throw  "  when  the  orank  is  at  £'  mid- 
way between  A  and  D.  E'O,  F'OwiUtbenbe 
the  pOHltfous  of  the  crank  when  the  valve  is  at 
mid  throw  on  the  forward  and  return  Btr<^e 
req>eot3vely.  While  the  crank  is  moving  from 
D  to  G  the  valve  mnst  oontinQallj  cover  the 

Srt  which  has  remained  open  from  A  to  D. 
e  distanoes  E'L,  LO  are  thns  proportional 
to  the  motion  of  the  valve  while  the  port  is 
opened  and  dosed  respectively,  and  ^,  ^  me&> 
snres  the  lap.  EOA  is  the  "angnlar  ad- 
vance," or  the  distance  by  which  the  eocen- 
trio  most  precede  its  normal  position  E  to 
insure  the  desired  distribation  of  steam.  A 
circle  EIO  being  inscribed,  the  distance  01 
also  meamres  the  lap.  Similarly,  if  the  ex- 
haust port  is  to  be  opened  at  I,  it  must  close 
at  J,  and  the  steam  is  confined  and  "  cush- 
ioned" behind  the  piston  as  the  crank  moves 
from  JtoA.  OUorOm  measares  the  "  ex- 
haust lap."  The  figure  NQPSRANie 
the  indicator  diagram  corresponding  to  such 
a  distribution  of  steani,  the  steam  pressure  be- 
ing muntained  from  K  to  Q,  expansion  occur- 
ring from  Q  to  P,  exhaust  taking  place  at  P, 
and  S  R  being  the  line  of  back  pressure  on 
the  return  str^e.  Cushioning  takes  place  at 
B,  and  the  steam  being  admitted  immediately 
afterward,  the  pressure  rises  again  to  its  inaxt- 
mum  at  N.  This  valve  and  gear  only  permits 
a  very  fimited  range  of  expansion  in  conse- 

Sience  of  the  seriously  objectionable  efllect  of 
e  accompanying  alteration  of  the  exhaust. 
A  separate  expandon  valve,  moved  by  an  in- 
dependent eccentric,  is  usually  placed  between 
the  steam  pipe,  S,  flg.  11,  and  the  main  valve. 
The  piston  of  the  air  pump,  F,  and  the  cir- 
onlatmg  pump,  where  B  surface  condenser  is 
used,  are  driven  by  a  rod  p  R  from  the 
main  piston.  The  valves  //  admit  the  wa- 
ter, and  e  0  are  the  delivery  valves.  The 
pump  is  represented  as  just  making  a  stroke 
from  left  to  right.  Steam  is  exhausted  from 
the  cylinder  A  through  the  exhaust  pipe  N  H 
to  the  condenser,  and  when  condensed  falls 
to  the  bottom,  whence  the  water  of  conden- 
sation is  raised  by  the  air  pump  and  forced 
overboard  through  a  deliveiy  pipe  and  valve 
not  shown.  A  portion  of  the  stem  of  the 
vessel  is  represented  as  torn  away  to  show 
the  screw  J.  A  strong  and  stifi  mtun  frame, 
X  £,  unitcfl  the  oyllnders  with  the  condenser 
and  also  snpports  the  main  shaft  journal  at  O. 
The  whole  is  firmly  secured  by  bolts  to  the 
cross  floors  of  the  vessel,  Z  Z,  if  of  iron,  or  to 
engine  keelsons  if  of  wood.  A  spring  water 
valve,  V,  is  placed  on  the  cylinder  head  to 
allow  water  which  may  enter  the  cylinder  with 
the  steam  to  be  forced  out  withont  endanger- 
ing the  cylinder  or  the  heads,  as  it  might  were 
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it  canght  there  on  the  retnm  of  the  piston. 
The  tronk  engine,  in  which  the  oonneotisg 
rod  is  attaobed  directlj  to  the  piston  and  vi- 
brates within  B  trank  or  cylinder  seonred  to 
the  piston,  moving  with  it,  and  extending  out- 
Bide  the  cjlinder,  like  an  immense  hollow  piston 
rod,  ia  freqaently  used  in  the  British  navj.  It 
has  rarely  been  adopted  in  the  United  States. 
— In  nearly  all  steam  vessels  which  have  been 
bnilt  for  tiie  merchant  service  reoently,  and 
in  some  naval  vessels,  the  oompoond  engine 
has  been  adopted.  Figs.  18  and  14  represent 
the  OBual  form  of  this  engine.  Here  A  A, 
A'  A'  are  the  Bmall  and  the  Targe,  or  the  high- 
pressare  and  the  low-preuore  cylinders  re- 
Bpeetively.  B  B'  are  the  valve  chests.  0  0  0 
is  the  condenser,  which  is  invariably  a  surface 
condenser.  The  condensing  water  is  sometimes 


directed  aronnd  tbe  tnbes  oontf^ed  within 
the  caung  GOO,  while  the  Bteam  is  eshanste^ 
aronud  them  and  among  them,  and  sometimea 
the  steam  is  condensed  within  the  tabes,  while 
the  injection  water  which  is  sent  into  the  con- 
denser to  produce  condensation  passes  around 
the  exterior  of  the  tnbes.  In  either  case,  the 
tnbes  are  nsnally  of  small  diameter,  varying 
from  five  eighths  to  halt  an  inoh,  and  in  lengt£ 
from  four  to  seven  feet.  The  extent  of  heat- 
ing surface  is  nsoally  from  one  halt  to  three 
fourths  that  of  the  heating  surface  of  the 
boilers.  The  air  and  (uronloting  pmnps,  D  D, 
are  placed  on  the  lower  part  of  the  conden- 
ser casting,  and  are  operated  by  a  crank  on 
the  main  shaft  at  E' ;  or  they  are  sometimes 
placed  as  in  tbe  style  of  en^e  last  described, 
and  driven  by  a  beam  worked  by  the  cross 


ruB.  IB  ud  14.— CompinUKl  Uirlae  Eaglne. 


head.  The  piston  rods  are  guided  by  the 
oroas  beads  XX  working  in  slipper  ipides  T  T, 
and  to  these  cross  heeds  are  attached  the  con- 
necting rods  1 1,  driving  the  cranks  Y  T.  The 
oranka  are  now  Dsnally  set  at  right  angles ;  in 
some  engines  this  angle  is  increased  to  120°, 
or  even  180°.  Where  it  is  orran^d  as  here 
shown,  an  intermediate  reservoir,  B  B,  is 
placed  between  the  two  cylinders  to  prevent 
the  excessive  variations  of  pressore  that  wonld 
otherwise  accompany  the  varying  relative  mo- 
tions of  the  pistons,  as  the  steam  passes  from 
the  high-pressure  to  the  low-pressure  cylinder. 
Steam  from  the  boilers  enters  the  high-pres- 
sure steam  chest  S,  and  is  admitted  hy  the 
Bteam  valve  alternately  above  and  below  the 
piston  as  usual.  The  exhaust  steam  is  oondnct- 
ed  throDgh  the  exhaost  passage  aronnd  into  the 
reservoir  R,  whence  it  is  taken  by  the  low-pres- 


sure cylinder,  precisely  as  the  smaller  cylinder 
drew  its  steam  from  the  boiler.  From  the  large 
or  low-pressure  cylinder  the  steam  is  exhaust' 
ed  into  the  condenser.  The  valve  gear  is  uen- 
aUy  a  Stephenson  link,  L,  tJie  position  of  which 
is  determined,  and  the  reversal  of  which  is 
accomplished,  by  a  hand  wheel  U  and  screw 
P,  which,  by  the  bell  orank  N  M,  are  attached 
to  the  link  L  L. — The  Screw.  Screw  steamers 
are  tar  more  efficient  than  paddle-wheel  ves- 
sels, not  only  because  tbe  screw  is  a  better  in- 
Btrament  of  propulsion,  bat  booanse  it  permits 
the  use  of  more  efficient  machinery,  and  espe- 
cially becanse  it  utilizes  a  targe  amount  of  en- 
ergy entirely  wasted  with  tbe  paddle  wheel  in 
putting  in  motion  the  water,  whiob  latter,  com- 
mg  into  contact  with  the  hull  of  the  vessel,  ia 
set  in  motion  by  friction,  and  the  following 
current  is  left  behind  to  expend  its  vm  viva  by 
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ooataot  with  tlie  sairoanding  mass  of  water. 
The  ani'reiito  bo  prodnoed,  ia  the  wm  of  screw 
Teaaela,  impinge  upon  the  screw,  which  works 
immediate];  astern  of  the  Tewel,  and  com- 
manicate  to  it  a  portion  of  that  ener^  which 
would  otherwise  be  lost  in  the  creation  of 
RDoh  onrrents.  Screws  work  far  below  the 
■nrfaoe  of  the  water,  and  lose  lees  b;  slip  than 
the  paddle  wheel.  Screw  engines  are  qoick- 
working,  compact,  and  light.  Their  higher 
piston  speed,  their  smaller  size,  and  eapeciallr 
their  more  niufonn  action  upon  the  propeller 
and  the  water,  prodooe  greater  economy  in 
the  D»e  of  Btesm  and  a  more  efiectiTe  qtpli^ 
cation  of  power  than  is  obtained  with  the 
paddle  wheeL  Incidentallj,  by  permitting 
the  replacing  of  a  considerable  weight  of  ma- 
ehinery  and  fuel  by  paying  freight,  they  add 
greatly  to  the  commercial  value  of  the  ateam 
TesseL  The  forms  of  screws  are  eioeedingly 
diverse,  but  those  in  common  nse  are  not 
Dnmerona.  In  naval  vessels  it  is  common  to 
apply  screws  of  two  blades,  that  they  may 
be  hoisted  above  water  into  a  "well"  when 
the  vessel  is  nnder  aail,  or  set  with  the  two 
bladea  directly  behind  the  stem  post,  when 
their  resistance  to  the  forward  motion  of  the 
vessel  will  be  comparatively  small.  In  other 
ressab,  and  in  the  greater  number  of  fnll-pow- 
ered  naval  vessels,  screws  of  three  or  four 
blades  are  used.  The  usual  form  of  screw  has 
blades  of  nearly  equal  breadth  from  the  hub 
to  the  periphery,  or  slightly  widening  toward 
their  e^remities,  as  is  seen  in  on  exa^erated 
degree  in  fig.  IS,  representing  the  form  adopt- 
ed for  tog-boats,  where  large  snrface  near  tbe 
extremity  is  more  generally  osed  than  in  vea- 
sele  of  high  speed  rnnning  free.  In  the  Grif- 
fith screw,  which  has  been  much  used,  the  hub 
is  globular  and  very  large.  The  blades  are  se- 
oored  to  the  hub  by  flanges,  and  are  bolted  on 
in  flooh  a  manner  that  Qieir  portion  may  be 
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Fis.  1&— Hlnch  Screw, 


changed  slightly  if  demred.  The  blades  are 
shaped  like  the  section  of  a  pear,  the  wider 
part  being  nearest  the  hob,  and  the  blade* 
tq»eiing  n^idly  toward  tbdr  extremities.    A 


Qsn^  form  is  intermediate  between  the  last 
and  that  shown  in  flg.  Ifi,  the  bub  being  suffi- 
oiently  enlarged  to  permit  the  bUdes  to  be  at- 
tached as  in  the  Griffith  screw,  but  more  near* 
ly  cylindrical,  and  the  blades  having  nearly 
uniform  width  from  end  to  end.  The  HirscL 
screw,  fig.  16,  is  used  on  the  steamship  City  of 
Peking.  The  pitch  of  a  screw  ia  the  distance 
which  would  be  traversed  by  the  screw  in  one 
revolution  were  it  to  move  through  the  water 
without  slip;  i.  e.,  it  is  double  the  distance 
0  B,  fig.  IG.  0  D'  represents  the  helical  path 
of  the  extremity  of  the  blade  B,  and  O  £  T  H 
K  is  that  of  the  blade  A.  The  proportion  of 
diameter  0  0'  to  the  pitch  of  the  screw  is  de- 
termined by  the  speed  of  the  vessel.  For  low 
speed  the  pitch  may  be  as  small  as  one  and 
one  fonrth  the  diameter.  For  vessels  of  high 
speed  the  pitch  is  frequently  double  the  diam- 
eter. The  diameter  of  the  screw  is  made  as 
great  as  possible,  since  the  slip  decreases  with 
Uie  increase  of  the  area  of  screw  disk.  Its 
length  is  usually  about  one  sixth  the  diameter. 
A  greater  length  produces  loss  by  increase 
of  surface  causing  too  great  friotioiL  while  a 
shorter  screw  does  not  fully  utiliie  the  resist- 
ing power  of  the  oylinder  of  water  within 
which  it  works,  and  increased  slip  causes 
waste  of  power.  Negative  slip  occurs  when 
the  vessel  moves  at  a  higher  speed  than  it 
would  attain  were  the  screw  to  work  in  a  solid 
nut ;  it  is  sometimes  observed  in  badly  formed 
vessels.  The  slip  is  decreased  by  increasing 
the  diameter,  and  also  by  increasing  the  length 
of  the  screw.  The  increased  friction  above 
referred  to  prevents  the  latter  proceas  from 
being  economically  carried  beyond  the  maxi- 
mum given.  An  empirical  value  for  the  prob- 
able Blip  in  vessels  of  good  shape,  which  ia 
closely  approximate  ueuuly,  is  given  by  Prof. 
Thnrston  as  S=4  -i,  in  which  S  is  the  slip  per 
cent.,  and  M  and  A  are  the  areas  of  the  mid- 
ship section  and  of  the  screw  disk  in  square 
feet.  The  most  effective  screws  have  slightly 
greater  pitch  at  the  periphery  than  at  the  hub, 
and  an  increasing  pitch  from  the  forward  to 
the  rear  part  of  the  screw.  The  latter  method 
of  increasing  pitch  is  more  generally  adopted 
alone.  The  thrust  of  the  screw  is  the  prosaure 
which  it  exerts  in  driving  the  vessel  forward. 
In  well  formed  vessels,  with  good  screws, 
about  two  thirds  of  the  power  applied  to  the 
.screw  is  utilized  in  propulsion,  the  reminder 
being  wasted  in  slip  and  other  useless  work. 
Its  efflcienoy  is  in  such  a  case,  therefore,  66 
per  cent.  Twin  screws,  one  on  each  side  of 
the  stern  peat,  are  sometimes  used  in  vessels  of 
light  draught  and  considerable  breadth,  where- 
by decreased  slip  is  secured.  The  following 
are  the  dimensions  of  some  of  the  largest  ma- 
rine screw  engines  of  the  well  known  types. 
The  engines  of  the  British  iron-clad  Monarch, 
a  vessel  of  over  8,000  tons  displacement,  have 
given  an  "  indicated  power  "  of  8,S28  horses  at 
66  revolutions  a  minute,  when  making  a  speed 
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of  about  IG  knote  or  17^  statnte  ntilea  sa  bonr. 

The  Btaam  presaore  was  26  lbs.  Theie  enginea 
are  horizontal,  and  hsTa  Hteam  o^Unders  120  in. 
in  diameter,  and  4|  ft  Btroke  of  piston ;  the 

SiatooB  weigh  8  tona  each.  The  sarfaco  oon- 
ansara  contain  10,000  aq.  ft.  of  oondensiog 
Bnrface,  the  tnbea  being  ^  in.  diameter,  and  6 
ft.  long.  Tlie  propelling  power  ia  a  two-bladed 
Griffith  eorew,  33}  ft.  diameter,  261  "^-  >°ean 

Eitoh.  expandiag  5  ft.    Tha  valves  are  moved 
7  a  link  motion,  of  which  tha  revaraing  gear 
la  worked  hj  a  small  ateam  reversing  engine, 
wbioh  weighs  about    8G0   tonsj    the    boiler 
veigha  nearlj  as  mnch  more.     The  coat  of 
engines  and  bailer  waa  £66,G0O.     The  Citj- 
of  Peking,  a  screw  steamer  boilt  for  the  Pa- 
oifid  m^  company,  is  a  vesael  of  6,000  tons. 
There  are  two  pairs  of  compound  engines, 
haTiog  ayUnders  of  Gl  and  6S  in.  diameter, 
and  4|  ft.  stroke  of  piaton.    The  crank  shafts 
are  18  in.  in  diameter.    Steam  is  earriad  at  60 
Iba.,  and  is  expanded  nine  times.    The  boilers 
are  ten  in  namber,  cylindrical  in  form  and 
witli  cjlindrioal  flues ;  ttiej  are  IS  fL  in  diam- 
eter, 10}  ft.  long,  with  sheila  of  iron  ^f  in. 
thick,  and  have  520  ft.  of  grate  surface,  16,600 
sq.  ft.  of  heating  surface,  and  1,600  sq.  ft.  of 
saperheating  sorface.     The  smoke  funnela,  or 
stacks,  are  8}  ft.  in 
diameter  and  TD  fL 
high, — St«am  Prei- 
rura  '  and     Eiigint 
Power.     The  ateam 
in  the  engine  exarta 
a  varying  pressure 
from  the  beginning 
to  the  end  of  the 
stroke,    and    these 

SresBnres    may    be 
etermined   experi- 
mentally by  the  nae 
of  the  steam  engine 
Indicator.    The  beat 
form  now  in  general 
use  is  the  Richards 
indicator,  fig.  17.    A 
miniature  steam  cyl- 
Ro.  IT,— BIclimli  Indioitoi-.      inder.  A,  haa  within 
it   a   closely   fitted 
piston,  which  by  eioaedingly  nice  construction 
la  made  to  work  parfaotly  steam-tight  with- 
ont  friction  or  lealuge.     Its  rod  B  is  attaohod 
to  the  parallel  motion  0  D  E  F,  which  carries 
•  penoil  at  the  middle  of  F  in  a  perfectly  ver- 
tical line.    To  the  upper  side  of  this  piston 
and  to  the  cap  T  of  toe  cylinder  is  screwed  a 
helical  ateal  spring,  of  such  strength  that,  re- 
sisting the  steam  pressure  beneath  the  piston, 
it  causes  the  pencil  to  rise  and  fall,  as  presanrea 
vary,  through  distances  which  are  proportional 
to  the  changes  of  pressure.    A  scale,  O,  on  the 
barrel  H  H,  indicates  the  pressures  per  square 
inch  which  correspond  with  tiie  position  of  the 
pencil  at  any  instant.    The  barrel  H  H  is  con- 
nected by  means  of  the  string  I  with  some  part 
of  the  engine  having  a  motion  coincident  in 


time  with  that  of  the  steam  piston,  but  of  andb 
extent  that  at  each  stroke  of  tiie  engine  the 
barrel  H  will  be  tamed  abont  three  fonrths  <A 
a  revolution  only.  A  piece  of  paper  or  thin 
card  ia  wrapped  upon  this  barrel,  its  end  being 
secured  by  the  apringa  W,  and  upon  this  paper 
the  indicator  card  or  diagram  is  automatioal- 
ly  made  by  the  penoil.  The  inatnunenb  is 
t^tached  to  tha  ateam  cylinder  by  the  cock  H, 
which  ia  screwed  at  O  into  the  cylinder  in  aaoh 
a  position  that  steam  can  at  all  timea  enter  it, 
and  so  that  the  pressure  in  the  en^ne  and  ia 
the  indicator  shall  be  the  same.  The  instni- 
ment  is  aecnred  to  the  cock  by  the  use  of  the 
nut  with  its  double  screw  threads  B  S,  one 
of  which  being  finer  than  the  other,  the  ooae 
T  may  be  forced  into  U  very  firmly,  and  per- 
fectly steam-tight.  An  indicator  should  be 
attached  to  each  end  of  the  cylinder,  and  dia- 
grams taken  simnltaneoualy  if  posdble.  The 
matrument  being  thas  attached  and  steam 
admitted,  after  a  few  moments'  working  has 
thoroughly  heated  the  cylioder,  tbe  ateam  is 
shut  on  from  the  indicator,  and  the  penoil  is, 
with  its  support  J  K,  swung  around,  nntil  it 
touches  the  paper.  As  the  barrel  revolves,  the 
penoil  makes  a  horizontal  line,  which  is  called 
the  atmoapherio  line  or  line  of  atmospheric 
pressure.  The  reading  of  the  barometer  will 
then  give  the  distance  of  the  vacuum  line,  or 
the  line  of  absolutely  no  presaare,  below  this 
line  of  reference.  Steam  is  again  admitted, 
and  the  pencil,  rising  and  falling  aa  the  ateam 
pressure  changes  in  the  cylinder,  while  the 
paper  is  moved  laterally  with  a  motion  pre- 
cisely similar  to  that  of  the  piston,  a  diagram 
is  made,  usually  resembling  h  ed  e/a  in  fig. 
18,  taken  from  the  work  of  Ur.  Charles  T. 
Porter  on  the  indicator.  Steam  from  the  boiler 
is  supplied  to  the  engine  at  the  commencement 
of  the  stroke  nearly  at  boiler  pressure,  and 
'ollows  the  piaton  at  that  pressure  until  at  o 
;he  ateam  passage  is  gradually  contracted,  and 
finally  closed  by  the  steam  valve.  The  steam 
thns  confined  within  the  oybnder  expands  as 
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the  piston  moves  forward,  diminishing  in  pres- 
sure nntil  it  arrives  at  d,  where  the  exhaost 
valvo  gradnally  opens  oommnnioation  with  the 
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flOndeoMr;  the  praaaon  dropi  to  0  at  the  6nd 
of  tho  itroke,  aad  u  ooudensation  becomes 
ootnpleted  during  the  return  stroke,  the  mini- 
mam  prewnre  U  »oon  reached  and  retained 
nktil  a^^the  closing  of  the  ezbaost  valve  shuts 
up  a  small  portion  remaining  in  the  cylinder, 
and  it  ia  oompreased  bj  the  returning  piston 
and  its  pressure  thos  increased  to  a,  where  the 
aod  of  the  return  itroke  ia  reached,  the  ateam 
ralve  again  opens,  and  a  new  ofcle  of  opera- 
tions begina.  A  B  ia  the  atmoapberio  line,  and 
C  D  that  of  absolute  Taonnm.  In  oonseqaence 
of  the  slow  doling  of  the  ateam  or  cnt-ofi 
Talve  in  thia  case,  tbe  steam  is  not  eoropletely 
cat  oS  nntil  the  point  A  is  reached,  where  the 
change  in  the  obaracter  of  the  ourre  ahowa 
that  only  from  A  to  d  doea  tbe  ateam  espansion 
line  tral;  represent  tbe  law  of  change  of  vol- 
ume wiit  pressure.  From  e  to  A  the  stesm 
"wire^lraws"  through  the  ateam  port,  and  tbe 
benefit  of  eipanaioQia  not  fully  aecured.  Were 
the  ateam  port  closed  instanttuieonsl;  at  e,  tbe 
fine  e  g  would  be  the  ezpanaion  line,  and  would 
eloaely  eorreroond  with  that  described  already 
(see  SraAii)  for  tbe  speoial  conditions  under 
which  it  may  have  been  formed.  It  is  to  se- 
cure this  aodden  closing  sad  this  fnll  benefit 
of  expansion  that  tbe  drop  cut-offa  of  Biokela, 
CorlisB,  Greene,  and  others  have  been  adopt- 
ed. Referring  again  to  the  diagram,  ahonld 
the  "lead"  be  increased,  and  steam  thus  admit- 
ted earlier  in  tbe  stroke,  the  line  a  i  would 
be  formed  parallel  with  but  in  advance  of  ita 
present  position.  With  less  lead,  tbe  point  i 
would  be  moved  also,  the  line  a  b  becoming 
inclined  to  the  left.  With  a  greater  or  leas 
expansion,  the  point  «  moves  to  the  right  or 
tiie  left.  With  a  rapidly  closing  out-ofF  valve, 
the  curve  e  h  becomes  diorter,  and  the  curve 
chg  more  nearly  like  eg.  A  better  vacuum 
would  bring  tbe  line  e/  nearer  0  D.  In  a 
non-condeneiug  engine  a/  would  be  above  A 
B.  The  dlatance  of  e/  above  A  B  or  above 
0  D  indicatea  the  back  pressure  prodnced  by 
resistances  In  the  exbauat  paaaagea,  or  the  de- 
gree of  imperfection  of  the  vacuum  which  is 
due  to  tbe  presence  of  both  vapor  and  air  in 
amall  quantity.  With  a  three-ported  valve, 
such  as  is  uaed  on  locomotives,  a  shorter  cnt- 
ofF  would  cause  an  earlier  closing  of  the  ex- 
haust on  the  return  stroke,  and  tbe  point  / 
would  fall  at  the  left  of  ita  preaent  poaitiou. 
— The  mean  value  of  the  ateam  pressure  ia 
the  cylinder,  as  determined  by  measuring  tbe 
altitude  of  the  diagram  at  several  points,  or 
by  obtaining  its  area  with  a  planimeter  and 
dividing  by  ita  length,  ia  termed  the  mean 
pressure.  The  borse  power  ia  determined  by 
multiplying  tbe  mean  pressure  by  the  area  of 

Eiston  and  the  apeed  of  piaton,  and  dividing 
y  the  value  of  a  bone  power.  That  is,  HF  = 
"iaow"'  ''^^^  F  is  the  mean  pressure  per 
sqaare  inch,  A  the  area  of  piaton  in  aqaare 
iucbeo,  Y  the  qteed  of  piaton  or  the  product 
of  the  length  of  stfoke  in  feet  by  twioe  the 
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number  of  revolutions  per  minute.  The  horse 
power  was  assumed  by  James  Watt  aa  equiv- 
alent to  88,000  Iba.  raised  one  foot  high  in 
a  minute,  C60  foot  pounds  a  second,  or  1,980,- 
000  foot  pounds  of  work  an  hour.  Thia  ia 
about  tbe  maximum  which  tbe  beat  London 
draught  horses  were  then  considered  capable 
of  performing.  An  average  actual  horsepow- 
er is  about  26,000  Iba.  a  minute,  but  Watt'a 
figure  ia  retained  by  en^pneera.  With  engines 
of  ordinary  proportions,  the  mean  pressure 
may  be  determined  with  considerable  aocuracy 
abo  by  tbe  formula  j)=P  ^-^^  -B-OP, 
tbe  assumption  being  very  nearly  correct  that 
steam  expands  In  snob  cases  according  to  Uari- 
otte'a  law,  the  curve  of  pressure  being  a  hyper- 
bola and  the  product  of  preaaure  and  volcme 
ooostost.  Tbe  valaea  of  the  constanta  A,  B, 
and  0,  aa  determined  by  Francis  B.  Btevens, 
ore  A=S-8,  B=5,  and  C=008.  P  is  the  ini- 
tial pressure  and  p  the  mean  pressure.  With 
engines  working  at  moderate  presscre,  with 
unjaoketed  oy linden  and  medium  apeed  of  pia- 
ton, the  point  of  cut-oS  giving  maximum  econ- 
omy is  at  about  0-4  or  0-6  the  stroke.  With 
high  steam  and  rapid  motion,  and  with  steam- 
jacketed  cylinders,  economy  is  gained  until  the 
ateam  is  expanded  four  to  six  times.  In  com- 
pouud  engines  it  is  not  unusual  to  expand  from 
eight  to  twelve  timea,  but  experiment  baa  not 
indicated  that  auch  great  expansion  is  attended 
with  economy.  Tbe  losses  which  accompany 
great  expanuon  are  due  to  internal  condensa- 
tion of  ateam  and  its  reSvaporation  ou  tlie 
opening  of  the  exhaust  valve,  when  it  carriea 
away  a  large  proporttoo  of  unutilized  heat  into 
tbe  oondenaer.  Thia  loas  sometimes  exceeds 
tbe  amount  of  heat  actually  utilized.  In  re- 
cent eiperimenta  tbe  steam  jacket  has  been 
found  to  aave  SO  per  cent  by  checking  thia 
condenaation,  which  is  the  principal  source  of 
loss  of  economy  in  such  engines.  Superheat- 
ing tbe  ateam  sufBciently  to  cauae  it  to  past 
through  the  cylinder  "  dry  "  dimlnLshea  it  also. 
The  minimum  eipenditnre  of  steam  in  the  beat 
engines  is  about  16  or  18  lbs.  per  horse  pow- 
er per  hour.  The  amount  used  in  tbe  amgle 
cybnder  engine  with  moderate  expansion  and 
comparatively  low  preasure  is  seldom  leaa  than 
80  iDa.,  and  in  old  atylea  of  engines  worked 
with  a  pressure  of  20  'lbs.  per  square  inch  and 
cutting  off  at  three  fourtha  stroke,  the  con- 
sumption of  fuel  is  often  6  lbs.  and  of  ateam 
40  to  60  lbs.  per  horae  power  per  hoar.  The 
expenditure  of  coal  has  been  reduced  by  auc- 
ceaaive  improvements,  as  tbe  increase  of  steam 
preasure,  greater  expanaion,  surface  condenaa- 
tion, high  piaton  apeed,  the  uae  of  the  ateam 
jacket,  and  minor  changes  in  both  en^e  and 
boiler,  until  the  beat  steam  en^bea  of  the 
preaent  day  consume  bnt  about  2  iba.  of  coal 
per  horse  power  per  hour,  in  ordinary  work, 
and  in  aome  instances  aa  llttie  as  1}  lb.  Even 
the  latter,  however,  la  but  abont  one  eighth 
the  effidency  which  would  be  given  by  a  per- 
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feet  heat  engine. — 8ee  Tredgold,  "Treatiee  on 
Steam  £Dgiiiea"(3  vols.  4to,  London,  1863); 
Bonme,  "Treatise  on  the  Screw  Propeller" 
(new  ed,,  London,  1878),  "  TreatiBo  on  the 
Steam  En^ne"  (new  ed.,  1873),  "Handbook 
of  the  Steam  Engine"  (new  ed.,  1878),  and 
"  Examples  of  Modem  Steam,  Air,  and  Gat 
Engines"  (4to,  1SS8  et  i«g.)\  Rankine,  "Man- 
nal  of  the  Steam  Engine  and  other  Prime 
Movers"  (7th  ed.,  London,  1874);  and  Clark, 
"  Steam  and  Steam  Engines  "  (London,  1876). 

STEIS  HElTDIfl.    See  snpplement. 

STEiM  NincmON.  The  origin  of  the  pad- 
dle wheel  for  propelling  vessels  antedates  the 


steam:  navigation 

Christian  era.  The  earliest  applioatlon  at 
steam  to  tarn  the  paddle  wheel  was  anticipa- 
ted hj  Roger  Bacon.  The  attempt  of  Blaaoo 
de  Gara;  in  1548,  if  it  was  made  as  aaaertsd, 
is  the  earliest  on  record.  Papin  is  uid  to  have 
eiperimentod  with  his  engine  in  a  model  boat 
inl707,ontheFnldaatCassel.  Jonathan E alia 
pateotod  a  marine  steam  engine  Deo.  31,  1786, 
proposing  to  employ  bis  vessel  in  towing.  H« 
pnblisbed  a  descriptive  pamtiblet  in  1787,  eon- 
tuning  a  sketch  (fig.  1)  of  a  Newcomen  engine, 
with  a  system  of  connterpoises,  ropes,  ratch- 
ets, and  (M^ved  wheels,  giving  a  continnona 
motion.    William  Henry  of  Chester  co.,  Pa., 


tried  a  model  ateamboat  on  the  Conestoga 
river  in  1T68.  The  oonnt  d'Anxiron,  a  Prendt 
nobleman,  assisted  by  It.  PSrier,  made  a  simi- 
lar attempt  in  1774,  and  F^rier  repeated  the 
experiment  in  1775.  The  marqais  de  Jooffroy 
waa  engaged  in  the  same  work  from  1776  to 
17SS,  nsing  a  larger  vessel  and  meeting  with 
enooaraging  sncoess.  James  Rumsey  was  en- 
gaged in  eiperimenta  in  the  United  States  a* 
early  as  17B4,  and  in  17B3  drove  a  boat  on  the 
Potomao  near  Shepherdstown  at  the  rate  of  4 
m.  an  honr  by  means  of  a  water  Jet  forced  oat 
at  the  stern.  Rnmsey  snbsequently  went  to 
England  and  oontinned  his  eiperimenta  on  the 
Thames.  (See  Ruhsbt,  Janes.)  John  Fit«h 
worked  at  this  problem  at  the  same  time  with 
Ramsey,  and  had  an  experimental  steamer  on 
the  Delaware  in  17SS,  His  propelling  instm- 
ments  were  paddles  sospended  by  the  upper 
ends  of  their  shafts  and  moved  by  a  series  of 
cranks.  This  boat  (fig.  2)  was  60  ft.  long.  An- 
other vessel  in  1T90  made  many  trips  on  the 
Delaware,  reaching  an  average  speed  of  7i  m. 
,an  hoar.  It  was  lud  np  in  1792.  In  1T96 
Fitoh  resumed  his  experiments  at  New  York, 
asing  a  screw.  (See  Fitob,  Josn.)  In  1788 
three  Scotch  gentlemen.  Miller,  Taylor,  and 
Symington,  obtained  a  speed  of  6  m.  an  hour 
with  a  steamboat  on  Dalswinton  loch.  In  this 
veiMl  two  conoeoted  holli  were  driven  by  a 


ringle  paddle  wheel  plaoed  between  them  ani 
tnmed  by  a  small  engine.  In  I78B  a  lai^er 
vessel,  propelled  by  an  engine  of  13  horM 
power,  attained  a  speed  of  7  m,  an  hour.  In 
1801  Symington  conetmcted  for  Lord  Dnndaa 
a  steamboat  for  towing  on  the  canal,  named 
the  Charlotte  Dandaa,  which  was  ased  snoceas- 
fnlly  in  1602,  It  had  a  stem  wheel  driven  by 
an  ennne,  32  in.  in  diameter  of  cylinder  and 
of  4  ft,  stroke.  It  drew  vessels  of  140  torn 
burden  84  m.  an  honr,  but  was  laid  ap  Boon 
afterward  in  oonaeqnence  of  a  fear  that  tha 
banks  of  the  canal  might  be  serionsly  injored 


t'la.  I.— ntdi'I  BtHmboU,  ITSS. 

by  the  waves.  Robert  Fnlton,  an  Amerioaa 
artist,  and  snbseqnently  a  civil  engineer,  boilt 
a  steamboat  on  the  Seine  in  1808,  assiated  b7 
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OhttoccHor  R.  LiviiiKston.  ^ee  Fultoii,  Bob- 
KBT.)  Fiilton  bad  koowii  William  Reurj  in 
tb«  United  States,  and  leemB  to  have  been 
familiar  with  the  vork  of  oontemporarj  in- 


TCDtors,  and  he  had  visited  England,  where  he 
found  others  at  work  npon  the  same  problem. 
In  1804  OoL  John  Stevens  experimented  with 
enconraging  anccest  with  a  amaU  vewel  driven 
hj  a  high-pressure  engine,  a  sMtioiial  boiler, 
and  a  aingle  screw.  He  also  tried  twin  screws, 
the  steamboat  having  a  length  of  68  ft  and  a 
breadth  of  14  ft.  This  maohinerj  (fig.  B)  ia 
retained  in  a  good  state  of  preservation  at  the 
St«vens  institute  of  teohnolog;,  Hoboken,  N.  J. 
Placed  in  a  new  hall  on  the  Hadson  in  1844, 
thia  engine  prodnced  a  speed  of  6  m.  an  honr. 
The  experiments  of  Oliver  Evans  have  been 
mentioned  nnder  Stb*x  Oibriagb.  Fnlton, 
after  stndpng  the  snbject  abroad,  returned  to 
the  United  States  in  1806,  and  with  Liringston 
bad  a  boat  bnilt  in  which  he  placed  machinerj 
made  b^  Bonlton  and  Watt  in  England,  The 
oraft  was  1 80  ft.  long,  of  1 B  ft.  beam,  7  ft  depth, 
and  ISO  tona  bnrden.  The  hnll  was  bailt  hj 
Charlea  Brownof  New  York.    The  engine  had 
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a  iteatn  cylinder  34  in.  in  diameter  and  a  stroke 
of  4  ft  The  boiler  was  ZO  ft  long,  7  ft  deep, 
and  8  ft.  wide.  The  wheels  were  15  ft.  in  di- 
ameter, with  floata  of  4  ft  length  and  2  ft  dip. 
This  steamboat,  the  Clermont,  made  a  sncoess- 
fnl  trip  to  Albany  in  1807,  learing  New  York 
at  1  o  clock  P.  U.  on  Uonday,  Ang.  7,  stop- 
ping at  Livingston  Manor  (Clermont)  from  1 
o'clock  Tneaday  ontil  9  A,  M.  Wednesdaj,  and 
reaching  Albanj'  at  6  P.  H.  on  that  daj.  The 
average  apeed  was  nearly  5  m.  on  honr.  The 
retnm  trip,  on  Tharsday  and  Friday,  occnpled 
80  boora,  the  rate  of  apeed  b«ng  0  m.  an  honr. 


The  Clermont,  lengthened  10  ft,  and  with  ma* 
chinery  slightly  altered,  made  regular  trips  U 
Albany  in  ISOS,  and  was  the  first  steamboat 
ever  made  eommerdally  snoceesful.  Almost 
simnltaneoualy  with  Fnlton's  Clermont,  Ste- 
vens broQgbt  out  the  Phonix,  a  side-wheel 
steamer  having  hollow  water  lines ;  in  the  fol- 
lowing year  it  was  provided  with  feathering 
paddle  wheels.  This  steamer  could  not  ply  on 
the  Hudson,  as  Fnlton  and  Livingsten  held  a 
monopoly  of  the  navigation  of  that  river,  and 
the  Phmnix  was  taken  by  sea  around  to  the 
Delaware  river.  This  was  the  first  sea  voyage 
ever  made  by  a  steam  vessel.  From  this  time 
the  eteamboatwaa  rapidly  introdnced.  Fnlten 
with  his  coadjutors  placed  a  fleet  upon  the  Had- 
son river  and  Long  Island  sound,  and  Stevens 
worked  with  bis  sons  upon  the  Delaware  and 
the  Connecticut,  and  finally  in  the  waters  of 
New  York  also.  In  1811  Fulton  and  Living- 
ston began  building  steamers  at  Rttsburgh. 
In  1812  the  Comet,  bnilt  by  Henry  Bell,  inau- 
gurated regular  steam  navigation  on  the  river 
Clyde  in  Scotland.  This  steamboat  was  40  ft 
long,  101ft  wide,  and  of  2C  tons  bnrden.  The 
engines,  of  three  horse  power,  drove  two  pairs 
of  paddle  wheels.  The  speed  attained  waa 
about  6  m.  an  hour.  In  1825  James  P.  Allure 
of  New  York  built  compound  engines  for  the 
Henry  £ckford,  and  subsequently  constructed 
similar  engines  for  several  other  steamera,  of 
which  the  Sun  made  the  trip  from  New  York 
toAlbenyin  IS  hours  IBminutes.  Soon  after- 
ward Erastus  W.  Smith  introduced  this  form 
of  engine  ou  the  great  lakes,  and  still  later 
they  were  introduced  into  British  steamers. 
The  maohinery  of  the  steamer  Buckeye  State 
was  constructed  at  the  Allaire  works,  New 
York,  in  1860,  from  the  designs  of  John  Baird 
and  Krastus  W.  Smith,  the  latter  being  the 
designing  and  constructing  engineer.  The 
steamer  waa  placed  on  the  route  between 
Buffalo,  Cleveland,  and  Detroit  in  16G1,  and 
gave  most  satisfat^ory  results,  consuming  less 
than  two  thirds  the  fuel  requb'ed  by  a  similar 
vessel  of  the  same  line  fitted  with  the  single-cyl- 
inder engine.  The  steam  cylinders  of  this  en- 
gine were  placed  one  within  the  Other,  the  low- 
preaanre  exterior  cylinder  being  annular.  They 
were  87  and  80  in.  In  diameter  respectively, 
and  the  stroke  waa  II  ft  Both  pistons  were 
eonnected  to  one  crosa  head,  and  the  general 
arrangement  of  the  engine  was  similar  to  that 
of  the  common  form  of  beam  engine.  The 
steam  pressure  was  from  70  to  7fi  lbs.,  about 
the  maximum  pressore  adopted  a  qnarter  of  a 
century  later  on  transatiantio  lines.  This  steam- 
er was  of  high  speed  as  well  aa  economical  of 
fuel.— Ocean  navigation  by  steam,  begun  by 
Stevens  in  1808,  was  made  an  assured  success 
by  the  voyage  of  the  Savannah  in  1816,  from 
Savannah,  Ga.,  to  Husria  via  England.  In  this 
veeael  both  sails  and  steam  were  used.  She  re- 
turned te  New  York,  direct  from  St.  Petersburg, 
in  S6  days.  Between  1881  and  1835  John  Bab- 
cock,  Robert  L.  Thuraten,  and  Oapt  Northnp 
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B  from  Newport,  R.  I.,  to  Provi- 
dence and  to  New  York.    In  163G  the  stetmer 
EoterprUe  west  to  Oaloatta  from  EnKland,  and 
in  1336  it  was  proposed  to  eatabliBn  lines  of 
steam  Twaela  between  New  York  and  LiTerpooL. 
In  1638  the  Sirina,  a  ship  of  TOO  tons  and  2S0 
horse    power,    suled 
from  Cork,  April  4; 
and  the  Great  West- 
em,  a  comparatively 
powerfnl  itoamer   of 
1,840  tons,  S36  ft.  in 
length,  with   engines 
of  450  horse  power, 

Saddle  wheels  28  ft 
lameter  and  10  ft. 
length  of  floats,  sailed 
from  Bristol  April  8. 
Both  veMels  urived 
at  Nev  York  April 
28,  the  Sirias  in  the 
morning  and  the  Great 
Western  in  the  after- 
noon. At  this  time 
Ericuon,  Smith,  and 
others  were  again  ex- 
perimenting with  the 
screw,  and  Ericsson 
soon  brought  it  into 

general  nse  in  the  United  States.  HU  first 
boat  was  snecessfnl  as  a  tagboat  on  the 
Thames  in  1837.  (See  Bte&k  EHoraa.)  The 
first  naval  screw  vessel,  the  Archimedes,  bnilt 
for  the  British  navy  in  1840,  was  so  perfects 
Ij  suocessfnl  that  comparatively  few  paddle 
steamers  were  subseqaentlj  bailL  The  ear- 
liest regular  transatlaatio  line  of  steamers,  the 
Onnard  line,  sent  its  first  vessel,  the  Britan- 
nia, of  1,860  tons,  from  Liveroool,  Ja\j  4, 
1840.  In  1847  Oa^t.  R.  B.  Furbes  took  ont 
the  first  transatlantic  sorew  steamer,  the  Mas- 
sachnsetts,  and  introdnced  steam  vessels  into 
Ohinese  waters,  sending  ont  hulls  and  machin- 
erj  from  the  United  States  io  auling  vessels. — 
Attempts  hare  been  made  within  a  few  jeare 
to  revive  the  syftCem  of  hjdraulio  propulsion 
first  tried  a  oentnry  ago  bj  Rxanaej.  Chain 
propulsion  has  in  some  instances  proved  very 
satistactorj.  A  chain  or  wire  rope  is  laid  in 
the  bed  of  the  river,  or  along  toe  proposed 
roate  of  the  steamer,  and  passes  over  a  dram 
worked  by  steam  engines  on  the  vessel,  whiok 
is  hanled  along,  taking  in  the  chain  at  the  bow 
and  psaaing  it  out  astern.  In  this  arrange- 
ment loss  bj  slip  or  obliqne  action  is  avoided, 
and  a  very  satisfactory  degree  of  economy  is 
attained.  Here,  however,  bnt  little  lateral 
movement  of  the  vessel  is  permitted,  and  only 
one  vessel  can  make  nse  of  the  chain. — The 
most  sucoessfnl  steam  vessels  in  genersl  use 
ore  the  screw  steamers  of  transoceanic  lines. 
These  are  from  850  to  4GD  ft.  long,  osnolly  pro- 
pelled from  la  to  16  knots  (14  to  ITi  m.)  an 
nonr,  by  engines  of  from  3,000  to  4,000  horse 
power,  consuming  from  70  to  100  tons  of  ooal 
a  day,  and  orosang  the  Atlantic  in  from  8  to 
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10  days.  These  vessels  are  now  invariably 
fitted  with  the  oomponnd  engine  and  surface 
condensers.  The  largest  vesacJ  yet  oonstracted 
is  the  Great  Eastern,  fig.  S,  begun  in  1864  and 
oompleted  in  1659,  by  J.  Scott  Rnsaell,  on  the 
Thames,  England.    This  ship  is  680  ft.  long, 


63  ft.  wide,  66  ft  deep,  28  ft  draught,  and  of 
24,000  tons  meosnrement.  There  are  four  pad- 
dle and  four  screw  engines,  the  former  having 
steam  cylinders  74  in.  in  diameter  with  14  ft. 
stroke,  the  latter  84  in.  in  diamet«r  and  4  ft. 
stroke.  They  are  collectively  of  10,000  actoal 
horse  power.  The  paddle  wheels  are  69  ft  in 
diameter,  the  screw  24  ft  The  steam  boilers 
supplying  the  paddle  engines  have  44,000  sq^ 
(more  than  an  acre)  of  heating  surface.  The 
boilers  supplying  the  screw  engines  are  still 
larger.  At  80  ft  draught  this  great  vessel  dift. 
plaoes  27,000  tons.  The  engines  were  designed 
to  develop  10,000  horse  power,  driving  the 
ship  at  the  rate  of  IS^  statute  miles  an  hour. 

STEiUC  USD  (Qr.  arfap,  tallow),  a  fatty  add 
obtained  from  mutton  suet  and  other  fats  that 
contain  stearine,  by  saponifying  suet  and  de- 
oomposiog  tbe  hot  solution  of  the  soap  with 
hydroohlorio,  or  still  better  with  tartaric  acid. 
The  oily  acids  are  neit  submitted  to  preeeura 
between  hot  plates,  by  which  means  a  lar^ 
portion  of  the  oleic  acid  is  separated ;  the  solid 
residue  is  then  to  be  purified  by  recrystalliza- 
tion  from  alcohol  three  or  four  times.  Its 
formula  is  UO,.H,.0..  When  recrystalliwd 
from  ether,  until  the  fusing  point  becomes  con- 
stant at  169°,  andslowly  cooled,  the  Bcid  forma 
beautiful  oolorless,transparent,rhombic  plates; 
these  melt  into  a  colorless  oil,  tasteless  and 
without  odor,  and  when  quickly  cooled  the 
substance  concretes  in  a  white  crystallioe  mass:, 
which  is  insoluble  in  water,  but  readily  forma 
with  hot  alcohol  a  solution  having  acid  reao- 
tion.  Jt  is  the  material  of  the  so-called  stear> 
ine  candles,  Steario  aoid  exists  in  fats  in 
oombination  with  glycerine,  fonmng  stearioe, 
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from  which  it  is  Beparat«d  by  Baponifieation. 
(Sm  Gltobbinb.)  It  oombinea  with  dqdimoqi 
baJKa,  and  forma  with  them  l>oth  normal  and 
acid  aalta,  called  atoaratea.  Stesratc  of  aoda 
is  the  ba^  of  ordinary  hard  soap ;  atearate  of 
bad  ia  a  conatitnent  of  lead  plaster. 

nClUB)  a  central  co.  of  MinnsHOta,  boand- 
od  &  b}r  tho  Uisaimippi,  and  druned  by  Bank 
riTer  and  lake ;  area,  1,879  sq.  tn. ;  pop.  In 
18T0,  14,206.  A  portion  of  the  ooonty  is 
prairie,  bat  the  W.  part  is  hillj.  lliere  are 
nnmerona  lakes  and  streams.  It  is  traversed 
bj  the  Bt  Paul  and  Paoi£o  railroad.  The  chief 
prodactions  in  1870  were  S0S,114  bnshels  of 
wheat,  78,837  of  Indian  com,  447,198  of  oats, 
83,8B6  of  bariey,  lS0,8ftC  of  potatoes,  28,S89 
tons  of  hay,  17,701  lbs.  of  wool,  and  828,086 
of  bntter.  There  were  2,818  horses,  4,899 
mileh  cows,  8,571  other  cattle,  6,174  sheep, 
and  6,287  swine  ;  9  manafactories  of  oarrisges 
and  wa^ns,  I  of  Bgrionltaral  implements,  4 
of  fnmitDre,  7  breweries,  S  floor  mills,  and  C 
•aw  mUts.    OapItaL  BL  Olond. 

BIMTTB.    See  Tixo. 

SIHIlil,  EfcaaJ  OaKMS,  an  American  poet, 
bom  in  Hartford,  Oonn.,  Oct.  8, 1888.  He  en- 
tered Tale  college  in  1849,  was  suspended  in 
18SS,  and  did  not  retnm ;  bnt  in  1871  the  tms- 
teea  restored  him  to  bis  class  and  gave  him 
the  degree  of  A.  M,  After  editing  the  "  Nor- 
wich Tribane  "  and  the  "  Winstod  Herald,"  be 
•ettled  in  New  Torb  in  1665,  and  in  1859  be- 
came a  writer  for  the  "  Tribnne."  In  1861 
-'&  he  served  as  an  army  correspondent  for 
the  "  World,"  and  in  1868  he  was  private  sec- 
retary to  Attorney  General  Bates  at  Wash- 
ington. In  1864  he  became  a  ttwA  broker  in 
New  York.  He  has  published  "  Poems,  Lyric 
and  Idyljio"  (1860) ;  "  Alice  of  Monmouth,  an 
Idyl  of  the    Great  War,  and  other  Poems " 

S8S4);  "The  Blamelees  Prince,  and  other 
Dems"  (lBfl9);  "  Complete  Poems "  (1878); 
and  "Victorian  Poets,"  a  volnme  of  critical 
stndies  (1S7C). 

SttBif  a  malleable  oomponnd  of  Iron  and 
carbon,  which  may  be  hardened  and  tempered. 
Oonsiderable  oonfosion  in  the  use  of  the  word 
has  arisen  in  late  years,  owing  to  the  fntro- 
daotion  of  improved  metallm^eal  processes, 
whereby  wrought  or  malleable  iron  may  be 
melted  and  oast  Into  ingots.  These  ingots, 
having  the  appearance  of  ordinary  oast  steel 
and  some  of  its  properties,  have  likewise  re- 
c«ved  the  name  of  steel,  althongh  they  lack 
the  capacity  of  ItardeniDg  which  hitherto  was 
regarded  as  the  essential  characteristic  of  steel. 
Pwe  or  wrought  iron  possesses  a  high  dwree 
of  malleability  and  ductility,  is  difficnltly  fiiBi- 
ble,  may  be  welded  at  high  temperatnre,  l)at 
below  fusion,  and  is  soft  enough  when  cold  to 
be  readily  wrongbt  with  tools.  By  the  gradual 
addition  of  carbon  to  iron  we  notice  an  increase 
in  fosibility,  hardoess,  and  resiliency,  while 
mslleability  and  ductility  decrease.  The  small- 
est proportion  of  cart>on  which  will  distinctly 
prodnca  these  effeota  )■  abont  0'S6  per  cent. 


STEEL 


865 


and  the  largest  amount  of  carbon  which  can 
exist  in  iron  without  destroying  its  malleabil- 
ity is  about  3  per  cent.  Within  these  limits 
the  compounds  of  iron  and  carbon  possess  the 
property  of  becoming  soft  when  heated  to  red- 
ness and  alowly  cooled,  and  of  becoming  hard 
again  when  heated  and  quickly  cooled.  These 
processes  of  hardening  and  annealing  may  be 
repeated  indefinitely,  or  until  the  cartran  Is 
burned  out  by  the  snccessive  heatings.  Iron 
with  more  carbon  than  2  per  cent,  (eay  2  to  E) 
is  known  as  cast  iron.  It  is  more  fusible  than 
steel,  but  is  not  at  all  mallesbie,  and  while  it 
may  be  hardened  by  sudden  cooling,  it  is  brittle 
and  does  not  possess  the  resiliency  or  "spring" 
of  steel.  Soft  or  wrought  iron  has  been  until 
within  the  last  SO  years  worked  by  rolling 
or  hammering  when  in  a  plastic  condition  at  a 
red  or  white  beat,  owing  to  the  impractica- 
bility of  fnring  pure  iron.  Bteel  was  worked 
in  uie  same  manner  as  wrought  iron  until 
Iluntsman  succeeded  in  melting  it  in  crucibles 
during  the  latter  half  of  the  last  century,  since 
when  cast  steel  has  replaced  welded  steel  for 
most  purposes,  on  account  of  its  greater  homo- 
geneity, since  all  welded  prodacta  consist  of 
layers  or  fibres  of  metal  separated  by  cinder, 
which,  though  it  may  be  largely  eztmded  by 
rolling  or  hammering,  yet  is  always  present  to 
a  snfficient  extent  to  prevent  the  absolute  ooit- 
tact  of  all  the  particles  of  metal.  Bince  the 
idea  of  perfect  homogeneity  combined  with 
malleability  has  so  long  been  associated  with 
our  notions  of  steel,  it  was  natnral  that  when 
malleable  iron,  or  iron  low  in  carbon,  was 
melted  and  cast  in  moulds,  it  should  receive 
the  name  of  steel  without  regard  to  the  amount 
of  carbon  or  tbe  capacity  for  hardening.  It  is 
thus  tliat  the  products  of  the  Bessemer  con- 
verter and  the  Siemens  furnace  have  all  been 
classed  as  steel,  althongh  the  content  of  osrboD 


may  vary  from  1'6' 


J  0-10 


cent. ;  and 


ing  to  the  very  large  production  of  metal  by 
these  processes,  far  exceeding  in  amount  ordi- 
nary cast  steel,  this  olaaaiflcation  has  become 
well  established  in  iron  metallnrgy.  The  un- 
certainty and  confusion  that  has  arisen  from 
classing  together  prodncta  of  widely  different 
physiccd  and  chemical  properties,  has  led  toon 
octiTS  discussion  of  the  aefinition  and  classi- 
floation  of  steel.  The  classification  of  Grelner 
of  Seraing  is  as  follows; 


Eitn  tort  IU«L 


While  tbe  rimplicity  and  convenience  of  this 
classification  from  a  mannfactnring  point  of 
view  must  be  admitted,  its  adoption  is  opposed 
by  Omner  and  others  on  tbe  ground  that  it 
takes  no  aooonnt  of  the  capacity  '«r  hardening. 
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ass  8t: 

— Among  the  elementa  other  than  carbon  met 
\nth  in  ateel  are  pfaoaphorus,  lilicon,  sulpbnr, 
■ad  oxygen  among  the  oon-metala,  and  man- 
ganese, copper,  tnogiten,  titanium,  and  ohromi- 
nm  among  the  metals.  Some  of  these  are  in- 
variably present  in  the  materials  used  for  steel 
making,  and  are  nauallj  regarded  as  impnrities 
in  the  steel,  while  others  are  added  to  prodace 
certain  Bpeolfio  effects.  The  modifications  of 
the  propertjea  of  steel  bj  the  above  named 
element  have  been  alresdj  treated  partially 
nnder  Ixon.  Steel  is  more  susceptible  to  the 
aotionof  impurities  tiian  is  wrought  iron.  This 
ia  espeoiallf  troe  with  regard  to  phospboras 
and  siliooD,  and  is  readily  accounted  for  bf  the 
similarity  of  action  of  these  sabstances  with 
oarbon.  Recent  experiments  have  shown  that 
an  amount  of  phosphorus  which  would  be 
highly  detrimental  to  steel  oontainiug  say  O'fiO 
per  cenL  of  carbon,  may  be  present  with  safety 
when  the  osrbon  is  as  low  as  O'lO  or  0'20  per 
oent,  or  in  other  words  when  the  steel  passes 
into  soft  iron.  The  effect  of  this  formerly 
maoh  dreaded  enemy  of  iron  and  steel  hai 
bem  so  thoroughly  studied  that  "  phosphorus 
steels,"  so  called,  are  mannfaotured  ana  sold. 
PhoaphoruH  makes  iron  hard,  brittle,  and  cold- 
short (see  Ibon),  and  this  is  aUo  true  in  a  modi- 
fled  degree  of  carbon  and  silicon ;  hence,  whan 
two  or  all  three  are  present  together  in  iron, 
the  effect  is  camulative.  The  couta'adiotorj 
statements  as  to  the  maiimnm  percentage  of 
phosphorus  that  Bessemer  metal  will  bear  find 
here  their  esplanation.  It  wa;  formerly  said 
that  Bessemer  steel  with  more  than  D'05  per 
cent,  of  pbosphorns  was  unfit  for  rails,  but 
later  ezperienoe  has  shown  that  if  the  amount 
of  oarbon  does  not  exceed  O'lS  per  cent.,  phos- 
phoras  to  the  extent  of  0'S5  per  oent.  may  ex- 
ist without  seriously  impuring  the  strength 
and  ductility  of  the  metal.  This  faot,  reoently 
brought  into  prominence  by  the  manufacture 
in  France  of  phosphorus  steel  on  a  large  scale, 
was  recognized  in  this  country  aa  early  as  18T0. 
Samples  of  boiler  plate  and  tough  steel  made 
atTrenton,N.  J.,  by  theMardnprooeaa,showed 
on  analysis  the  following  composition : 
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Wbile  it  appears  from  the  above  that  phos- 
phoms  may  in  a  measure  replace  carbon  in 
steal,  the  effect  of  these  two  substances  is  not 
identical,  and  the  limit  of  rigidity  is  much 
sooner  reached  with  the  former  than  with  the 
latter.  The  nse  of  phosphorus  steel  is  solely 
a  question  of  economic  advantage,  since  its 
manufacture  permits  the  use  of  impure  and 
consequently  cheaper  nuterialB ;  but  as  far  as 
la  at  present  known,  the  compounds  of  iron 
toA  phoq>honu  poasesa  no  properties  that  ^ve 


them  a  snperiori^  over  the  carbon  componnda 

for  indostrial  applications.  The  effect  of  sili- 
con on  steel  appears  to  be  similar  to  that  of 
carbon,  as  the  general  analogy  of  the  two  ele- 
ments would  suggest ;  but  to  produce  a  given 
degree  of  hardnesa,  the  amount  of  silicon  neces- 
sary ia  very  much  greater  than  that  of  carbon — 
the  reverse  of  the  case  with  phosphorus.  The 
most  contradictory  statements  exist  regarding 
the  effect  of  silicon  on  steel.  The  best  estab- 
lished data  are  summarized  by  Turner  aa  fol- 
lows: A  small  amount  of  silicon  is  not  necea- 
sarily  injurious  to  steel,  and  may  be  an  advan- 
tage in  those  varieties  which  ere  to  be  used 
withoQt  hardening,  and  where  there  is  no  spe- 
cial demand  for  tenacity  and  strength.  On  the 
other  hand,  where  steel  must  be  hardened  for 
ose,  as  for  tools,  dlicon  can  only  be  injurious, 
and  that  in  proportiou  to  the  quantity  present. 
This  is  one  reason  why  Beasemer  steel  cannot 
generally  be  used  for  purposes  requiring  a  flne^ 
hard  steel  j  for  it  is  usually  made  from  highly 
sUioioua  pig  iron.  But  some  of  the  Swedish 
Bessemer  steel,  made  from  pure  mangtnif  erons 
pig  iron  low  in  silicon,  i^prozimates  in  quality 
to  ordinary  cast  steel.  A  puddled  steel  mode 
with  the  addition  of  a  higUy  silloious  iron  ore 
has  been  bronght  into  promineuoe  under  the 
name  of  "uiicon  steel;"  but  there  is  no  evi- 
dence that  it  derives  any  of  its  properties  from 
silicon,  or  indeed  that  there  is  any  more  silicon 
in  it  than  in  ordinary  puddled  steel.  The  ef- 
fect of  salphur  on  steel  is  entirely  different 
from  that  of  the  elements  already  mentioned. 
It  makes  it  "  red-short,"  that  is,  brittle  when 
hot ;  hut  unlike  phosphorus,  it  does  not  sen- 
sibly affect  its  malleability  when  oold.  The 
largest  amoant  of  inlphnr  that  steel  will  bear 
without  serious  impairment  of  its  malleability 
is  sold  to  be  about  O'lO  per  cent  Oxygen 
produces  the  same  effect  on  homogeneooa  iron 
as  sulphur,  as  might  be  inferred  from  the  dose 
chemical  relations  of  the  two  elements.  It 
can  never  exist  in  the  harder  steels  prepared 
by  tndon,  tor  it  would  then  combine  witn  the 
carbon ;  but  it  is  frequently  met  with  in  the 
Bessemer  low  steels  and  iron,  and  makes  them 
red-short.  Eed-shortnesa,  formerly  ascribed 
exclusively  to  sulphur,  has  been  found  in  very 
many  instances  to  be  due  to  oxygen.  Oonsid- 
erable  importance  has  been  attached  to  the 
presence  of  nitrogen  in  steel,  and  Fr£my  eon- 
siders  it  an  essential  ingredient  Namerons 
analyses  do  not  support  this  view,  and  it  ia 
probable  that  its  presence  in  steel  is  entirely 
accidental  and  due  to  the  property  which  many 
metals  possess  of  absorbing  or  occluding  Kasea, 
— The  oompounds  of  iron  with  the  metala,  or 
the  true  alloys  of  iron,  have  not  been  as  closely 
studied  as  its  compounds  with  the  non-metals, 
and  but  little  can  be  said  with  precision  of  the 
physical  characters  of  these  alloys  as  such,  or 
as  modified  by  the  presence  of  the  non-metallie 
elements.  The  properties  of  iron  are  not  as 
radically  modified  by  tike  addition  of  small 
quantities  of    metala  aa  is  the  ooae  with  th« 
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le  U  doiel;  ftUied  to  iron 
in  its  chetnicol  propertiM ;  and  it  fltjt  •  verj 
important  part,  uid  one  in  maaj  oobm  not 
well  onderstooa,  in  tha  preparation  of  at«eL 
Orea  coatuning  oonsid«irable  muiguieae  are 
often  known  as  ateel  oree.  The  Imefioial  ef- 
fect of  the  addition  of  this  metal  or  ita  com- 
pOQudB  in  the  manniBctnre  of  cmoible  Bteel  was 
oiaoovered  by  Heath  in  England  (patented  in 
1889),  bnt  the  nature  of  ita  action  is  atill  som*- 
whAt  obaeore.  Bec^nt  eiperimeiitB  bj  Osron 
■how  that  sulphur  is  at  least  in  part  removed 
bj  manganese,  and  it  i*  also  probable  that  the 


manganeae  added  «a  oiide  in  the  cmclble  does 
not  enter  into  the  composition  of  the  steel. 
The  part  that  it  plays  in  the  Bessemer  and 
Uartin  procesaea  is  well  understood,  viz.:  it 
removes  the  oirgen  that  the  molten  metal  has 
absorbed,  and  tans  corrects  red-shortness,  and 
it  ia  probable  that  its  fsTorable  effect  may  be 
in  many  other  instances  referred  to  this  action. 
The  affinity  of  manganese  for  oxygen  is  mach 
greater  thui  that  of  iron,  and  therefore  the  re- 
duction of  metollio  manganese  from  its  oxide 
ia  accomplished  with  more  difficulty ;  conse- 
quentlj  a  manganese  cinder,  nnlilce  an  iron 
emder,  protects  the  carbon  of  steel  from  oxi- 
dation. Further,  when  manganese  is  present 
in  molten  metal,  the  oxidation  of  the  iron  is 

rivent«d  until  all  or  nearly  all  the  manganese 
oxidized.  Below  a  certain  amount,  say  1 
per  cent.,  manganese  has  been  shown,  contrarr 
to  former  opiniona,  to  exert  no  disturbing  ef- 
fect on  the  properties  of  steel.  Greiner  says 
that  manganese  possesses  the  property  of  ren- 
dering steel  very  malleable  and  weldable,  and 
that  hard  steels  containing  sulphur,  phospho- 
mi,  and  carbon  (as  high  as  1'60  per  cent.)  can 
be  forged  with  ease  if  they  contain  sufficient 
manganese.  N^early  all  observers  agree  that  it 
ia  a  corrective  of  red-shortness.  Manganese 
■teel,  so  called,  was  for  some  time  made  in 
Xeoben,  Aostria,  bat  its  mannfactore  was  aban- 
doned, owing  to  t^e  nncert^ty  of  the  prod- 
aoL  The  oombinations  of  steel  with  chromium, 
timgaten,  and  titanium  have  attracted  much  in- 
terest from  the  fact  that  they  appear  to  have 
peonliar  and  valnable  properties.  They  are 
trften  represented  to  be  steels  in  which  the 
matalc  named  replace  carbon.  This  view  is 
inadmissible  from  a  chemioal  standpoint,  and 
it  ifl  probable  that  these  compounds  are  carbon 
■teels  modified  in  their  properties  by  the  pree- 
eaoe  of  other  metals.  An  analysis  of  Musnet's 
"  special "  steel,  generally  snpposed  to  be  made 
frtnn  titaniferous  ores,  showed  the  presence  of 
tungsten  and  no  titaninm,  viz. :  tungsten,  798 
per  oenL;  carbon,  1-40;  silicon,  034.  Tliis 
eomponnd  is  excesnvely  hard  nnder  ordinary 
conditions;  on  mdden  cooling  it  breaks,  and 
it  can  only  be  worked  at  a  very  low  red  heat. 
TDngst«n  has  also  been  added  in  the  Baasemer 
conTerter,  and  the  resulting  steel,  containing  as 
H^  M  0-668  per  oanL  of  tungsten,  woi  found 
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to  combine  a  high  degree  of  toughneu  and 
c^taeity  for  hardening.  Tongiten  Hkewise  in- 
creases the  power  of  steel  to  retain  magnetism. 
Tituinm  seems  to  produce  effects  imilar  to 
those  of  tnngsten.  Chromiom  also  appears  to 
confer  valuable  profterties  on  steel,  somewhat 
resembling  those  produced  by  tungsten.  The 
"chrome  steel"  manufactured  in  Brooklyn, 
N,  Y.,  combines  in  a  high  degree  tenacity  and 
ductili^,  and  is  capable  of  bearing  a  high  heat 
for  TollinKi  hammering,  and  wuding.  It  is 
highly  carburized,  one  sample  giving  008  per 
cent,  of  carbon,  and  another  t'28.  The  amount 
of  chromium  fonnd  in  one  aualysia  was  1*66,  and 
in  another  it  did  not  exist  in  appreciable  quan- 
tity.  Determinations  of  the  tensile  strength 
of  this  steel  by  Eirkaldy  of  London,  on  bars 
6  in.  in  length,  varied  from  11S,T80  lbs.  to 
167,820  lbs.  per  tqnare  inch,  with  an  elonga- 
tion in  the  first  instance  of  11-B  per  cent.,  HnA 
in  the  second  of  7  per  cent  Determinations 
made  at  the  West  Point  fonndery  ranged  from 
173,770  lbs.  to  188,910  lbs.  per  square  inch. 
When  hardened  at  a  very  low  beat,  it  acquires 
great  hardness ;  a  high  heat  renders  it  brittle, 
as  might  be  expected  from  its  large  percentage 
of  carbon.  Copper  is  sometimes  an  aoddental 
ingredient  in  steeL  It  seems  to  make  it  red- 
short,  and  its  presence  even  in  small  amonnt  is 
believed  to  m  higidy  delcterioos.  Faraday 
and  Btoddart  have  experimented  on  alloys  of 
steel  with  the  noble  metals.  They  found  the 
oomponnd  of  at«el  with  a  small  amount  of  sil- 
ver to  have  valuable  propOTties,  bnt  its  expense 
would  be  a  barrier  to  its  introduction.  Many 
analyses  of  fine  steel  have  shown  the  presence 
of  aluminum;  and  it  is  not  improbable  that 
this  metal  exerts  a  favorable  action  on  steel, 
but  the  subject  has  not  been  investigated. — 
CLisainciTioK  akd  iiimitAcrxsMX  of  Bvans. 
For  the  purpoaea  of  description  of  steels  and 
the  processes  of  their  manufacture,  a  classifica- 
tion based  on  the  mode  of  production  may  be 
fonnd  convenient.  When  iron  ore  is  nsed,  the 
process  is  one  of  deozidotion  and  subsequent 
carburiiatjon ;  with  pig  iron  it  is  one  of  deoar- 
buriiation ;  end  with  wrought  iron  it  b  one  of 
corbnrization.  The  following  outline  of  pro- 
cesses is  arranged  on  this  plan; 

1.  etHi  ban  lbs  on  tinet.  ttf  ndsclloi  ud  drbnittMlOD. 

On  nset  dlnet  itHl.    EihdpI*,  bloaauy  lUcL 
1.  From  plf  boD  bj  dMutmilBtioD. 

a.  Bt  mIKI  oildliliiir  ikcdU,  u  Ino  on,  Hitpctn.  &s^ 

trlEbout  IMdu.   Enmnlu.  paddled  it«t\  Hrilos  net]. 

t.  Bj  iM  aUiOat  igatt  with   flidoD.     KjimplB, 

UduUatneel. 
c  By  the  ox1dlili>it  •c*>>'7  ot  air,  vllh  Auknu    £x>m- 

ple,  Beuemn-  BtteL 
d.  By   ciMiiliw  ud  Kdndnf  gtttM.     Siampl^  the 
B4^«t4  proeetA 
8.  From  iminphl  Iron  bj  i 
a.  Br  flidon  "Kb  pljt 
*.  B7  llnloii  with  — ' 


bm.    EmniJ*,  Mutin  itiaL 


The  distinction  between  crude  and  fine  steel  is 
not  now  io  sharply  defined  as  fainter ly,,  bnt  in 
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goneral  the  t«nn  fine  iteel  is  reserred  for  those 
products  mode  bj  (nsurn  of  the  purest  mate- 
rial* in  a  crucible,  and  partioalarlf  for  the  cast 
steel  made  bj  fmion  of  cement  steel.  Shear 
■teel,  produced  bj  welding  and  rolling  cement 
steel,  may  also  be  classed  here.  In  manj  in- 
stances two  or  more  reactiouB  or  proccsaea  for 
steel  making  are  combined,  but  in  following 
the  above  dasaificatioD  the  principal  featare 
odIj  of  the  process  is  considered. — 1.  SUel 
direct  from  tM  Ore.  The  process  for  obtain- 
ing wroDght  or  soft  iron  direct  from  the  ore 
(see  BlooxabTj  and  Ibon)  aSorda,  with  some 
slight  modifications  of  charging  and  manipula- 
tion, a  product  containing  sufficient  carbon  to 
entitle  it  to  rank  among  the  steels ;  but  the 
steel  thus  prodaced  is  alwajs  low  in  carbon, 
aad  may  be  classed  with  puddled  steel.  In 
the  Oatalan  or  bloomarj  forge  the  oiroum- 
stanoes  fsToring  the  prodaotion  of  a  steely 
product  are :  a  slow  process,  that  the  redaoed 
iron  may  have  time  to  absorb  carbon ;  the 
protection  as  far  as  possible  of  the  mass  of 

Elastic  metal  from  uie  direct  action  of  the 
last  and  from  the  action  of  rich  iron  cin- 
der; and  also  the  use  of  manganiferons  ores, 
since  the  oxide  of  manganese,  aa  already  ex- 
pluned,  does  not  oxidize  carbon  readily.  The 
character  of  the  steel  produced  by  the  bloom- 
ary  depends  on  the  nature  of  the  ores  and 
the  skill  of  the  workmen.  The  impurities  of 
the  ores  are  more  completely  eliminated  in 
the  direct  processes  than  in  the  blast  furnace 
process,  a  gain  obtained  at  the  eipeose  of  a 
considerable  toss  of  iron.  Titaniferous  ores 
can  he  successfully  worked  In  the  bloomsry, 
and  are  said  to  give  a  superior  steel.  The 
product  of  the  bloomary  generally  lacks  uni- 
formity, a  defect  which  can  be  remedied  by 
repeated  heatings  and  hammering.  The  bloom- 
ary process  is  rarely  used  now  for  the  direct 
production  of  st«el,  but  the  iron  made  by  this 
process  is,  on  account  of  its  purity,  adranta- 
geously  employed  For  conversion  into  steel  by 
the  cementation  process. — 2.  Stetl  from  Pig 
Iron.  3a.  Puddled  Steel.  The  process  of 
puddling  for  steel  doea  not  differ  essentially 
from  that  Cor  iron.  (See  Ibon  MAinTFA.OTnBE.) 
The  operation  is  stopped  before  complete  de- 
carburization,  or  when  the  dedred  hardness  is 
attained.  The  conditions  favoring  the  produc- 
tion of  steel  in  the  puddling  furnace  are  as 
follows;  1.  Pure  pig  iron  is  necessary,  eiuce 
the  refining  is  not  carried  as  far  as  with 
wrought  iron,  and  olao  because  a  less  basic 
cinder  is  employed.  2.  The  pig  iron  slicnld 
be  highly  carburiied,  that  it  may  not  come  to 
nature  too  quickly.  8.  It  should  not  contain 
too  little  silicoDj^r  the  cinder  will  be  too  basic 
or  "rich."  4.  The  presence  of  manganese  is 
favorable,  as  it  produces  a  fluid  and  non-oxidi- 
zing (under.  S.  The  cinder  should  be  "poor" 
or  highly  silicious,  since  rich  cinder  decarbn- 
rizes  the  metal.  0.  The  process  should  go  on 
slowly,  that  it  may  be  the  more  under  control. 
7.  During  the  bailiiig  the  temperature  must 


be  reduced  as  much  as  poa^le,  and  a  amokr 
flame  produced,  to  prevent  oxidation.  The  na- 
ture of  puddled  steel  has  already  been  consid- 
ered in  the  foregoing.  It  possesses  a  degree  of 
hardness  proportional  to  tne  amount  of  oarboD 
(which  rarely  exceeds  O'S  per  cent),  and  a 
flbrons  or  welded  stnictnre.  It  has  been  large- 
ly used  for  the  heads  of  rails,  being  much  more 
readily  welded  to  Iron  than  ordinary  cast  BteeL 
Puddled  steel  made  from  pure  pig  irons  is  also 
much  used  for  melting  in  crncibiea  for  the  pro- 
duction of  fine  cast  steel.  Baltpetra  (potas- 
sium nitrate)  has  been  used  for  the  convereloD 
of  pig  iron  into  wroasht  iron  and  steel.  Its 
action  is  both  oxidizing  and  purifying,  the 
former  through  the  large  amount  of  oxygen 
of  the  salt  which  is  resdily  given  off,  and  the 
latter  through  the  strong  base,  potassa,  which 
combines  with  the  silicic  and  phosphoric  acids 
produced.  The  apparatus  devised  by  HeetoB 
for  the  reaction  between  molten  cast  iron 
and  saltpetro,  for  the  conversion  of  poor  pig 


the  process.  2(.  i/ehatiu*  Steel.  Steel  pro- 
duced by  the  reaction  of  pig  iron  and  iron  ore 
may  be  obtained  in  the  molten  condition,  it 
the  temperature  of  production  is  high  enough. 
This  is  effected  eituer  in  a  crucible  or  in  a 
Siemens  regenerative  furnace.  Uohatios  steel, 
named  from  Its  inventor,  is  made  by  fusing  a 
mixture  of  granulated  pig  iron,  iron  ore,  and 
oxide  of  manganese  in  crucibles.  Its  mann- 
factnre  Is  now  confined  to  Sweden  (though 
originally  introduced  in  Austria^,  where  the 
pure  Irons  and  ores  are  admirably  adapted  to 
the  process.  At  the  Siemens  works  in  Lan- 
dore,  Wales,  the  manufacture  in  the  open 
hearth  ia  regularly  earned  on  by  mixture  of 
pig  iron  and  iron  ore.  The  prooess  differs  from 
that  of  Uehatins  in  that  tne  ore  is  added  in 
successive  portions,  and  that  to  the  decarbu- 
rized  metal  apipgeleisen  is  added,  as  ia  usual  in 
the  opeu-hearth  processes.  Scrap  iron  is  also 
sometimes  added,  but  Its  use  is  not  essential  to 
the  process.  The  charge  consists  of  6  to  6 
tons  of  Bessemer  pig  iron  and  80  cwt.  of  pure 
ore.  The  product  is  used  principally  for  rails^ 
and  averages  0*40  per  cent  of  carbon,  ie. 
Beuamer  Steel.  The  Bessemer  or  pneumatio 
process  consists  in  the  removal  of  the  carbon, 
ailicon,  &e.,  from  pig  iron  by  means  of  a  blast 
of  ur  forced  through  the  molten  metal.  The 
reactions  involved  are  in  many  respects  the 
same  as  those  in  the  puddling  process ;  that  !■ 
to  say,  the  silicon  ia  first  oxidized,  and  tJie  silica 
thus  formed  combines  with  the  oxides  of  iron 
and  manganese  Qt  present)  to  form  a  cin* 
der,  and  the  carbon  is  subsequentiy  oxidized  to 
carbonic  oxide.  Owing,  however,  to  the  ra- 
pidity of  the  process  and  the  large  amount  of 
pig  iron  employed,  the  heat  devdoped  in  the 
oxidation  of  the  ailicon,  carbon,  &o.,  is  suffi- 
cient to  retain  the  resulting  steel  or  iron  In  a 
flnid  condition,  so  that  it  oan  be  oast  directly 
into  moulds.    The  history  of  this  remarkable 
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mxwM  I*  Wefly  m  follows :  On  Oct.  17, 18BB, 
HeDi7  BesMmer  patented  a  prooew  of  blowing 
til  or  steam  throngli  molten  pig  iron  in  craoi- 
blea,  until  the  metal  was  deoarbnrized  to  any 
dMired  extent  At  this  time  be  reoogniied 
the  tact  that  while  steam  cooled  the  metal,  air 
increased  the  heat  from  red  to  white.  A  pat- 
«nt  in  December  of  the  same  year  sfteoifled  a 
tdrcnlar  or  elliptical  vessel  provided  with  a  re- 
fractory lining  and  hung  on  Crannious,  which 
oonld  be  filled  and  emptied  by  means  of  a 
lipped  opening.  In  this  patent  the  ewential 
features  of  the  prooees  were  fully  developed. 
A  patent  of  Feb.  IS,  1866,  indioal«d  that  the 
heat  developed  in  the  process  was  sufBoient 
withont  the  additional  use  of  fnel,  and  that, 
aocording  to  the  duration  of  the  blowing,  steel 
or  soft  iron  might  be  produced.  In  Jnly, 
I8£6,  Bcasemar  read  a  paper  before  the  British 
association  at  Cheltenham  on  the  "  Manufac- 
ture of  Iron  and  Bteel  witfaont  Fuel,"  which 
created  an  intense  interest.  But  the  subse- 
quent trials  did  not  yield  uniformly  satiriactory 
resnlts,  and  except  by  the  inventor  the  process 
was  practically  abandoned.  Patient  and  care- 
ful experiments  showed  that  not  all  pig  irons 
were  adapted  to  the  process ;  that  sulphur  and 
phoaphorus  were  not  eliminated,  and  conse- 
qnently  pig  irons  centring  a  notable  propor- 
tion of  these  substances  could  not  be  used. 
Again,  the  interruption  of  the  process  at  the 

Siredse  point  of  deoarbnrization  desired  was 
ound  to  be  impracticable,  owing  to  lack  of 
tmatwortby  indications.  Further,  it  was  found 
that  the  process  was  not  adapted  to  making 
the  finer  and  harder  steels,  bat  bad  its  chief 
application  in  the  production  of  low  steels  or 
soft  iron.  The  absorption  of  oxygen,  and  the 
consequent  red-shortness  of  the  metal  when 
the  pig  iron  was  blown  to  nearly  complete 
deoarbarization,  was  overcome  by  the  oddi- 
tdon  of  spiegeleisen,  a  white  pig  iron  contain- 
ing from  7  to  13  per  cent,  of  manganese. 
This  was  a  so^eetion  of  Robert  Mushet,  end 
to  it  the  practical  success  of  the  Bessemer  pro- 
cess is  lugely  dne.  After  oonqttering  all  the 
obetoclee  to  suooess,  Bessemer  did  not  find  a 
ready  acceptance  of  his  process  owing  to  the 
dUtrnst  caused  by  his  previouH  failures.  He 
therefore  started  in  1BC9  a  small  establishment 
of  hia  own  in  Sheffield  for  the  regular  manu- 
facture of  his  steel.  His  commercial  success 
•oon  led  to  the  general  adoption  of  his  pro- 
oees throughout  the  eivUized  world,  more  par- 
tjcolarly  at  first  in  Bweden,  where  the  pure 
ores  and  faels  fumiahed  a  pig  iron  admirably 
adapted  to  the  process.  In  1867  there  were  in 
England  53  Bessemer  oonverters,  in  Prusaia 
39,  in  France  13,  in  Austria  14,  in  Sweden  IG, 
and  In  Belgium  3.  In  1678  Germany  alone 
had  70  oonvertera,  and  the  number  had  risen 
in  England  to  105.  The  production  in  Enfr- 
land  has  increased  from  fl.OOO  tons  in  1867 
to  C40,000  tons  in  1874.— The  Bessemer  pro- 
cess consists,  first,  in  melting  the  pig  iron; 
■eoond,  transferring  the  molten  metal  to  the 
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eoDverter,  where  it  ia  sobjeoted  to  the  action 
of  the  blast  of  air ;  third,  pouring  the  finished 
product  into  a  ladle ;  and  fourth,  pouring  from 
the  ladle  into  the  mould.  The  metal  when 
solid,  but  while  still  hot,  ia  taken  from  tbe 
moulds  and  worked  by  rolling  or  hammering 
into  the  desired  form.  Fig  iron  is  in  some 
eases  uaed  direct  from  the  bloat  furnace,  but 
remelting  is  generally  found  advantageous. 
The  furnaces  now  used  tor  tbia  purpose  are 
generally  cupolas,  which  melt  quicker  and  are 
more  economical,  although  the  direct  contact 
of  the  iron  with  tbe  fuel  may  canse  a  deterio- 
ration of  the  netel  if  the  fuel  is  impure.  The 
reverberatory  furnace  is  not  open  to  this  objec- 
tion, but  the  pig  iron  may  here  suffer  a  loss  of 


in  troQgha  directly  from  the  furnace  to  the 
converter,  or  is  first  run  into  ladles  where  it 
can  be  weighed,  and  thenoe  carried  to  the  con- 
verter. The  latter  la  a  pear-shaped  vessel, 
■ometimee  called  the  retort  or  simply  the  ves- 
sel, consisting  of  an  iron  mantle  Uned  with 
a  refractory  silicioua  material.  It  is  usually 
made  in  two  parts,  upper  and  lower,  tor  con- 
venience of  lining.  The  bottom,  which  con- 
tains the  tuyeres,  is  made  In  a  separate  conical 
piece,  and  inserted  from  below.  The  size  of 
the  converter  is  usually  calculated  tor  a  charge 
of  five  to  six  tons  of  pig  iron.  This  amount 
of  metal  occupies  but  a  small  part  of  tbe  ves- 
sel, as  is  indicated  in  tbe  accompanying  figures. 
Tbe  greatest  external  diameter  is  about  8  ft., 
with  a  total  height  of  from  13  to  IS  ft.  The 
silidous  material  of  the  lining  usually  con- 
tains a  little  alumina.  The  so-called  "gonis- 
ter"  used  in  England  for  this  purpose  is  a 
ground  sandstone  found  in  the  coal  forma- 
tion, containing  6S  per  cent,  of  silica,  4  per 
cent,  of  alumina,  and  1  to  2  per  cent,  of  oxide 
of  iron.  The  lining  is  made  by  ramming  the 
material  in  a  moist  condition  around  a  form 
placed  in  the  converter.  It  is  usually  about 
13  in.  thick.  The  greatest  attention  must  be 
pud  to  tiie  selection  of  the  material  for  tbe 


lining  and  to  its  thorough  consolidation,  for 
upon  the  lining  tbe  success  of  tbe  process 
largely  depends.    The  tnyeroa,  from  7  to  13 
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in  Dumber,  are  made  of  fine  ola^  in  the  form 
of  trancated  conea,  Moh  perforated  with  7  to 
13  holes  aboat  three  eighuu  of  an  inch  in  di- 
ameter. They  are 
arranged  on  the 
bottom  plate,  and 
ganiiter  or  other 
material  stamped 
aronnd  them ;  and 
the  finished  bot- 
tom, after  drying, 
it  inaerted  in  the 
converter.  The 
bottom  laate  gen- 
erallr  for  6  to  10 
heata,wbilflaoare- 
follf  made  lining 
may  endnre  1,000 
or  more  beata. 
The  converter  ia 
monnted  on  tmn- 
-_  ^  nioDi,oiieof which 

i*  hollow  and  con- 
vc)'*  the  blaat  to  the  tayere  box  below  the 
tnjreree,  and  to  the  other  ia  attached  the  mech- 
anitm  by  which  the  oonrerter  ia  revolved. 
Figs.  1  and  2  give  seoUonal  views  of  the  con- 
verter in  two  poaitiona.  Fig.  6  ia  a  tilan  of 
the  converter  with  the  rotating  macninerj. 
The  ladle  into  which  the  ateel  is  poured  from 
the  converter  i*  shown  in  figs.  4,  S,  and  6. 
Fig.  4  ia  a  vertical  section  of  the  ladle  orane 
and  elevation  of  the  ladla.  Fig.  0  ahowg  the 
platform  on  which  the  ladle  moves,  and  fig.  6 
is  a  partial  saotion  through  the  ladle,  show- 
ing the  loam-coated  rod  wtuoh  acta  aa  &  atop- 


of  the  Beaaemer  prooeaa  erer  eame  from  the 
hands  of  its  inventor  in  as  complete  a  form. 
Bet  while  the   aoeomnla-  


ally  doable,  and  should  be  able  to  deliver 
6,000  to  n,000  cnbio  feet  of  ur  a  minnte 
at  a  preaanre  of  SB  11m.  to  the  square  inch. 
Probably  no  other  invention  of  the  magnitude 


oonstmcljon  of  moat  of  the 

works  in  thia  conntr?.  In  1868  on  ootpni 
irf  (KN)  tons  a  mouth 
from  two  five-ton  con- 
verters was  barelj 
reached.  The  pro- 
daction  had  gradual- 
ly increaaed  to  4,S00 
tons  of  ingots  a  montJi 
in  the  best  works,  in 
others  to  8,800  tona, 
and  in  one  ioatance 
to  6,000  tons.  Ia 
the  nominally  five-toD 
vessela  m  to  6)  tona 
ore  sometimes  pro- 
duced at  a  heaL  The 
improvements  which 
have  rendered  this 
large  and  regular  pro- 
duction possible  in 
this  country,  far  ex- 
ceeding that  of  Ea- 
ropean  works,  have 
been  summed  vp  b7 
Mr.  Holley  aa  follows: 
1,  improved  cupola 
fomaoes  and  method 
na.1.  of  workmg;    3,  the 

means  used  for  quiok- 

Ij  and  soundly  renewing  the  vessel  bottoma^ 

aod  the  tue  of  fire  brick  aronnd  the  taferea; 
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8,  more  room^  asd  oonTenieot  arrangemeiit 
and  dUtributioii  of  the  working  parts  and 
■paces ;  4,  filling  the  ingot  moulds  from  the 
Dottom  \>y  improved  and  ctmTenient  appora- 


toa. — The  converter,  after  being  lined,  is  thor- 
ODgblf  dried  and  heated  to  redness,  and  pig 
iron  is  mn  intc  it  while  tomed  to  the  bori- 
lontal  positioo.  On  tipping  up  the  convert- 
er, it  is  necessary  that  the 
blast  should  be  started  bo- 
fore  the  metal  reaches  Uie 
tayeres.  This  is  effected  au- 
tomatioallj  by  a  csm  on  one 
of  the  fronnionB.  Wlien  the 
converter  has  attuned  the 
upright  poridon,  tlie  roar  of 
the  air  rnshing  through  the 
metal  and  escsping  from  the 
month  is  heard.  In  this  stage 
a  large  part  of  the  oiygeo 
is  absorbed  b;  the  silicon  and 
(or   ■  ■      - 


higblr  huninoM.    The  apeotroa 


e  shows  at 
rs  spootram  witboDt  Unes. 
Soon  the  escaping  flame  increases  In  sice  and 
brilliancy,  assaming  on  orange  or  yellow  color 
with  blae  streaks  and  a  white  edge,  inter- 
mingled with  sparks  of  metal  The  spectro- 
•Bopo  now  shows  the  sodinm  line,  and  gen- 
erally those  of  potassinm  and  lithinm,  acciden- 
tal ingredients  of  the  metal  or  lining.  This 
oonatitutes  the  first  period  of  the  conversion, 
and  is  known  as  the  slag  or  cinder-forming 

Etriod.  The  action  now  becomes  more  vio- 
Dt,  and  the  flame  more  intensely  Inminons, 
and  large  masses  of  iron  or  cinder  are  often 
ejected  from  the  vessel,  probably  from  the 
energetic  action  of  the  oxide  of  iron  in  the 
dnder  on  the  carbon  of  the  metal.  The  spec- 
troacope  now  shows  bands  of  dark  lines  in 
the  groen,  which  have  been  proved  to  be  pro- 
dnced  by  manganese,  tbongh  tbeir  appearance 
is  dependent  on  the  oxidation  of  tlie  carbon. 
This  violent  stage  of  the  prooeu  passes  grad- 
ually into  the  third  and  more  peaceful  period, 
in  which  the  flame  increases  in  heat  and  bril- 
liaacy  and  aesamea  a  parple  or  violet  tint. 
At  this  high  temperstnre  the  carbon  appears 
to  be  directly  oxidized  by  the  blast  Wlien 
the  carbon  is  sll  rwioved  the  flame  suddenly 
drops,  whioh  is  the  indication  for  tipping  over 
the  oonverter  and  stopping  the  blast.    Coin- 


disappearance  (_    .   . 

Bpectrnm.  The  length  of  the  prooees  np  to 
this  point  may  vary  from  5  to  46  minutes,  ao- 
oording  to  tbe  heat  of  the  metal,  the  amount 
of  silicon  and  manganese,  and  the  smouot  of 
pressnre  of  blast.  A  "  blow  "  usually  lasts  IG 
to  20  minutea,  of  which  the  flrst  or  ^ag-form- 
ing  period  generally  oocopiee  one  half.  Pig 
irons  with  httla  silicon  often  pass  directly 
into  the  second  period.  The  metsl  in  the 
converter  after  complete  decarburiiation  con- 
tains considerable  oxide  of  iron  in  suspension 
or  solution,  and  in  that  condition  is  worthless, 
since  it  breaks  up  under  the  hammer.  There 
ia  added  to  it,  therefore,  metallic  manganese, 
as  before  explained,  which  combines  with  the 
oxygen  and  passee  into  the  cinder.  Splegelei- 
sen  is  generslly  used  for  this  purpose.  At  tbe 
end  of  the  blow  t^a  converter  is  tipped  over, 
snd  the  Bpiegeleisen,  previously  melted,  is  mn 
in.  An  energetic  action  at  once  manifests 
itself  by  the  escape  of  abundant  gas  and  flame. 
About  7  to  10  per  cent  of  the  weight  of  tbe 
charge  ia  used,  acoording  to  the  hardness  of 
steel  desired.  Bpiegeleisen  contains  about  4  to 
6  per  cent,  of  carbon,  and  the  amount  that  can 
be  used  is  therefore  limited,  for  the  carbon,  ta- 


obstaola  to  the  preparation  of  extra  soft  metal 
by  the  Bessemer  process.  Ferro-manganeee, 
a  combination  of  msugsneso  and  iron  with  a 
little  carbon,  containing  GO  per  cent,  more  or 
less  of  manganese,  was  early  used  with  sncccBS 
in  the  process,  but  its  manufacture  was  aban- 
doned owing  to  its  expense.  It  has  recently 
been  revived  and  its  use  resumed  in  the  Bea- 
semer,  hot  more  partioularly  in  the  Uartin 
prooesa,  under  anuogous  conditions,  for  the 
preparation  of  ateel  or  homogeneous  iron 
containing  phosphorus.  The  employment  of 
ferro-manganeae  is  also  becoming  general  for 
making  soft  iron  of  fine  quality  for  constroc- 
tion  of  ships,  bridges,  &c.  'Die  addition  of 
spiegeleisen  or  ferro-manganese  is  not  univer- 
sally practised.  Where  the  pig  iron  contains 
considerabte  manganese,  the  process  msr  be 
interrupted  at  tbe  desired  stage  of  decarburi- 
zation,  and  even  metal  very  low  in  carbon, 
which  is  not  red-short  from  oxide  of  iron, 
may  be  sacoessfully  cast  This  method  is  fol- 
lowed in  Sweden  and  some  parts  of  Germany. 
The  loss  of  weight  in  the  oonverrion  of  pig 
iron  b;  the  Bessemer  process,  including  scrap, 
is  from  10  to  15  per  cent  The  heat  prodneed 
in  the  process,  formerly  supposed  to  be  mainly 
caosed  by  the  oxidation  of  tbe  carbon,  is  now 
known  to  be  mainly  due  to  tbe  oxidation  of 
silicon  and  manganese,  and  also  of  the  iron. 
SilicioQs  pig  Iron  is  Uierefore  generslly  de- 
manded for  tbe  process.  From  1^  to  S  per 
cent  of  silicon  is  the  amount  generally  de- 
aired,  but  pig  irons  with  more  snd  less  are 
often  used.  The  use  of  more  silidous  pigs  Is 
diaadvantageona  owing  to  a  lengthening  of  the 
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process,  and  also  to  the  large  amount  of  rilioon 
ramainiog  in  the  st»eL  When  highly  monga- 
niferouB  pig  is  used,  the  lilioon  maj  sink  be- 
low  1  per  oent,  and  the  reeolting  steel  is  of 
a  mnoh  finer  quality.  Moch  of  the  Swedish 
Bessemer  steel,  celebrated  for  its  pnritj  and 
strength,  is  made  from  pig  iron  of  tiiia  oharao- 
ter, — The  heavy  ingot*  ot  Bessemer  steel  in- 
tended for  rails  are  either  hammered  or  rolled 
(bloomed),  becoming  therebj  condensed  and 
elongated,  and  then  ont  into  lengths  soitable 
for  rolling  into  rails.  Blooming  ia  now  gen- 
erally ooDceded  to  make  the  best  and  most  uni- 
form product.  The  American  blooming  train 
consists  of  three  rolls  80  in.  in  diuneter  and 
C  ft.  in  length,  which  are  adjnatable  in  hoosings 
b;  means  of  steel  screws.  Ingots  12^  in.  square 
are  reduced  by  foor  groove*  and  17  paaaes  to 
6  or  7  in.  square  in  four  minutes.  Special  ap- 
plianoes  for  msoipnlating  these  heavy  masses 
of  metal  bj  machinery  are  attached  to  the  rolls 
and  greatly  facilitate  the  operation,  which  in 
some  cases  is  nearly  automatic  The  rail  trains 
are  ordinarily  three  high  rolls.  (SeelaonHair- 
iiT'^OTiiBB.)  A  Sl-ini£  train  for  rolling  7-inch 
ingots  into  raila  in  18  passes  is  divided  into 
three  lengths.  The  prodnct  of  a  steel  rail  mi||, 
working  on  7-inch  blooms,  is  about  1,000  tons 
of  rails  a  week.  The  oonsolidation  of  steel 
usoally  accomplished  by  hammering  or  rolling 
may  also  he  effected  by  tbe  >q>plication  of  a 
heavy  steady  pressure.  This  latter  method  is 
appUoahle  not  only  to  the  forging  of  masses  of 
steel,  but  also  to  the  compression  of  the  metsl 
whitein  tbemolten  state.  Bessemer  embodied 
this  idea  in  one  of  his  earlier  patents.  Origi- 
nally practised  in  Franoe,  the  compression  of 
liquid  steel  has  attained  its  greatest  develop- 
ment in  England,  where  Sir  Joseph  Whitworth 
ha*  an  extensive  plant  for  this  purpose,  which 
inoludes  foor  hydraulic  presses  capable  of  ex- 
Mting  a  pressure  of  3,000  to  S,000  tons.  The 
pressnreDSDBllyappUedissis  tons  to  the  square 
Inch,  by  which  an  ingot  ii  reduced  one  eighth 
in  length.  To  small  castings  a  pressure  of  20 
tons  to  the  square  inch  ia  sometimes  applied. 
UUd  steels  treated  by  this  process  have  shown 
a  tensile  strength  of  40  tons  to  the  square  inch, 
with  an  elongaUon  of  80  per  cent.  A  tnbe  of 
thla  oompreesed  steel  2S  in.  long  and  7'6S  in. 
In  diameter,  with  a  hore  of  2'CS  in.  (being  that 
of  a  nine-ponnd  field  gun),  sustained  4S  explo- 
sions of  H  lb.  of  powder  with  the  bore  closed 
by  a  screw  ping,  tne  only  escape  for  the  gases 
being  through  the  touch  hole,  -^  in.  in  diame- 
ter. The  expanrion  of  the  bore  increases  at 
ervery  explosion,  hnt  witbont  rapture.  Forg- 
ing steel  by  means  of  hydraulic  pressure  was 
first  introduced  by  Haawell  in  Vienna  iu  1861. 
Heavy  ingots  are  forged  by  this  method  more 
effectually  than  by  hammering,  and  smaller 
Brtiole*  of  irregular  or  intrioato  outline,  up  to 
ISO  lbs.  or  more,  may  be  directly  formed  by 

ireaaore  of  the  white-hot  metal  into  moolda. 

id.  Th«  Birard  Procttt.  The  converaion  of 
pig  iron  into  steel  or  soft  iron  by  means  of 
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oxididng  and  redradng  gases,  in  this  process,  is 
carried  out  on  the  hearth  of  a  reverberatory 
furnace  heat«d  by  gas.  The  pig  iron  is  decar- 
bnriied  by  means  of  air  in  connectdon  with 
hydro-carbon  gases,  which  are  expected  to  re- 
move the  anlphnr  and  phosphorus.  The  reanlt- 
iug  iron  is  reoarbnrized  by  the  reducing  gaaes. 
This  process  baa  not  yet  proved  a  commerdal 
success. — 8.  Stt«l  fr^m  tfroMght  Iron.  Th» 
above  described  proeeasea  under  the  second 
division  of  the  classification,  to  which  many 
others  of  minor  importance  might  be  added,  aU 
use  pig  iron  as  the  principal  material  for  the 
preparation  of  steel;  and  as  it  is  a  substance 
of  complex  and  variable  composition,  tbe  qual- 
ity of  the  steel  derived  from  it  will  depend  <m 
the  composition  of  the  pig  iron  used.  In  none 
of  the  prooesaes  ndng  pig  iron  is  there  a  com- 
plete elimination  of  all  tiie  substances  aswxa- 
ated  with  the  iron;  hence  only  the  purer  ra- 
rietiea  can  be  used  where  a  good  product  ii 
desired.  In  the  third  division  wrought  iron  is 
the  priooipal  material  used,  and  as  this  raKg 
be  made  in  a  state  of  great  purity  even  from 
moderately  pore  pig  irons,  the  steel  made  from 
it  is  as  a  rule  superior  to  that  made  from  pig 
iron.  Wrought  iron  when  imperfectly  worked 
contains  considerable  cinder,  which  holds  the 
greater  part  of  the  phosphorus  originally  in 
the  pig  iron;  and  wnen  st«el  is  made  from 
BQch  wrought  iron  by  fusion,  the  phosphoms 
enters  the  steel.  Za.  Th«  Martin  Froceti. 
The  principle  of  manufacturing  st«el  by  the 
reaction  of  wrought  iron  upon  melted  pig  has 
long  been  known.  Binmann,  Yanaocio,  and 
even  Anicola  (about  1G60)  describe  proceseea 
of  this  kind.  B^acmur  (172S),  Chnlnt,  and 
Olouet  (1778)  published  experiments  in  which 
steel  was  produced  by  the  simnltaneons  fueiou 
of  oast  and  wrought  iron,  or  of  cast  iron  and 
iron  oxide.  Bnt  these  experiments,  and  many 
others  of  subseouent  date,  were  successfnl 
only  so  far  as  tne  manufacture  in  cruciblee 
was  concerned.  It  was  only  in  closed  ves- 
sels, heated  from  without,  that  the  necessary 
high  temperature,  combined  with  eidunon  of 
air,  could  be  maiut^ned.  Vitreous  fiuxei 
were  early  need,  to  protect  the  surface  of  the 
molten  metals;  and  the  idea  of  employing  a 
reverberatory  fnmaoe  la  found  in  the  work 
of  Haaaenfratz  (1812).  Several  Zngliah  and 
French  patenta  of  the  early  part  of  this  cen- 
tury  show  that  metallurgists  were  actively  en- 
gaged with  this  problem.  The  most  impor< 
tant  hiatorically,  though  at  the  time  without 
commercial  results  was  that  of  Heath  nB4S), 
which  indicated  the  fusion  of  material  in  a 
hearth,  the  maintenance  of  an  extremely  high 
temperature,  and  the  employment  of  gase- 
ous fuel  In  a  former  patent  (1889)  Heath 
had  claimed  the  addition  of  carburet  of  man- 
ganese. The  oiidea  of  manganese  had  been 
Srevioualj  nsed  in  metellurgy ;  but  the  intro- 
nction  of  metallic  manganese,  alloyed  with 
carbon,  was  an  important  novelty,  which  pr^- 
aoed  the  employment  by  Uoahet,  Bessemer, 
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and  Martin  of  the  "  triple  oompoond  "  of  iron, 
earbou,  and  maoganeae  (spiegeleiMn),  The 
chief  difflcalty  with  all  uieu  Kttempta  to 
manotaotore  sbatil  b;  fnmon  in  the  reTert)era- 
toTj  was  the  lack  of  effioient  and  eoonomioal 
nmuiB  for  the  naintemiDce  of  the  iiit«nse  tem- 
perature required.  Thia  waa  supplied  by  the 
important  invention  of  Siemens,  the  re^nera- 
tive  gaa  f  nmaoe  (tee  Ftbm^ob),  in  whidi  the 
nw  of  gaa  as  foel  was  perfectly  realized.  The 
effect  of  this  invention  was  great  and  immedi- 
ate in  everj  branch  of  metallurgy  involving 
Tery  high  temperatures,  and  nowhere  more 
signal  than  in  tne  remelting  and  snbsequently 
in  the  direct  msnufaotnre  of  steel  by  fusion. 
Sndre,  Alexandre,  Attwood,  and  Brignea,  Ram- 
bourg  and  co.  ^e  last  at  Hontlugon,  under 
the  adTice  of  0,  W .  Biemena  himself)  attempted 
with  the  aid  of  the  new  system  of  heating  to 
fuse  cast  iron  with  wrooght  iron  or  oxides  of 
iron  for  the  production  of  steel,  and  procured 

K tents  on  tne  strength  of  their  experiments. 
Lt  the  first  practical  saceeaa  was  that  of  Pierre 
and  £mile  Uartin,  whose  method  is  set  forth 
in  their  patento  of  1865  and  1867.  These  me- 
tallnr^sts,  after  a  series  of  experiments  ex- 
tending over  many  years,  arrived  at  a  combi- 
nation of  featnrea,  most  of  them  Beparat«1y 
known  before,  but  constituting  as  a  whole  a 
new  proccM,  by  which  they  were  enabled  to 
manufacture  opan-hearth  steel  of  ail  grades, 
from  ttie  homogeneons  metal  approaching 
wrought  iron  to  the  hardest  Tarietiea,  on  a 
eonmieroial  scale  and  with  profit.  Natnraiiy 
their  olslms  as  inventors,  among  so  many 
eager  competitora,  were  for  a  time  contested ; 
bat  the  report  in  their  favor  of  MM.  Jordan 
and  Bnrat,  made  in  November,  1874,  after  an 
investigation  extending  over  many  months,  for 
the  tribnnal  of  the  Seine,  will  probably  l>e  ac- 
cepted as  oonelusive.  Ilie  Martin  process  is 
now  widely  employed  in  England,  on  the  con- 
tinent of  Europe,  aud  in  the  United  States,  and 
eonstitnt^s  the  only  rival  of  the  Bessemer 
method  for  the  prodnctioii  of  cheap  staeL  It 
consists  essentially  in  the  deoarbnrizatiou  of 
cast  iron  by  fasion  with  wronght  iron,  iron 
sponge,  steel  scrap,  or  iron  oxide,  in  the  hearth 
of  a  reverl)eratory  famace,  heated  with  gas, 
the  flame  of  which  asaiHta  the  reaction,  and  the 
Hibseqaent  recarhnrization  or  deoxidation  of 
the  bath  by  the  addition  at  the  dose  of  the 
process  of  white  iron,  spiegeldsen,  or  ferro- 
maoganeae.  The  period  of  fusion  and  decar- 
burization  lasts  from  fonr  to  eight  hours ;  the 
amonnt  of  spiegeleisen  or  f erro-mangonese  add- 
ed depends  upon  the  condition  of  the  bath, 
Qk  grade  of  steel  desired,  and  the  percentage 
of  manganeae  in  the  alloy  nsed.  The  first  of 
these  elements  is  determined  by  samples  taken 
from  time  to  time  daring  the  process  and 
tested.  The  advantages  claimed  for  the  Mar- 
tin as  compared  with  the  Bessemer  process 
are :  its  less  expensive  plant ;  the  greater  du- 
ration of  the  operation  permitting  by  means 
ot  sampling  more  complete  control  of  the 


quality  of  the  product,  and  also  conducing  to 
greater  nniformity  of  result ;  and,  aa  a  oonse- 
qnence  of  the  foregoing,  the  practicability  of 
employing  materials  which  have  not  hitherto 
been  considered  suitable  for  the  Bessemer  con- 
verter. The  greater  variety  of  materials  avail- 
able for  the  Martin  process  also  renders  the 
direct  conveyance  of  the  molten  pig  from  the 
blast  fomace  to  the  steel  furnace  an  easier 
matt«r  in  this  prooeee  than  in  the  other,  since 
the  initial  qnahty  of  the  pig  is  of  less  hnpor- 
tance.  Yet  this  direct  conveyance  of  the  oast 
iron  has  thus  far  been  m'actised  in  cert^n 
Bessemer  works  alone.  The  Martin  process 
has  b«en  employed  at  Terre  Noire  in  France, 
and  by  Mr,  Blade  at  Trenton,  N.  J.,  for  the 
prodnction  of  phosphoric  steel  mentioned 
above.  The  production  of  Mutin  steel  in  this 
country  has  risen  from  8,000  net  tons  in  1679 
to  7,000  tons  in  1874.  The  nnmber  of  estab- 
lishments using  the  process  in  1674  was  IS, 
and  its  introduction  was  in  progress  in  other 
works.  »h.  Indian  SUtl,  or  WooU.  This  Is 
produced  by  fusion  of  wronght  iron  with  coal 
or  carbon aceoDB  substances  in  crucibles.  Email 
pieces  of  iron  made  in  the  email  native  fur- 
naces are  pnt  into  a  clay  crucible  with  some 
dried  wood  and  leaves,  and  covered  securely 
with  tempered  clay.  The  crucibles  are  then 
heated  until  funon  ia  complete,  when  they  are 
broken  open,  and  a  conical  mass  of  steel  weigh- 
ing 2  or  %i  lbs.  is  obtained.  This  steel  is  gen- 
erally very  highly  carbnrized,  and  requires  to 
be  worked  at  a  low  heat  It  is  mnch  esteemed 
tor  its  purity,  but  the  prodnction  is  small  fn 
amount.  About  the  beginning  of  this  cen- 
tury David  Hnshet  carried  out  an  extenriva 
series  of  experiments  on  the  fusion  of  wrought 
iron  and  charcoal  in  crnctblea,  and  determined 
the  amount  of  charcoal  neoeasary  for  the 
production  of  steel  of  diflerent  degrees  of 
nardnesa.  Bince  then  numberless  patents 
have  been  secnred  for  miitares  for  fusing 
in  omcibles,  comprising  mainly  the  different 
varieties  of  pig  iron,  wronght  iron,  carbon, 
and  oxide  or  other  compound  of  manganese. 
The  crucible  steel  of  the  present  day  is  largely 
made  from  such  roiztnres,  the  quality  of  the 
prodact  depending  on  the  materids  used. 
8o.  Cmnent  Steel.  The  prodnction  of  steel 
by  heating  wrought  iron  in  charcoal  without 
fasion  (cementation)  is  a  very  old  process,  but 
its  origin  is  unknown.  It  was  described  bj 
E6aamnr  in  17SS,  and  has  not  been  material- 
ly changed  since.  Notwithstanding  the  in- 
troduction of  modem  processes,  this  method 
is  still  employed  for  the  manufacture  of  the 
higher  grades  of  steel  for  tools  aud  other  fine 


purposes.  The  iron  is  in  the  form  of  fiat 
Oars  about  i  in.  thick.  These  are  arranged 
in  layers  in  long  boxes  or  cheats  of  fire  brick. 


each  layer  being  covered  with  charcoal  abont 
\  in.  thick.  When  the  box  is  full,  it  ia  covered 
with  day  or  other  impervioua  material,  and 
heated  to  bright  redness  for  seven  to  ten  daya, 
acoording  to  the  degree  of  carbnrization  re- 
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qnir«d.  Triftl  ban  are  inserted  with  their 
endi  protfading,  which  maj  be  withdrawn 
from  time  to  time  and  the  prt^eci  of  the 
oonTersion  iadged  from  the  appearauoe  of  the 
fraotnre.  When  the  desired  end  has  been  at- 
t^ed,  the  firea  are  withdrawn  and  the  boxei 
allowed  to  oool  elowlj  for  several  daja.  The 
bars  after  oonversian  generallj  have  blisters 
on  the  surf aoe,  apparently  formed  by  the  pres- 
snre  of  some  gas  from  within  the  bar;  hence 
the  name  "  blister  steel."  The  bars,  originallT^ 
•oft  and  toogh,  are  found  after  oonrersion  to 
be  hard  and  brittle,  and  the  freshly  fraotored 
■nrf  see  showe  a  steely  appearance.  Analyses 
of  snooessive  layers  of  the  bar  after  oonTersion 
■how  that  the  oarbnrization  prooeeda  gradnatly 
from  the  surface  to  the  interior,  the  iron  near 
the  snrlaoe  being  mnoh  more  highly  oarbnrized 
than  that  at  the  centre.  In  order  to  obtain 
nnifonoity  in  cement  steel,  it  is  therefore  ne- 
oessary  either  to  weld  several  bars  together  by 
repeated  rolling  or  hammering,  or  by  melting 
the  bars  in  eraolblea.  Tlie  former  prooess  is 
adopted  only  for  the  softer  cement  steels,  and 
fnrnishes  shear  steel.  The  ose  of  this  welded 
steel  has  been  generallj  superseded  by  cast 
ateel,  bat  it  la  stil]  employed  for  many  pur- 
poses, particniarly  for  welding  to  iron.  The 
melting  of  steel  is  nsnally  effected  in  covered 
orucihles  capable  of  holding  40  to  80  lbs.  of 
metal.  They  are  made  of  refractory  clay  or 
of  graphite  with  sufficient  day  to  give  it  co- 
herence. These  cmoibles  are  placed  in  fnr- 
naoes  arranged  in  a  straight  line,  with  their 
tops  tfr  openings  on  a  lev^  with  the  working 
floor  of  we  casting  house.  Each  furnace  is  a 
rectangular  chamber  of  fire  brick,  capable  of 
holding  two  crucibles,  and  has  a  separate  fine. 
Siemens's  regenerative  fomace  is  also  largely 
used  for  heating  omciblea  for  steel  melting. 
When  the  steel  is  tboronghly  melted  the  orud- 
ble  is  drawn  out  of  the  fnmaoe,  and  the  molten 
metal  cast  In  the  form  of  rectangnlar  ingots  or 
into  special  moulds.  Where  large  eastings  are 
to  be  made  of  orooible  steel,  the  metal  from 
■everat  crucibles  is  first  poured  into  a  com- 
mon receptacle,  and  thence  into  ttia  moulds. 
Case-hard eoing  of  wroaght  iron  consists  in  a 
superficial  conversion  of  the  iron  into  steel  by 
heating  it  with  animal  charcoal  or  organic 
matters  in  the  same  manner  as  that  employed 
for  cement  steel,  bnt  for  a  shorter  time.  Or 
the  iron  to  be  hardened  may  be  simply  heated 
to  redness  and  covered  with  a  oarbonaoeoas 
■abetanoe  like  prassiate  of  potash  or  cyanide  of 

Eotassinm,  which  will  cause  a  superficial  car- 
nrization.  Oasa-hardeningia  employed  for  ob- 
jects which  should  have  a  hard  and  steely  sur- 
face combined  with  the  tonghneas  of  wrought 
iron.  M.Ma«Mnloth  or  Baron  Steel.  The  oar- 
bnrizatlon  of  wrought  iron  by  means  of  gase- 
ous hydrocarbons  without  fusion  was  proposed 
in  ISM,  and  was  patented  in  England  in  1B2S 
by  Oharles  Mackintosh.  It  has  recently  been 
revived  under  the  name  of  the  Baron  process, 
bnt  haa  not  been  made  practically  sneceaataL 


The  conversion  is  effected  at  a  white  heat,  and 
is  ssid  to  be  complete  in  a  few  hours. — The 
limits  of  this  article  would  not  admit  of  even 
the  emuneradon  of  all  the  steel-making  pro- 
cesses which  modem  inventors  have  sn^^eated 
or  endeavored  to  carry  out.  A  large  namber 
of  these  inventions  deal  with  the  direct  pro- 
duction of  steel  from  the  ore  by  protcssei 
similar  to  those  descrit>ed  under  InoK  Uasv- 
FAOTURE,  and  a  still  larger  number  with  the 
direct  conversion  of  pig  iron  into  steel. — Pbop- 
XBTiEa  AND  Trsatmknt  oi  Stbel.  The  phys- 
ical propertiee  of  steel  vary  according  to  ita 
oompesition,  stmotore,  and  treatment.  Thaa 
the  specific  gravity  of  blister  steel  was  fonnd 
by  Kirkaldy  to  vary  from  7-7080  to  7-7827 ;  of 
paddled  steel,  from  7-3987  to  T-784ff ;  and  of 
cast  steel,  frxim  7-6110  to  7-SE08.  The  effect 
of  the  amount  of  carbon,  and  also  of  harden- 
ing, on  the  specific  gravity,  is  shown  in  the 
following  series  of  Swedish  Beasemer  steels : 
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The  appearance  of  the  freshly  fractured  surface 
of  oast  steel  depends  likewise  on  the  amcunt 
of  carbon  and  on  the  degree  of  hardening. 
The  more  carbon  present,  the  closer  and  more 
highly  crystalline  is  the  groin  of  the  steel,  and 
the  lighter  the  color;  effects  which  are  all 
enhanced  by  hardening.  Steel,  unlike  soft 
iron,  has  the  property  of  retaining  magnetism, 
its  capacity  in  this  r^mri  increiwing  with  the 
amonnt  of  carbon. — Bariening,  Tempering, 
and  Aimtalinff.  Steel  is  hardened  by  snddenly 
cooling  it  from  a  red  heat  throngh  immersion 
in  water,  oil,  or  other  liquid.  The  degree  of 
hardneis  thus  produced  is  proportional  to  the 
amonnt  of  carbon  in  the  steal  and  the  rapidity 
of  its  cooling.  Hardened  steel  heated  to  red- 
ness and  allowed  to  cool  slowly  recovers  its 
original  softness  and  malleability  (annealing); 
bnt  when  hardened  steel  is  heated  to  a  temper- 
ature considerably  below  redness,  and  cooled, 
it  is  only  softened  to  a  degree  inversely  pro- 
portional, generally,  to  the  temperature  of  the 
previous  heating.  This  prooess  is  called  t^n- 
pering.  For  temperatures  considerably  below 
red  heat,  it  is  practically  indifferent  whether 
the  cooling  be  slow  or  rapid.  The  operations 
of  hardening  and  tempering  are  dependent  on 
many  conditions,  such  ss  the  oomporition  of 
the  steel,  the  temperature  to  which  it  is  heated, 
the  temperature,  speoifio  heat,  boiling  point, 
mobility  of  particles,  and  heat-oonduoting  pow- 
er of  the  liqnid  m  which  it  is  cooled,  fto. 
The  following  table  shows  the  temperatnrea 
employed  in  tempering  tor  different  purposes, 
and  the  color  indicative  of  each  temneratnre^ 
which  appears  on  the  surface  of  polished  steel 
as  It  reaches  the  given  degree.    From  ttiese 
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odors,  probably  due  to  saperfloUl  ozidadoD, 
tii«  ezperienoed  workman  jadgea  of  the  tom- 
p«r  woioh  the  sted  will  oBWune: 


Eutni 

lU.. 

s- 

S!" 

uo 

MS 

E 

i 

it>8        BriAtUi 
IM        Fnllbliw. 


Bum  Ukd  nuchal 


TiblskulTH. 

Bv*da,  wueli  aprinfi 


Polished  artialM  may  be  heated  for  tempering 
orer  or  between  iron  plates,  in  a  gas  flame,  in 
molten  lead,  or  in  Tarioni  oUierwajs,  until  tbe 
proper  color  appears.  For  articlea  not  poliabed, 
the  t«mperatare  most  be  otherwise  determined, 
w  br  he»Uii^  in  oil  or  tallow  or  in  allof  b  of 
known  fosibilitj.  Wben  oil  or  melted  tallow 
begins  to  smoke,  its  temperature  oorreBpofids 
wSh  that  indicated  by  straw  color  on  the  pol- 
ished steel ;  darker  and  more  abiuidaat  smoke 
eorreqMmda  with  brown ;  black  and  Btill  more 
■bondant  smoke  rises  at  030°,  tbe  temperatiirB 
of  porple ;  when  the  vapor  takes  fire  from  a 
lighted  taper,  witbont  oontinoing  to  bnm,  tbe 
temperstnTB  is  about  S80° ;  and  finally,  when 
the  oil  bnms  and  risea  in  the  vessel,  the  point 
of  dark  blae  has  been  reaobed.  The  following 
table  shows  the  fusing  point  of  several  alloys 
of  tin  and  lead: 
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8t«els  oontaining  other  sabstanoes  beddea  car- 
bon appear  to  reqniredifFerent  treatment  from 
pore  carbon  steels.  Thns  tungsten  and  titani- 
um steels,  BO  called,  it  heated  bright  red  and 
mddenly  cooled,  are  aaid  to  become  ezoessivfr- 
ly  brittle;  they  most  therefore  bemasipulated 
at  low  temperature.  Too  little  is  known  of 
these  compound  steels  to  permit  inferences  as 
to  their  phyncal  behavior.  The  hardening  of 
large  or  irregular  masses  of  steel  requires  great 
eare.  Unequal  oooling  caases  frac^e.  Gen- 
erally the  more  massive  portions  are  first 
dipped  in  the  liqnid,  and  the  thinner  portions 
last ;  or,  in  case  of  any  great  disparity,  special 
means  are  adopted  to  retard  tbe  cooling  of  the 
■mailer  parts.  The  causes  of  the  phenomena 
attendant  upon  hardening  and  temptering  steel 
were  long  involved  in  mystery,  and  are  not 
ret  all  known  with  certainty.  'Wbat  is  dearly 
known  on  the  subject  may  be  briefly  stated. 
The  degree  of  hardness  assumed  on  cooling  by 
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a  (^ven  steel  is  dependent  on  the  rate  of  cool- 
ing. Oaron  says  the  degree  of  hardening  is 
inversely  proportional  to  the  square  of  the 
time.  The  liquids  which  favor  rapid  cooling 
are  those  having  a  high  spedfio  heat  and  a  low 
boiling  point.  Water  fnlfilB  these  conditions 
in  an  eminent  degree,  while  oil  has  a  much 
lower  speoific  heat  and  a  much  higher  boiling 
point;  consequently  cooling  in  oil  is  a  more 
gradual  proceas  than  in  an  eqnal  volume  of 
water.  Increasing  the  volnme  of  the  liqnid 
and  maintaining  agitation,  so  as  to  diffnse  rap- 
idly the  heat  received  from  the  steel,  of  course 
hastens  cooling.  Tbe  most  rapid  cooling  is 
prodnoed  by  mercnry,  by  reason  of  its  high 
conducting  power.  It  is  sometimes  used  to 
produce  extreme  bardiieBs.  But  obviously  the 
mitial  temperature  of  the  cooling  liquid  is  an 
essential  point ;  so  that  heated  mercury  or 
fusible  alloys  conld  be  nutd  to  effect  slow  cool- 
ing. Ordinary  tempering  is  a  partial  anneal- 
ing; that  is,  excessive  hardneas  having  been 
imparted  to  the  steel,  the  excess  is  removed  to 
tbe  degree  desired.  It  has  been  f  oond  in  most 
cases  Dractically  easier  to  attain  an  accurate 
result  in  this  way  than  by  a  single  process  of 
hardening,  arrested  at  the  desired  point.  But 
recent  experiments  by  Caron  have  shown  that 
it  is  possible,  in  some  cases  at  least,  to  effect 
the  hardening  in  one  operation  by  carefully 
adjusting  the  amount  and  temperature  ot 
tbe  water.  Water  at  181*  F.  was  found  to 
give  results  with  some  objects  equal  to  those 
produced  by  the  most  careful  hsi^ening  and 
tempering.  Oaron  has  further  found  that 
hardening  of  sted  with  0-2  to  0-1  per*  cent, 
of  carbon  in  warm,  or  still  better  in  boiling 
water,  was  accompanied  by  an  increase  of  ita 
tenacity  and  elasticity  without  a  material  im- 
pairment of  ita  hardneu.— The  too|heDing  of 
large  steel  objecta,  sooh  as  cannon,  is  effected 
by  beating  them  to  redness  and  immersing  in 
oil,  where  they  gradually  cool  This  process 
haa  been  recommended  for  steel  rails.  The 
hardening  of  steel  is  probably  due  both  to  a 
chemical  combination  of  the  carbon  Tpresent 
partly  as  graphite  in  soft  steel)  with  tbe  iron, 
and  to  a  state  of  tension  among  tbe  particles, 
conditions  which  are  both  removed  by  anneal- 
ing. The  tension  in  a  bar  of  hardened  steel  is 
shown  by  cutting  it  in  two  longthwise,  when 
esch  piece  assumes  a  curved  form,  concave  on 
the  cnt  side.  Boft  iron  does  not  harden  when 
suddenly  cooled,  but  acquires  increased  rigid- 
ity and  tensiie  strength ;  while  cast  iron,  con- 
taining more  carbon  than  steel,  becomes  under 
the  same  treatment  extremely  hard  (chilled 
iron),  often  harder  than  steel  The  freshly 
fractured  surface  of  hardened  steel  ehows  a 
fine  grain,  often  velvety  in  appearance ;  that 
of  soft  steel  presenfa  facets.  In  the  former, 
anaiyais  shows  no  nncombined  carbon ;  in  the 
latter,  a  small  amount  of  graphite  is  almost 
always  present.  Steel  expands  on  hardening, 
and  loses  specific  gravity.  Eisner  found  one 
sample  to  change  in  gravity  from  7'eS^  to 
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7M79,  and  another  trom  8-0628  to  7'B678, 
Oaron  found  a  deoreaie  from  7'8l7  to  7*748. 
Th«  latter  fonnd  that  hammered  steel  on  bard- 
aning  lost  in  length  and  gained  in  other  di- 
mensiona,  while  rolled  steel  gained  in  length. 
The  e£Feot  of  hardening  on  the  tenaoit]'  of 
ateel  b  diwnaied  onder  Ibon,  and  alio  further 
on  in  this  article.  Steel  over-heated  beoomes 
brittle,  and  is  said  to  be  bnrnt.  Wbether  this 
impaired  oobedon  ii  dne  to  oxide  of  iron,  or, 
as  nas  been  suggested,  to  oarbonio  oxide  (either 
of  wbicfa  might  be  formed  at  high  tempera- 
tnres  with  aooeaa  of  air),  or  to  a  orjstallization 
of  the  partiolea,  is  not  certainly  known.  Uany 
Snxea  have  been  suggested  for  restoring  burnt 
steel.  The;  naoally  oont»n  easily  fnsible  Bab' 
stanoee,  snch  aa  alkaliea,  borax,  &o.,  oombined 
with  oarbonaoeouB  oompoandt,  snch  as  prus' 
siate  of  potash.  Hammering  at  a  high  heat  b 
sud  to  restore  burnt  steel. — The  working  of 
steel  requires  great  skill  and  judgment.  It 
cannot  be  wrought  at  verj  high  temperatures; 
and  the  mora  carbon  it  oontains,  the  lower 
must  be  the  heat  of  working-  The  harder 
steels  are  generally  hammered  at  a  oberry- 
red  heat.  On  the  other  band,  working  at 
too  low  a  temperature  seriously  impurs  the 
tenacity  of  rteel,  aa  b  abundantly  ahown  by 
experience  with  steel  raib.  Welding  steel 
to  steel  or  steel  to  iron  is  difflcnll,  except 
with  the  softest  or  least  oarbnrized  variedea. 
Flaxea  to  fsoilitate  such  welding  ore  largely 
used  with  good  effect;  they  add  nothing  to 
the  intimacy  of  the  weld,  their  action  being 
mechanical  only  (oleauaing,  eiclnsion  of  ur, 
&a),  'as  in  the  case  of  iron  welding.  There 
is  alwaye  danger  of  the  separation  of  iron 
and  steel  at  the  weld,  nnlesi  the  latter  b  very 
■oft  Spocial  devices,  snoh  aa  causing  one  of 
the  metals  so  welded  to  overlap  and  enclose 
the  other,  counteract  thia  tendency  in  part. 
Or  fluid  steel  may  be  oast  direc^y  around 
white-hot  wrought  iron,  the  weld  being  pro- 
moted by  subsequent  rolling  or  hammering. 
Sometimes  the  iron  and  steel  to  be  welded  are 
enclosed  in  a  case  of  thin  wrought  iron  and 
exposed  to  a  welding  heat,  the  enclosore  pre- 
venting on  access  of  air  and  oxidation  of  the 
surfaces  of  the  metaL — Strangth  of  SUel.  The 
cohedve  force  of  steel  is  nsually  considered 
under  the  different  heads  cf  absolute  strength, 
or  the  force  required  to  produce  rapture ;  the 
elastic  Umit,  or  the  least  force  by  which  a  per- 
manent alteration  of  form  b  effected ;  and  the 
eitenaibility,  or  the  amount  of  elongation  un- 
der a  breaking  atress.  The  experimental  data 
are  referred,  for  convenience  of  comparison, 
to  bars  or  rods  of  onesquare  inch  section.  The 
above  named  properdei  are  dependent,  6rst, 
on  the  obemioal  compotdtion  of  the  metal ; 
secondly,  on  its  homogeneity ;  thirdly,  on  its 
molaoubr  structure ;  andfourthly,  on  the  tem- 
perature. (For  comparison  of  the  strength  of 
oaat  iron,  wrought  iron,  and  steel,  see  Ibok.) 
1.  The  effect  of  the  amount  of  carbon  on  the 
properties  of  ateel  b  shown  in  the  following 


tables  compiled  from  Ennt  Stjffe's  work  oa 
the  "Elaalioi^,  Extensibility,  and  Tenuis 
Strength  of  Iron  and  Steel :" 
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The  last  sample  was  homogeneous  iron  prepared 
with  ferro-manganese.  To  interpret  correctly 
resnlta  like  the  above,  it  is  neceHSary  to  elimi- 
nate  all  dbtnrbing  influences  of  oomptosition  and 
treatment.  WhUe  these  figures  do  not  show 
a  uniform  change  of  propertiea  with  gradually 
increasing  amounts  of  carbon,  they  neverth»- 
less  show  decidedly  that  the  effect  of  carbon 
on  iron  is  to  increase  its  absolute  strength 
and  elastic  limit,  and  to  decrease  its  extensi- 
bility. An  increase  of  carbon  beyond  I'S  ^er 
cent,  is  not  accompanied,  as  a  rule,  \tj  an  m- 
creose  in  absclate  strength.  When  reference 
is  bad  to  the  fractured  area,  it  will  be  seen  that 
the  force  required  to  produce  rupture  does  not 
differ  as  widely  in  different  steels  as  when  the 
origina]  area  alone  is  conndered.  The  effect 
of  melting,  or  in  other  words  of  the  homoge- 
neity of  steel,  is  strikingly  shown  by  a  compar- 
ison of  the  two  preceding  tables,  the  former 
referring  to  pud^ed  or  welded  steel,  and  the 
latter  to  Bessemer  or  homogeneous  steel.  The 
effect  of  molecular  structure  on  the  physical 
properties  of  steel  has  been  partially  treated 
under  Inon.  The  table,  vol.  ix.,  p.  874,  ahowa 
that  the  effect  of  hardening  b  to  increase  great- 
ly the  strength  and  elastic  limit  in  steel,  and  to 
decrease  its  extensibility.  The  data  riven  by 
J.  Barba  ("Memoir  on  the  Uses  of  Steel")  show 
that  as  the  proportion  of  carbon  decreases,  the 
effect  of  sudden  cooling  becomes  less  marked, 
but  even  the  softest  iron  b  made  somewhat 
more  rigid  by  thia  treatment  The  effect  of 
hardening  and  tempering  is,  further,  well  shown 
by  the  following  results  of  experiments  on  bars 
of  steel  cut  from  the  same  mass  and  submitted 
to  a  different  treatment,  made  with  referenca 
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to  the  DM  ot  rteel  for  the  constraction  at  tL« 
bridge  over  the  Uueiaappi  at  tit.  Lonie: 
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— The  change  of  molecular  atrnctnre  resolt- 
ing  frooi  working  steel  when  cold  has  latelj 
demanded  attentiTe  consideratioD  from  engi- 
neers, owing  to  the  inoretued  use  of  steel  for 
conatractiou  and  for  the  permanent  wa;a  of 
nilrosda.  All  violent  mechaoica]  treatment 
of  steel  after  it  has  become  cold,  such  as  roll- 
ing, hammering,  panchliig,  notching,  &o.,  is 
fonnd  to  impair  its  strength  serioaslj.  Sand- 
be^  haa  stated  that  the  strength  of  steel  rails 
notched  on  the  flange  was  decreased  from  60 
to  97  per  cent ;  the  former  where  the  notch 
was  semldrcnlar,  the  latter  where  the  notch 
was  eqnare.  It  is  evident  that  this  decrease  of 
strength  is  not  alone  doe  to  the  removal  of  so 
much  material,  hot  that  there  mnst  he  a  local 
tenrion  of  the  particles  which  leads  to  rnptm-e, 
and  sonealing  u  foond  to  remove  this  tension. 
— The  Tariet7  of  opinions  entertained  hj  engi- 
Deera  as  to  the  principal  causes  of  fracture  of 
steel  ruls  is  shown  in  the  following  sommary 
of  anawers  reoentl;  obtained  from  the  admin- 
istraticma  of  24  German  railwaji  in  response 
Ut  the  reqaeat  of  a  commission  appointed  to 
investigate  this  sabject.  The  figures  in  pa- 
reotheaee  Indicate  the  namher  of  administra- 
tions mentioning  the  prefixed  cause.  1.  The 
emplojiuentof  too  brittle  metal  (6).  2.  Ifeno- 
faoture  at  too  high  temperature  (3).  8.  Roll- 
ing at  too  low  temperature  (3).  4.  Cooling 
irregularly  or  too  rapidly  after  rolling  (5).  S. 
straightening  oold,  producing  fissures  which 
enlarge  and  result  in  fractore  (IG) ;  producing 
a  ohuige  of  stractore  (1).  0.  Notching  the 
flange  (14)  (only  two  denied  this  csuEe).  7. 
Manner  of  piercing  the  boles  (B).  8.  Reduc- 
tion of  area  of  section  of  rNls  by  the  holes  (1). 

9.  Bending  the  rails  for  laying  on  curves  (8), 

10.  BoQgh  handling  of  rails,  such  as  throwing 
from  oars  to  the  ground,  giving  rise  to  flssurea 
which  remit  in  (ractore  (B),  It  will  be  noticed 
that  the  majority  of  answers  agree  in  attribu- 
ting the  fracture  of  rsila  to  improper  treat- 
ment of  the  steel  when  cold.  The  came  of  the 
brittleness  end  impaired  strength  in  steel  and 
iron  consequent  npon  pnnching  has  been  in- 
vestigated in  Lonent,  France,  by  J.  Barba, 
who  has  found  that  cold  punching  indaces  a 
looal  hardening  and  tension  of  the  metal,  in  a 
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zone  less  than  0*04  in.  vid&  around  the  hole, 
and  that  when  this  hardened  portion  is  filed  or 
cut  away,  or  softened  and  relaxed  by  anneal- 
ing, the  metal  regains  its  original  strength  and 
eitensibilitj.  He  thinks  the  hardening  due  to 
the  combination  of  oarbon  and  iron,  as  is  also 
supposed  to  be  the  oaie  when  iteel  is  hardened 
by  beating  and  sudden  coohng.  Indeed,  this 
heating  and  cooling  is  what  undonbtedly  occurs 
to  the  immediately  adjacent  metal  in  punching. 
The  diminished  strength  of  punched  plates  is 
caused  by  this  narrow  hardened  portion,  which, 
owing  to  its  decreased  extensibility,  receives 
the  full  effect  of  the  stress,  a  rupture  being 
produced  in  this  portion  end  then  extending 
thronghout  the  whole  mass  of  metal.  The  same 
effect,  in  an  enhanced  decree,  wonld  follow 
blows  or  shocks.  The  following  are  among 
the  results  obtained  by  Barba : 
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The  effect  of  temperature  on  the  strength  of 
steel  has  already  been  considered  under  Iboit. 
Uore  recently  Joule  has  experimented  on  the 
tensile  strength  of  steel  bars,  and  confirms 
the  resolt  of  previous  investigations,  that  the 
tensile  strength  is  not  impaired  bv  redaction 
of  temperatnre.  In  determining  the  effect  of 
blows  at  reduced  temperaturee,  be  Qiperiment- 
ed  on  cast-iron  nails,  and  found  that  as  many 
nails  broke  at  ordinary  as  at  freeing  tempera- 
tures when  exposed  to  a  falling  weight.  These 
results  must  not  be  regarded  as  contradicting 
those  of  Sandberg  on  Iron  ruls,  nor  does  it 
follow  that  the  same  effect  would  have  been 
produced  had  steel  bars  been  used  instead  of 
cast  iron. — Uui  of  St«§l.  The  industrial  ap- 
plications of  steel,  formerly  confined  tnunly 
to  tools,  weapons,  and  springs,  have  been 
widely  extended  since  the  introduction  of  the 
Bessemer  and  Uartin  processes.  Among  the 
principal  modem  uses  of  steel  are  roita,  boil- 
ers, machinery,  bridge  construction,  and  ship 
building.  The  fact  must  not  he  overlooked 
that  the  term  steel  is  now  generally  applied  to 
all  bomogeneons,  malleable  componnds  of  iron, 
and  includes  products  of  all  degrees  of  hard- 


byCoogle 


388  STEEL 

neu  and  rigidity.  The  adoption  ot  ateel  for 
an;  particular  parpoea  moat,  therefore,  be  in- 
telligentl;  b«wa  on  ita  oompoaitton,  stmoture, 
and  treatment. — Production  of  SUtl  in  tl*» 
United  Stata.  The  following  itatSslJCB  are 
compiled  from  the  report  of  the  aecretary  of 
the  American  iron  and  steel  aBSOciatlon,  of 
Janoary,  18TG ; 
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Of  the  Beasemer  production  there  wai  made 
into  raila:  in  18T3,  94,070  tons;  1873,  129,- 
016;  1S74, 144,944.  The  importations  of  Bes- 
aemer  rails  for  three  yeara  were  149,786,  Ififl,- 
671,  and  100,486  tons,  valned  at  $8,207,013, 
$8,081,103,  and  $6,8S8,67a,  gold,  reapectiTely. 
The  average  price  in  currency  at  which  Amer- 
ican ateel  rula  hare  been  sold  at  the  works 
aince  the  eatablishment  of  the  indaetry  is  aa 
follow!  :  1867,  $160;  1868,  $lG8t;  186B, 
$1621;  18T0,$106i;  lS71,$102i;  1872,  $112; 
1878,  $120i;  1874,  $94^;  187B,  $75.  Of  the 
ateel  other  than  Bessemer  prodaced  in  18T4, 
84,128  ton*  was  omcible  ateel,  the  remainder 
paddled,  open  hearth,  and  blister  ateel. 

CTKIiL,  DcpkMpbMlatiM  ef.    See  aupplement. 

STEEIiB,  a  S.  E.  eonnty  of  Minnesota,  drained 
by  the  Lester  river  and  branches  of  Gannon 
river;  area,  482  eq.  m.;  pop.  in  1870,  8,271. 
The  Borfaoe  ia  nndulating,  and  the  soil  fertile. 
There  are  three  or  f  onr  small  lakea  and  sev- 
eral fine  ttreama.  The  chief  prodnotions  in 
1870  were  Ses,214  bushels  of  wheat.  82,040 
of  Indian  com,  230,421  of  oats,  13,709  of 
barley,  S6,026  of  potatoes,  19,928  tons  ot  hay, 
7,172  Ibi.  of  wool,  208,249  of  bnttar,  and  8,700 
of  hops.  There  were  1,971  hones,  8,846  milch 
oowa,  3,701  other  oattle,  2,78C  sheep,  and  2,006 
swine.  The  Ohioago,  Hilwankee,  and  St.  Paul, 
and  the  Chicago  and  Korthweatem  railroads 
pass  through  the  capital,  Owatonna. 

eaaX,  sir  SIAud,  a  British  author,  bom 
in  Dnhlin  in  16T1,  died  at  Llangnnnor,  near 
Oarmarthen,  Wales,  Sept.  1, 1TS9.  He  received 
his  early  education  at  the  Charterhouse,  where 
Lis  intimacy  with  Addison  was  formed.  In 
1691  he  entered  Herton  college,  Orford,  bnt 
left  at  the  expiration  of  three  years  without 
taking  a  degree,  enlisted  aa  a  private  in  the 
horse  guards,  and  reached  the  rank  of  captain 
in  Lncaa's  fiuilecrs,  an  appointment  due  to  hia 
colonel.  Lord  Cutts,  to  whom  he  had  dedicated 
"The  Ohristian  Hero"  (1701),  In  odd  con- 
trast with  this  work  was  his  comedy  of  "  The 
Funeral,  or  Grief  i  la  Mode"  (1702),  wUob 
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waa  followed  by  "  The  Tender  Husband " 
(1703),  and  "The  Lying  Lover"  (1704).  He 
was  appointed  "  gazetteer  "  and  gentleman 
nsher  to  Prince  Gleorge  of  DenmarE  and  da- 
rived  ample  means  from  two  wealthy  mar- 
riages (the  last  in  170T),  bnt  was  always  in  p»- 
ooniary  trouble  through  reckless  expenditure 
and  dissipation,  his  life  being  passed,  ss  he 
says,  in  "sinning  and  repenting."  In  1709  he 
commenced  the  "Tatler,"  for  which  Addison 
furnished  many  of  the  leading  papers,  though 
by  no  means  so  many  as  Steele,  whom  he  now 
assisted  to  the  appointment  of  a  commissioner 
of  the  stamp  onioe.  With  tiie  overthrow  of 
the  whigs  in  1710  he  lost  hia  office  of  gazet* 
teer,  and  with  it  the  meana  of  supplying  the 
items  of  offioisl  news  which  at  first  formed  an 
important  feature  in  the  "Tatler."  This  pa- 
per was  accordingly  succeeded  In  1711  by  the 
''  Spectator,"  written  chiefly  by  Steele  and  Ad- 
dison, anU  Bnbseqaently  by  the  "  Qnardian," 
h^nn  and  ended  in  1718,  and  the  "  Lover,"  the 
"  Reader,"  and  other  periodicals  which  had  bnt 
a  brief  existence.  In  1718  Steele  resigned  hia 
office,  and  was  returned  to  parliament  from 
Stockbridge  in  Hampshire;  hut  tor  writing 
articles  in  the  "  Crisis  "  and  the  "  Englishman," 
adjudged  to  have  been  libels  against  her  majes- 
ty's administration,  he  waa  expelled  by  a  vote 
of  24G  to  1C3.  Hia  pen,  however,  continued  to 
be  actively  employed  in  the  whig  interest,  and 
on  the  acoesalon  of  George  I.  he  received  aev- 
eral  profitable  appointmenta,  was  knighted,  and 
elected  to  parliament  from  Boronghbridge. 
In  1722  he  produced  his  last  and  beet  comedy, 
"The  OonaoionB  Lovera,"  which  proved  com- 
pletely successful,  and  brought  him  in  ample 
receipts;  bnt  ha  was  soon  reduced  to  atrdt* 
again.  A  paralytio  attack  rendered  him  inca- 
pahle  of  further  literary  labor,  and  he  retired 
to  a  amall  estate  near  Oarmarthen  left  him  by 
'his  second  wife,  where  he  died  almost  forgot- 
ten by  his  eontemporaries.  He  first  conceived 
the  characters  ot  Sir  Boger  de  Ooverley,  Will 
Honeycomb,  and  others  of  the  Spectator  clab, 
which  received  their  finishing  touches  from 
the  hand  of  Addiaon.  His  letters  to  his  wife, 
about  400  in  number,  form  one  of  the  moit 
singular  correspondences  ever  published. — 
There  is  an  elaborate  treatise  on  the  character 
and  genius  of  Steele  in  Forater'a  "Historical 
and  Biographical  Essays ;  "  and  Thackeray,  in 
his  "Lectures  on  the  English  Hnmorists,"  has 
treated  the  same  subject  at  length.  See  also 
"  Memoirs  of  the  Life  and  Writiogs  of  Sir  Rich- 
ard Steele,"  with  his  correspondence,  by  H.  R. 
Montgomery  {8  vols,  8vo,  London,  1865). 

gTEEL  EHGBlVlHfi.    See  Enobavino. 

BTBOJL,  Sir  JiAn,    See  aupplement; 

CTKHiTAgD.    See  Balanob. 

SISEif  In,  a  Dutch  painter,  bom  in  Leyden 
inlSSB,  dledinDe1ftinlS89.  He  Btudied  un- 
der Brouwer  and  Van  Goyen,  whose  daughter 
he  married.  According  to  Kogler,  he  brought 
into  full  play  all  the  elements  of  genuine 
low  oomedj.    In  the  museum  at  the  Hagne 
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fa  hb  well  knoim  "  RepreBciit&tion  of  Hnman 
Life,"  He  pointed  in  all  about  800  jpictores. 
— 8e«  J.  SUen,  &tudt  tur  Vart  «n  SolUmde, 
bj  Van  WMtrheeDen  (the  Bagne,  18GG). 

SIQXINO  iPPAKAlts,  the  appliances  b; 
which  Teasels  are  gnided  throii^  the  water. 
The  earliest  method  waa  b;  a  long  oar  passed 
out  of  the  stem.  An  oar  is  a  very  efficient 
meana  of  steering  boats,  and  ts  still  employed 
on  whale  boats,  rafts,  Sta.  The  rudder  gov- 
erns a  ihip's  motion  bj  beiag  tamed  so  that 
ita  plane  b  in  a  position  oblique  to  the  plane 
of  the  masts  and  keel,  and  the  reaction  of 
the  water  against  it  caoses  the  ship  to  tnra. 
The  bead  of  the  radder,  projecting  above  the 
deck,  is  fnmiihed  with  a  norizontal  handle  or 
lever  called  the  tiller,  by  which  the  mdder  is 
tomed.  The  term  helm  is  often  applied  to 
this,  as  also  to  the  mdder  and  tiller  together. 
To  keep  the  rodder  in  the  desired  position 
againat  the  force  of  the  waves,  on  small  ves- 
woa  a  rope  is  made  fast  on  the  weather  aide 
by  one  end,  while  the  other  ia  held  with  a  turn 
aronnd  the  tiller.  A  block  and  tackle  are  re- 
qnired  for  larger  vessels,  replaced  upon  atill 
larger  ones  bj  "  the  wheel."  This  b  a  wheel 
and  axle  set  upon  the  tiller,  the  rope  of  which, 
making  several  tnms  round  the  axle,  is  carried 
toward  each  side  of  the  ship,  so  that  the  tarn- 
inK  of  the  axle  draws  the  tiller  toward  that 
side  the  rope  of  which  is  being  wotind  up. 
The  handles  for  working  the  wheel  appear  as 
apokes  extending  bejoud  the  periphery.  On 
nver  steamers,  to  enable  the  steersman  (in  this 
case  called  a  pilot)  to  guide  the  veaael  from  his 
own  observation,  the  wbeel  ia  placed  within  a 
stTQctnre  called  the  pilot  honse  on  the  opper 
deck  at  the  forward  end,  and  connected  with 
the  mdder.  For  this  purpose  ropes  were  for- 
merly used,  bnt  serions  oiaaaters  having  oc- 
cnrred  from  their  beios  baraed  in  case  of  fire, 
it  is  now  a  law  in  the  United  States  that  chains 
or  iron  rods  shall  be  nsed.  By  the  nse  of  two 
lorew  propellers,  one  each  side  the  mdder,  it 
was  foond  by  Ur.  Edwin  A.  Stevens  of  Hobo- 
ken,  N.  J.,  that  when  those  are  worked  in  op- 
eosite  directions  the  vessel  may  be  tnmed  on 
»  centre  as  a  pivot ;  he  adopt^  this  plan  for 
the  "  Stevens  battery." 

SmTESS,  Gewge,  an  English  editor,  bom  at 
Stepney,  May  10, 1786,  died  at  Hampstead,  Jan. 
22, 1300.  He  was  edocated  at  Eton  and  Cam- 
bridge. His  first  publication,  a  reprint  of 
"Twenty  of  the  Plays  of  Shakespeare,  being 
the  whole  Kumber  printed  in  Qnarto  during 
hii Lifetime"  (4  vols.  8vo,  1786),  contained  in 
foot  notes  a  variety  of  readings  from  other 
qnarto  editions.  The  reputation  which  he 
toereby  acquired  led  to  bis  association  with 
Johnson  in  the  preparation  of  the  edition  of 
Shakespeare  pnhliahed  in  1778  with  their  joint 
names.  Their  second  edition  appeared  in  1778, 
and  in  1780  Malone,  who  ban  aasiated  John- 
son and  Steevens,  pnblisbed  a  supplement  con- 
tainitig  the  donbtinl  plays  and  the  poems. 
Steevens,  assodated  with  Isaao  Seed,  in  the 
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next  twelve  years  prepared  two  new  editions 
(10  voIh.  8vo,  1796,  and  16  vols.,  1708),  in  which, 
"  instead  of  a  timid  and  servile  odberence  to 
ancient  eopiea,"  he  nndertook  the  "  eipnlsion 
of  useless  and  Bnpemamerery  syllables,  and  an 
ocoBsional  supply  of  snch  as  might  f  ortnitonalj 
have  been  omitted."  The  text  o(  these  edi- 
tions remained  the  standard  for  nearly  SO  yeara. 

STEFFENS.  Httnritt,  a  German  aothor,  bom  in 
Stavanger,  Norway,  May  2,  1778,  died  in  Ber- 
lin, Feb.  18,  1845.  lie  atndied  theology  and 
the  natnral  sciences  at  Oopenhagen,  and  after- 
ward at  Jena  became  a  disciple  of  Schelling. 
After  returning  to  Copenhagen  he  engaged, 
under  the  anspices  of  Wemer  at  Freiberg,  in 
geological  labors.  He  waa  professor  at  Balle 
from  1804  to  1807,  and  agdn  from  180B  to 
1811,  and  sabseqnently  at  Brealan  (except  du- 
ring bis  service  in  the  arm;  in  IS14-'1S)  till 
1881,  when  he  was  transferrod  to  Berlin.  He 
was  asBooiated  with  the  principal  philosophera 
and  poets  of  his  day,  and  also  with  Bchleier- 
macher,  and  became  known  in  theology  fint 
as  a  dissenter  from  and  finally  as  an  adherent 
of  the  atrict  doctrines  of  the  old  Lutherans. 
He  excelled  as  a  poetical  and  miscellaneons 
writer,  but  his  reputation  rests  on  his  philo- 
sophical labors,  in  which,  according  to  Miehe- 
let,  "  he  moat  manifestly  set  forth  the  totality 
of  the  school  of  Schelling."  His  works  include 
JtasenMionvojiScTielliTig't  TUtturphihiopkitehtn 
Sekriftm  (Jena,  ISOO);  OrundtOge  der  philo- 
lovhUehen  Jfatvraiuenteh(^ft  (Berlin,  1606); 
SaTidhiehder  On/i:to^DiM(8  vols.,  Halle,  ISll 
-'19);  CarU!atvrend4tjlIeilig>ten{iYo\B.,  Leip- 
sio,  181 9-'21}  1  Aatkropologit  (3  vols.,  Breslan, 
1822);  Yon  der /aUehtn  Thtologie  vnd  dem 
teahren  Qlaaben  (1824;  new  ed.,  1881);  Wit 
ith  wiedn-  Luthtraner  viurdt  wid  wa*  mi'r  da* 
Lutha-thiim  itt  (1831);  NottlUn  (IS  vols., 
18B7-'B);  and  Wat  ieh  erUbU  (10  vols.,  1840- 
'46 ;  2d  ed.,  1844-'B ;  abridged  English  trans- 
lation by  W.  L.  Qage,  "The  Story  of  my 
Career  as  Student  at  Freiberg  and  Jena,"  Bos- 
ton, 1863;  republished  under  the  title  "Ger- 
manTTDiversity  Life,"  Philadelphia,  1874). 

BIEDf,  Karl,  baron.    See  Altenstbin. 

Bim,  BctartA  MeUA  Karl,  baron,  B  Ger- 
man statesman,  born  at  Nassau,  Oct  S6,  17C7, 
died  at  FrQoht,  near  Nassau,  June  20,  1881. 
He  Btndied  at  QOttingen,  snd  rose  to  distinc< 
tion  in  the  department  of  mines  In  Veetpbalia. 
In  1604  he  was  chief  of  an  economico- com- 
mercial department  in  the  Pmssian  ministry 
of  the  interior,  and  abolished  reatrictious  on 
trade  and  introduoed  other  reforms.  Foresee- 
ing the  calamities  of  Prussia,  be  urged  in  vtun 
the  union  of  all  the  German  states.  This 
mode  him  uncongenial  to  Frederick  William 
in.,  who  removed  him  in  January,  1807. 
But  he  waa  soon  reinstated,  and  in  July  placed 
at  the  bead  of  the  ministry.  He  reorgauiced 
the  whole  civil  service,  aboliahed  feudal  usages, 
adopted  a  new  scheme  of  militia,  and  opened 
the  way  tor  the  Zollverein  and  the  present 
unity  of  Germany.    Napoleon,  after  favoring 
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BtdD'a  aoOMsioti,  became  in  1808  embittered 
■gainst  hitn  on  aceonnt  of  an  iotercepted  let- 
t^  in  which  the  Prawian  minister  eipreased 
a  hope  for  hia  speedy  downfall.  Stein  waa 
obliged  to  leave  the  cabinet  in  November,  and 
Napoleon  outlawed  him  in  December,  and  oon- 
fiscated  hia  property.  He  aonght  refnge  in 
AnBtria,  and  in  Mar,  1812,  with  the  emperor 
Alexander  in  Enuio.  At  the  and  of  1818, 
after  the  captnre  of  Dresden  b?  the  allies,  he 
waa^laoed  at  the  head  of  the  council  for  the 
adminiitration  of  the  reconqnerod  Oerman  ter- 
ritoriei,  and  exerted  much  inflaesce  on  the 
memorable  events  of  1814-'1S.  In  1819  he 
formed  a  aodotj  for  investigating  early  Ger- 
man hiatory,  and  he  promoted  the  publication 
of  the  oelebrated  Monumtnta  Qermania  Bit- 
toriea.  In  1827  he  became  a  member  of  the 
Pmaiian  oonnoil  of  itat«. — Fertz  haa  edited 
Dtnki^T^en  de*  Freiherm  nom  Steia  (Ber- 
lin, 18SS),  and  published  Ba*  Leben  det  Minit- 
tw»  Frtikerm  torn  SUin  (fi  vols.,  1849-'65; 
abridged  ed.,  Aiu  Stdn'g  Leben,  2  vols.,  1806). 
See  idao  Stem,  Stein  und  Mi'n  ZHtalttr  (Leip- 
aio,  18BB);  Vonedey,  Heinrieh  FrUdrich  Karl 
com  8Uin  (Iserlohn,  18S8) ;  and  Arndt,  lieint 
WimderungenuBid  WandlvnffaimitdemEeichi- 
frriham  Dom  SUin  (Berlin,  1856;  Sd  ed., 
1870).  Monoments  were  erected  to  him  at 
Naaeanin  187%  and  in  Berlin  in  1676. 

man  baroneaa,  bom  in  Weimar,  Dec  95,  1742, 
died  there,  Jan.  6,  1827.  Bha  was  a  danghter 
of  a  marshal  of  the  grand  duoal  oonrt,  and  in 
1784  married  the  baron  Friedrich  von  Stain 
to  whom  she  bora  seven  children,  and  who  died 
In  17B3.  She  became  intimate  with  Goethe 
eoon  after  his  first  arrival  at  Weimar  in  1T70. 
In  1788,  shortly  after  his  retnm  from  Italy 
and  the  beginning  of  hia  liaison  with  hia  fu- 
tnre  wife  Ohristiane  Volpius,  G-oethe  broke  o9 
his  relatiooa  with  Fran  von  Btein,  though  she 
continued  to  exerotse  mnch  inflnence  npon  his 
mind.  Her  tragedy  J}idOf  edited  by  H.  DUnt- 
zer  (Leipaio,  186T),  refers  to  GoeUie  and  his 
Weimar  contemporariea.  A.  Sohott  haa  edited 
Goethe's  letters  to  her,  excepting  those  from 
Italy  (8  vols.,  Weimar,  1848-'61),  and  those 
addressed  by  him  and  kls  mother  to  Fran 
von  Stein's  son  appeared  in  1840.  Her  oor- 
respondenoe  with  Schiller's  wife  is  contained 
In  Oharlatta  von  SuhilUr  und  ihre  Freunde  (2 
vola.,  Stuttgart,  1865).  Bee  also  CharlotU  «on 
Stain,  by  H.  Dantzer  (2  vols.,  18741. 

SIEUT)  Lsmi,  a  German  political  econo- 
mist, bom  in  E<^emf&rdo,  Solueswig,  Nov.  IS, 
1815.  He  became  professor  at  Kiel  in  1846, 
was  prominent  in  the  movement  for  the  inde- 
pendence of  the  duohiea,  represented  the  pro- 
visional government  of  Schleswig-Holstein  at 
Paris  in  1848,  and  was  removed  from  his  pro- 
fessorship in  18S2.  In  1855  he  became  pro- 
fessor of  political  sciences  at  Vienna.  His 
works  inolnde  PraniSiieha  Staatt-  vnd  Stektt- 
ffetchiohU  (3  vole.,  Basel,  184&~'8) ;  QeiehiehU 
ier    s^eidien    Bmtgajtg   in   FranhrtUh    ton 
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1789  Iti*  ai\f  wu«M  Tage  (new  ed.,  8  vols., 
Leipeic,  1819-'5I) ;  Sy»t»m  d«r  Staattwiuen- 
lehaften  (2  vols.,  Stnttgart,  18e2-'6) ;  Lehriuch 
d»r  F^namrnnem^K^ft  (Leipuc,  18S0;  2d  ed., 
1871);  Die  VtrwattungtldiTB  (4  vols.,  Stutt- 
gart, lB6a-'8);  DvsLehT»tomHttr»tten{\%-!i)\ 
and  QtffeiUBort  und  ZuhitJifl  der  MeehU-  und 
StaatMiiimxtehaft  DmiUeUandt  (1875). 

gnawOCE.    See  Ibbz. 

StEUILE,  Jehau  Eteaid,  a  German  punter, 
bom  in  Vienna  in  1810.  He  studied  in  Munich, 
worked  in  Rome  under  Overbeck's  diraction, 
and  painted  in  fresco  "The  Bermon  on  the 
Mount "  in  the  chapel  of  Bheineck,  the  "  Ohorna 
of  Angela  "  in  the  Colovna  cathedral  (1848), 
and  the  "  Judgment  of  Solomon  "  in  the  Bdmer 
at  Frankfort  (1844).  In  1860  he  was  appoint- 
ed profeaaor  at  the  Stfidel  institute.  His  sob- 
sequent  works  include  "Christ  as  the  Good 
Shepherd  "  and  "  The  Lost  Son," 

vrtiUTlUL,  BeiHan,  a  Oerman  philologist, 
bom  of  Jewish  parents  at  GrObzig,  Anhalt, 
May  16,  1828.  Ha  stadied  in  Berlin,  and  be- 
came a  lectnrer  there  on  language  and  my- 
thology. In  1S62  he  went  to  Paris  to  study 
Chinese,  and  in  186S  returned  to  Berlin  as 
professor  extraordinary.  Besides  editing  with 
Lazams  the  Ztit*ehr\ft  fwr  Volk«rptycho[ci>is 
VTid  3praehKi$ienteAq/t  (Berlin,  1859  et  »ey,), 
he  has  published  IH«  Ola*t\fieation  der  Spra- 
ehen,  (Berlin,  1860) ;  Der  Vrmnmg  der  Spraekt 
(1851) ;  Die  EntaUlelung  der  Sehrift  (1862) ; 
Dot  gegerueitige  Verlialtniu  der  Grammatik, 
Logih  mid  Ptychologie  (18G5) ;  QeechichU  der 
i^aehwitieTuehqfl  hH  den  Grieohen  (1868) ; 
Die  Maade-Ntgertpraehtn  (1S67) ;  and  Abriu 
der  ^raehviiiteniehaft  (1871  et  *e^.). 

miLIO  (Daud.),  a  genus  of  iguanisn  liz- 
ards, characterized  by  a  triangnlar,  flattened 
head,  covered  with  numerous  small  spiuoas 
platM ;  body  depressed,  the  scales  having  in- 
termixed some  larger  and  rongher  plates;  a 
longitudinal  fold  on  each  side  between  the  legs: 
no  femora]  pores,  and  no  dorsal  or  candal 
crest ;  anal  pores  distinct ;  tul  with  large  keeled 
and  spiny  scales  arranged  in  whorls;  inci- 
sors four  above,  canines  two  above  and  none 
below,  and  cheek  teeth  triangnlar;  no  teeth  on 
palate ;  tongue  thick  and  de^y.  The  common 
stellio  (S.  wlgarii,  Dand.),  the  lacerta  ttellia 
of  Linnsos,  the  hardwi  at  the  Arabs,  is  about 
a  foot  long,  of  which  the  tail  is  not  quite  one 
half;  the  color  is  olive,  shaded  and  spotted 
with  black  above  and  olive  yellow  below.  It 
Is  common  In  the  Levant,  and  especially  in 
Egypt,  where  its  excrements  were  formerly 
collected  and  used  in  making  cosmetics ;  it  is 
very  active,  feeding  on  insects,  and  living  ia 
ruins,  clefts  of  rocks,  and  holes  in  the  ground. 
The  »tellia  of  the  sncients  was  a  species  of 
gecko,  and  probably  the  ptyodaetyliu  EatteU 
gvittii  (Dam.  end  Bibr.).    (See  Gkoko.) 

SIEHDHIL.    See  Bbtxe. 

BTEiro^  Skalu,  a  Danish  anatomist,  bnm  in 
Copenhagen  in  1698,  died  in  1686.  He  studied 
medicine  at  Copenhagen  and  afterward  at  Ley- 
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den,  where  ha  gradaated  in  16S4.  Vei7  earlj 
in  his  professioiul  life  he  diaoorered  the  ells' 
tenoe,  course,  and  office  of  the  excretory  duct 
of  the  parotid  ^and,  atnoe  known  as  "  Bteno's 
dact."  Ue  aoqnired  repatation  b;  his  anatom- 
ioal  writings,  became  phjsiciui  to  the  grand 
dnke  of  Tuaoanj,  &nd  afterward  profeseor  of 
anatomy  at  GopeohaKen.  Retnming  to  Flor- 
flsoe,  he  became  a  Oatnolie  in  lfl69  and  a  priest 
in  1ST7,  and  was  for  the  rest  of  Ma  life  a  mia- 
aionarj  with  the  title  of  apostoUo  vicar  of  the 
•ee  of  Rome  for  all  the  north. 

SIHUWSIPHT,  a  method  of  abbreviating  or- 
dinary writing  by  the  use  of  signs,  now  al- 
most noiverMdly  saperaeded  by  phonography 
or  phonetic  ahorthand.    (See  I^OMoaKAPHY.) 

SmnOR,  a  Grecian  herald  in  the  Trojan 
war,  from  whose  name  is  derived  the  word 
Btentorian.  Homer  describee  him  as  "great- 
hearted, braMn-voioed  Btentor,  who  shonted 
aa  lond  as  fifty  other  men." 

STGPHES  (Gr.  orJAivof,  a  crown),  Sltat,  tibe 
first  martyr  of  the  Ohristian  ohnrch.  He  was 
a  Hetleniat  by  birth,  and  one  of  the  seven 
deacone  in  the  Christian  congregation  of  Je- 
nualem,  who,  upon  the  complaint  of  the  Hel- 
lenists tiist  their  widows  were  neglected,  had 
been  chosen  by  order  of  the  apostles  to  snper- 
inl«nd  evarythiug  connected  with  the  relief  of 
the  poor.  The  Jews  charged  him  with  speak- 
ing against  the  law  and  the  temple,  against 
Hoses,  and  against  God,  and  by  order  of  the 
sanhedrim  he  was  stoned.  (Acta  vl.  and  rii.) 
His  death  is  believed  to  have  happened  in  tlie 

Ciar  8Q  or  S7.    His  feast  has  been  celebrated 
the  eoBtem  and  western  ohnrohee  on  Bee. 
26  unce  the  4th  oentory. 

VTQPWn,  the  noma  of  ten  popes,  of  whom 
the  following  are  most  importanL  I.  Stepkca 
1^  SatM,  bom  in  Kome  about  200,  died  there  in 
867  (according  to  some  anthoritiea  in  2S0). 
He  was  elected  in  &5S  (or  267).  His  pontifi- 
cate is  remarkable  tor  hia  havins  deposed,  at 
the  Instance  of  St.  Oyprian,  the  Novatian  Har- 
cisnos,  bishop  of  Arlea,  for  having  reversed 
the  sentence  of  a  Sponi^  synod  deposing  two 
bishops  accnsed  of  apostasy ;  and  for  a  mem- 
orable controversy  with  St.  Cyprian  rela- 
ting to  the  necessity  of  rebaptizing  aonTert«d 
heretics.  Only  fragments  of  Stephen's  epis- 
tles are  extant.  He  was  pnt  to  death  during 
the  persecntion  of  Valerian.  IL  BK^im  ID. 
(called  by  French  historians  Stephen  II.),  bom 
in  Rome  abont  C90,  died  there  in  April,  7GT. 
Ee  was  edacated  in  the  school  of  St.  John 
Lateran,  and  was  a  canon  regular  of  that  ba- 
silica when  he  was  chosen  pope,  in  March, 
762,  as  snocessor  of  Stephen  II.,  who  died 
three  days  after  hia  election,  withoot  having 
reodved  episcopal  consecration.  Stephen  III., 
immediately  after  his  accession,  opposed  As- 
tolphns.  king  of  the  Lombards,  who  had  pos- 
ieased  himself  of  Ravenna  and  its  dependent 

Cvinoes,  and    demanded  the   surrender  of 
ne  and  its  territory.    Having  for  a  year 
vainly  songht  the  armed  btervenllon  of  the 
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Greek  emperor  Constanluie  V.,  the  pope  went 
to  Pavia  m  October,  768,  to  concsiliate  Astol- 
phus,  and  thence  to  Pontyon  in  Champagne, 

in  Jannary,  764,  where  he  implored  the  pro- 
tection of  Pepin,  king  of  the  Franks.  Daring 
Eastertide  an  assembly  was  held  at  Qnercy- 
Bor-Oise,  at  which  Pepin  and  his  nobles  pledged 
themselves  to  defend  the  pope,  and  the  latter 
gave  a  series  of  decisions  relating  to  matrimo- 
ny and  chnrch  government.  In  July  be  oon- 
seorated  the  abbey  church  of  St  Denis  near 
Paris,  and  anointed  and  crowned  Pepin  and 
liis  sons  Oarloman  and  Charles  (anerword 
Charlemagne),  and  returned  to  Italy  with 
Pepin  and  a  powerful  army.  Astolphua  waa 
forced  to  give  np  the  exarchate  of  Ravenna; 
bat  after  tbe  departure  of  Pepin  in  December 
he  reoccnpied  these  territories  and  besieged 
Stephen  in  Rome.  Pepin  recrossed  tiie  iQps 
early  in  T5S,  defeated  Astolpbus,  and  com- 
pelled him  by  treaty  to  make  over  tlie  exar- 
chate to  the  pope.  This  treaty,  which  was 
ugned  by  Pepin,  his  sons,  and  the  chief  Fronk- 
iu  barons  and  prelates,  assigned  the  recon- 
quered provinces  as  a  gift  "  to  the  blessed  Pe- 
ter, the  holy  church  of  God,  and  tbe  Roman 
republic,"  and  inaognrsted  the  tamporalitdes  of 
the  Roman  see.  In  76S  Desiderins,  the  suo- 
oesBor  of  Astolpbas,  ratified  this  treaty  as  a 
condition  to  his  being  recognized  by  Stephen 
and  Pepin.  The  literary  remains  of  Stephen 
III.  consist  of  important  letters  contained  in 
the  Codea  Carolinvt,  and  of  bis  Ee*p<m»a  ad 
OalUt,  in  Labbe's  Concilia.  IIL  BtqAcB  X. 
(Frederick  of  Lorraine),  born  abont  1000,  died 
in  Florence  in  106B.  He  was  brother  to 
Godfrey  of  Lorraine,  dnke  of  Tuscany.  Pope 
Leo  IS.  mode  him  a  oardinal,  and  in  1064  sent 
him  as  legate  to  Constantinople.  On  hii  re- 
turn in  1G66,  his  life  being  threatened  by  the 
emperor  Henry  III,,  he  fled  to  Monte  Casino, 
anil  became  a  Benedictine  monk  in  that  mon- 
astery, and  in  May,  1067,  its  abbot.  He  was 
mode  cardinal  priest  by  Pope  Victor  11.,  in 
whose  place  he  was  elected  m  Angnst,  1057, 
by  the  inflnenoe  of  Cardinal  Hildebrand  (after- 
ward Pope  Gregory  VII.).  He  held  several 
councils  m  Rome  for  tbe  enforcement  of  sa- 
cerdotal celibacy,  and  degraded  all  incontinent 
clerics  who  had  violated  the  statates  of  Pope 
Leo  IX.  Ee  visited  Monte  Oasino,  cansed  an 
abbot  to  be  elected  in  bis  own  place,  compelled 
the  monks  to  reform  all  abuses  incomu^ible 
with  their  vow  of  poverty,  and  created  Pietro 
Damiani  cardinal.  He  issued  the  most  rigor- 
ous decrees  against  simony,  bnt  maintained 
the  exemption  of  clergymen  from  trial  by  lay 
Judges,  and  from  being  taxed  without  the  au- 
thoriiation  of  the  holy  see. 

SCEPHHT)  king  of  England,  the  fourtli  and 
last  of  the  Anglo-Norman  line,  born  abont 
-100  died  Oct.  26,  1164.  His  father  was 
Jtephen,  count  of  Blois,  and  his  mother  was 
Adela  or  Adelids,  the  fourth  or  fifth  daughter 
of  William  the  Conqneror;  and  Stephen  was 
tlieir  third  son  and  sizth  child.    Be  early  be- 
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oame  a  favorite  of  Henry  I.,  his  maternal  nu- 
de, who  koightod  him  in  hii  joath,  and  gave 
him  the  earldom  of  Mortagne  in  Normandy 
and  Kvergl  valuable  estates  in  England.  Heu- 
rv  prooared  his  marriage  to  Uatilda,  heiress  to 
Ue  oonnt  of  Boulogne,  as  earlj  as  1114,  hj 
whioh  Stephen  became  poMessed  of  that  title 
and  propertj.  When,  in  IISO,  William,  the 
heir  of  Henry  I.,  and  so  many  other  membera 
of  the  king's  family  and  boosohold,  were  lost 
by  the  foandering  of  the  White  ship,  Stephen 
had  been  saved  from  the  same  fate  by  leaving 
the  veuel  on  finding  that  she  was  too  crowded 
for  ufety.  Stephen  with  other  nobles  took 
the  oath  to  support  Henry's  danghter  the  em- 
preas  Uatilda  aa  queen  of  England  and  duchess 
of  Kormandy,  should  her  father  die  withont 
issae  male;  but  her  sabsequent  marriage  with 
Geoffrey  Plantaganet,  count  of  Anjon,  in  vio' 
Istion  of  the  king's  assurance,  waa  thought  to 
have  cancelled  the  obligation.  Theobald,  connt 
of  Blois,  Stephen's  eldest  brother,  was  regard- 
ed by  many  Normans  as  the  proper  person 
to  aaMded  Henry;  but  while  they  were  delib- 
erating, Stephen  hastened  to  England,  and  was 
orowned  in  Deoember,  1135.  He  oonfirmed  to 
the  English  the  immunities  end  laws  of  Hen- 
ry L,  and  also  the  laws  and  onetoms  of  Ed- 
ward the  Oonfessor.  He  aeonrad  peaoe  with 
Scotland  by  making  cessions  to  Kmg  David, 
from  whom  he  obtained  acknowledgment  and 
homage.  At  a  meeting  of  barons  and  prelates 
Bt  Oztord,  he  prodaoed  a  letter  from  the  pope 
approving  hia  election  to  the  throne.  A  char- 
ter was  framed,  by  which  the  old  privileges  of 
all  closaes  were  oonfirmed,  and  oertun  abuses 
of  the  preoeding  reign  were  removed.  The 
reign  of  Stephen  woa  a  period  of  constant  war 
and  tumulL  He  was  involved  in  contests  with 
the  Welsh,  who  inflicted  defeat  and  loss  on  the 
English.  In  the  war  that  was  renewed  with 
Scotland  in  1138,  the  English  gained  the  great 
battle  of  the  standard,  Aug.  22.  Revolts  broke 
out,  at  different  times,  in  various  parts  of  the 
oonntry.  The  cause  of  the  empress  Matilda 
was  early  taken  up  by  a  party  in  England, 
headed  by  her  natoral  brother  Kobert,  earl  of 
Gloucester;  and  on  Sept.  30,  1189,  Matilda 
landed  in  England,  Stephen  was  defeated 
and  made  prisoner,  Feb.  S,  1141,  at  the  battle 
of  Lincoln.  The  greater  portion  of  the  conn- 
try  submitted  to  the  victors ;  bat  Matilda's 
arrogance  was  so  offensive  that  a  reaction 
speedily  took  place.  Her  brother  waa  defeat- 
ed and  captured  in  September,  1141,  and  was 
exchanged  for  Stephen.  At  the  battle  of  WU- 
ton,  July  1,  1143,  Olonceater  was  victorioni, 
and  the  king  preserved  his  freedom  only  by 
flight.  The  war  raged  for  years,  and  the  con- 
dition of  England  was  made  most  deplorable. 
In  1168  Henry,  son  of  Matilda,  arrived  in 
England  at  the  head  of  a  considerable  force, 
and  defeated  Stephen  at  Malmesbnry;  but 
leading  men  on  both  sides  now  interposed  to 
bring  about  a  peace,  which  was  facilitated  by 
the  andden  death  of  the  king's  eldest  son,  Ens- 
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taoe.    By  the  traaty  of  Winchester,  Not.  T, 

11G3,  it  was  settled  that  Stephen  should  re- 
main king  of  England  for  life,  and  that  he 
ahonid  be  sooceeded  by  Henry ;  and  that  Ste- 
phen's son  William  should  retain  all  hia  pos- 
aeaaiona  aaqnired  by  marriage  or  otherwise, 
and  all  those  whioh  his  falser  had  held  ia 
Normandy,  England,  and  elsewhere,  before  he 
became  king.  Stephen  did  not  survive  the 
making  of  this  treaty  quite  one  year.  His 
reini  waa  the  moat  miserable  time  ever  known 
in  England.  The  country  waa  covered  with 
castles,  many  hundreds  of  whioh  were  erected 
at  this  period;  and  it  was  devastated  by  tfatt 
foreign  soldiery,  the  king  himaelf  employing 
numerous  mercenaries,  principally  from  Rau> 
ders  and  Brittany.  The  throne  passed  on  his 
death  to  the  house  of  Flantagenet  in  Uie  per- 
son of  Henry  U. 

STEFBXS  L,  SaU,  king  of  Hungary.  See 
HmoABT,  vol.  ix.,  p.  CG. 

STEPHEN,  king  of  Poland.  Bee  BIthobi, 
and  FoLAjfD,  vol.  ziii.,  p.  64(1. 

SIEPHES.  L  Sir  Jutu,  an  English  atates- 
man,  bom  in  London,  Jan.  3,  1789,  died  in 
Ooblentz,  Sept  IB,  1659.  He  grada^«d  at 
Oambridge  in  1812,  and  was  called  to  the  bar 
at  Lincoln's  Inn.  He  was  appointed  coun- 
sel in  the  colonial  department  of  the  pnblio 
service,  and  in  1824  connsel  to  the  board  of 
trade,  In  1834  ha  waa  made  assistant  and  sub- 
sequently [permanent  nnder-secretary,  and  re- 
tired from  office  in  1847,  when  he  was  knight- 
ed. From  1849  till  his  death  he  was  regina 
professor  of  modern  history  in  the  university 
of  Cambridge.  He  published  "  Essays  ia  Ec- 
clesiastical Biography  and  other  Subjects"  (S 
vols.  8vo,  London,  1849 ;  4th  ed.,  with  a  bio- 
graphical notice  by  hia  son,  1660),  and  "Lec- 
tures on  the  History  of  Frinoe  "  (2  vols.  8vo, 
18G1).  a.  Jams  Flt^JaMea,  an  EngUah  jurist, 
son  of  the  preoeding,  born  in  March,  1829. 
He  graduated  at  Cambridge  in  1653,  was  called 
to  the  bar  in  1854,  and  was  legal  adviser  to 
the  government  in  India  from  December,  1669, 
to  April,  18T3,  when  he  returned  to  London. 
He  has  published  "  General  View  of  the  Crim- 
inal Law  of  England"  (8vo,  1868);  "Defini- 
tion of  Mnrder  Considered"  (1866);  and  "Lib- 
erty, Equality,  Fraternity"  (1873).  "  Essay  a 
by  a  Barrister,"  reprinted  from  the  "  Satur- 
day Beview  "  in  1862,  is  attributed  to  him. 

BTfTBEIS,  an  unorganized  N,  W.  county  ol 
Texas,  intersected  in  the  north  by  the  Clear  fork 
of  Brama  river;  area,  900  sq. m. ;  pop.inlSTO, 
830,  of  whom  24  were  colored.  The  snrface 
is  diversified  with  hilla  and  valleya,  creeks  and 

Sringa.  Stock  rualng  is  the  chief  oocnpatioD. 
le  bottom  lands  of  Hubbard's  creek  are  rich. 
STEPHENS,  or  Sttvkaan  (Fr.  E*liennt  or 
Stitnn^,  the  name  of  a  French  family  of  print- 
ers who  flourished  during  the  16th  and  17th 
centuries.  Hbnbt,  the  founder  of  the  family 
(born  about  1466,  died  aboat  1620),  established 
a  printing  honse  in  Paris  in  1502.  He  pub- 
lished mathematical  and  theologioal  worka, 
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distiagoished  for  their  uonracr.  Bia  rodr, 
Fbxbois  (lS02-'fiO),  RoBiBT  I.  (born  in  Paris 
in  1608,  died  in  G«aeTa  in  1669),  and  Cb^sucb 
(bom  in  Paris  about  1S06,  died  in  1C64),  were 
lai^tf  engaged  in  printing.  Robert,  a  man 
o(  great  learning  and  indiutry,  in  hia  20th 
year  published  an  edition  of  the  Latin  New 
Testament,  with  gome  oorrections  hj  himself. 
At  his  house,  which  was  the  resort  of  the 
most  eminent  literary  men,  Latin  was  tlie  or- 
dinary language  of  oonversation,  even  among 
the  children  and  servants,  to  whom  it  was 
tanght  by  his  wife.  For  many  years  scarcely 
a  month  passed  in  which  some  work,  generally 
edited  and  corrected  by  himself,  did  not  issue 
from  his  press.  He  is  said  to  have  pablicly 
pocted  proof  eheet«  of  his  works,  with  the  offer 
of  a  praminm  for  the  detection  of  errors.  In 
1631  he  began  the  pnblioation  of  his  Dietiona- 
rium,  teu  Thaattrut  Linffum  Latina,  which  be 
improTed  in  two  subsequent  editions.  New 
editioDB  have  appeared  in  the  present  century 
at  London  (8  Tot.  foL,  1816-'26)  and  Paris  (9 
vols.  foL,  182d-'63).  His  editions  of  the  Bible 
with  notes  brought  htm  into  trouble  with  the 
Sorbonne,  from  whioh  he  was  protected  during 
the  life  of  Francis  L,  who  had  appointed  him 
royal  printer.  After  the  king's  death  the  Sor~ 
bonne  cansed  the  sale  of  hia  Bibles  to  be  pro- 
hibited, and  to  insure  bis  safety  the  printer 
retired  to  Oenevo.  where  he  died,  it  la  said, 
in  the  Oalvinistic  Eaith,  He  pubiished  at  least 
11  complete  editions  of  the  Bible,  in  Hebrew, 
Greek,  Latin,  and  French,  besides  many  sepa- 
rate editions  ot  the  New  Testament;  and  &83 
Other  works,  mostly  of  the  first  importance, 
came  from  his  press.  Ho  first  introduced  the 
existing  division  of  the  New  Testament  into 
▼eraes.  Charles,  the  younger  brother  of  Bob- 
art,  devoted  himself  to  physical  sciences,  and 
for  some  yean  practised  medicine.  He  suc- 
ceeded to  bia  brother's  business  when  the  lat- 
ter retired  to  Geneva,  and  was  subsequently 
ai^inted  printer  to  Kenry  11.  His  publica- 
tions, scientific  and  classical,  are  numerous. — 
Hbxbt,  son  ot  Robert  (bom  in  Paris  in  1B2S, 
^  died  in  1GS8),  spoke  Latin  with  fluency  while 
a  ebild,  and  throughout  bis  life  was  a  profound 
Btodent  of  Greek  literature.  His  establishments 
were  snooessively  in  Paris  and  Geneva;  but 
after  the  publication  of  his  Thttaurut  Liitgua 
Oraea,  the  costlinesB  of  which  confined  it  to 
■  limited  number  of  parohaaers  and  involved 
the  printer  in  pecomary  embarrassments,  he 
travelled  from  city  to  city,  exploring  libraries, 
and  collecting  an  immense  amount  of  material 
for  works  which  he  was  projecting,  and  which 
he  published  wherever  he  happened  to  be. 
Among  the  best  known  of  them  are :  Confer- 
miU  du  langagt  franfoi*  avee  U  grte  (Geneva, 
about  1S66 ;  latest  ed,,  with  a  notice  of  bis  life 
by  L^on  Feog^re,  Paris,  1B68),  and  La  prioet- 
liuet  du  langag»  franfiiU  (Paris,  1CT9 ;  latest 
ed.,  with  an  essay  on  him  and  notes  by  the 
same  author,  ISfil). — Among  others  of  the 
family  were  Paitl,  aon  of  the  preceding  (bom 
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in  Geneva  in  I6B6,  died  there  in  I6ZT),  who 
saoceeded  bis  father  in  the  printing  establish- 
ment at  Geneva,  which  he  conduct^  for  many 
years;  and  Anthony,  his  eon  (bom  in  Geneva 
about  16B3,  died  at  the  HAtel-Diea  in  Paris  in 
1674),  who  for  CO  years  conducted  a  printing 
bouse  in  Paris,  bnt  died  in  great  poverty. — See 
A.  A.  Renouard,  Annalm  de  Vimprimerie  dt* 
Ettienne  (Paris,  1837;  Med.,  1848). 

Kn:PHEKS,  iteuMter  HiHlltH,  an  American 
stateoman,  bom  in  Taliaferro  co.,  Ga.,  Feb.  11, 
1812.  He  graduated  at  Franklin  college,  Ath- 
ens, Oa.,  in  1832,  was  admitted  to  the  bar  in 
1884,  and  rapidly  obtained  a  large  and  lucra- 
tive practice  at  Orawfordville.  He  was  elected 
to  the  legislature  of  Georgia  in  18B6,  and  was 
reelected  for  five  suocesiive  terms.  In  1842 
be  was  elected  to  the  state  senate.  In  1818 
be  was  elected  as  a  whig  to  congress,  and  held 
bis  seat  till  1BG9.  In  February,  184T.  be  anb- 
mitt^  a  series  of  resolations  in  relation  to 
the  Mexican  war,  which  afterward  formed  the 
platform  of  the  whig  party.  He  opposed  the 
Clayton  compromise  in  1648,  and  took  a  lead- 
ing port  in  tbe  compromises  of  1860.  The 
passage  of  the  Kansas  and  Nebraska  act  of 
1864  in  the  house  of  representatives  was 
strongly  supported  by  bim  as  chairman  of  the 
committee  on  territories.  After  the  breaking 
up  of  the  whig  party  be  acted  with  tbe  demo- 
crats. At  tbe  close  of  the  8Gth  congress  Mr. 
Stephens  declined  to  be  again  a  candidate,  and 
on  July  2,  186B,  he  made  a  speech  at  Augosta, 
Ga.,  announcing  his  retirement  from  public 
life.  During  tbe  presidential  canvass  of  1860 
be  BQstained  Donglao,  and  denounced  those 
who  advocated  a  aissolution  of  the  Union  in 
case  of  Mr.  Lincoln's  election;  and  in  Novem- 
ber, 1860,  he  made  a  speech  before  the  legis- 
lature of  Georgia  against  secession,  on  which 
subject  he  had  on  interesting  correspondence 
with  Mr.  Lincoln  in  December.  He  was  nev- 
ertheless elected  to  the  secession  convention 
which  met  at  Milledgeville,  Jan.  Ifl,  1861,  and 
there  spoke  and  voted  against  the  secession 
ordinance.  Be  was  a  member  of  the  south- 
ern congress  which  met  In  Montgomery,  Ala., 
in  February,  and  was  elected  vice  nresident 
of  the  confederacy.  On  March  21  be  deliv- 
ered a  speech  in  Savannah,  in  which  he  de- 
clared staverj  to  be  tbe  comer  stone  of  the 
new  government.  (6«e  Confederate  States.) 
On  April  23,  as  a  special  commissioner  from 
the  Confederate  States,  he  addressed  the  con- 
vention at  Richmond,  nt^ng  the  nnion  of  Vir- 
ginia with  the  confederacy.  He  frequently 
differed  from  the  policy  of  the  Richmond  gov- 
ernment, especially  on  tbe  subject  of  martial 
law ;  and  on  Sept.  6,  1862,  be  pronounced  the 
appointment  by  Gen.  Bragg  of  James  M.  Cal- 
houn as  civil  governor  of  Atlanta  a  palpable 
luurpation.  His  letter  on  this  subject  created 
a  marked  sensation  tbrongb  the  south.  On 
Fob.  8,  1866,  with  R.  M.  T.  Hunter  and  John 
A.  Campbell,  be  held  an  informal  oonferenoe 
on  a  iteamet  in  Hampton  roads  with  Presi- 
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dent  Lioooln  and  Ur.  Seward,  wbioh  had  no 
praotiaal  resolt.  After  Lee's  fmrrender  Bte- 
phens  retamed  to  his  home  in  GrawfordTiUe, 
where  on  May  11,  1865  he  was  arrested  and 
Bent  to  Fort  Warren  in  Boston  harbor;  but  on 
Oct,  11  he  was  released  on  parole.  On  Feb.  23, 
1806,  he  delirerad  a  speech  before  the  legisla- 
tnre  of  Qeorgia  favoring  the  restoration  policy 
.  of  President  JohnBOC.  In  the  same  month  he 
WBB  elected  to  the  United  States  senate,  but  as 
the  state  had  not  complied  with  the  conditions 
of  reoonstmotion,  he  was  not  permitted  to 
take  his  seat.  In  1872  he  was  elected  to  con- 
greaa,  and  ag^n  In  1874,  almost  without  oppo- 
sition. He  has  published  "  A  Oonstitutional 
View  of  the  Lato  War  between  the  States,  its 
Oanses,  Oharaoter,  Condaot,  and  Resnita "  (2 
TOls.  8to,  Philadelphia,  1868-70),  and  several 
speeohes, — See  "Alexander  H.  Stephens,  in 
Public  and  Private,"  with  bis  letters  and 
speeohes  before,  during,  and  sinoe  the  war,  by 
Henry  Cleveland  (Sto,  Philadelphia,  1867). 

STSrOBa,  in  S^U>  (WnrrEBBOTKA^M},  an 
American  authoress,  bom  in  Derby,  Oonn.,  in 
1818.  In  1883  she  married  Edward  Stephens, 
a  printer  of  PlTmonth,  Haas.,  in  183S-'7  edited 
the  "Portland  Magazine"  and  in  1830  the 
"  Portland  Sketch  Book,"  and  in  1887  removed 
to  New  York.  She  has  sinoe  edited  and  oon- 
tribnted  to  varions  periodioats,  and  published 
many  novels,  one  of  the  best  known  of  whioh 
Is  "Fashion  and  Famine"  (1864),  which  ap- 
peared in  three  French  versions.  A  oniform 
edition  of  her  works  was  published  in  Phila- 
delphia in  1860  (UtoIb.  lamo).  Among  her 
later  novels  are  "Wives  and  Widows"  (1869) ; 
"Married  in  Haste"  (1870);  "A  Noble  Wo- 
man" (1871);  "The  Eeigntng  Belle"  (1872); 
"Bellehood  and  Bondage"  (1878);  "Lord 
Hope's  Oboioe,"  and  its  seqoel,  "The  Old 
Oonntesa"  (1878);  and  "Phemie  Frost's  Ei- 
periences  "  (1874), 

SIEPHENS,  Mb  Uejd,  an  American  author, 
bom  in  Shrewsbury,  N.  J.,  Nov.  28,  1806,  died 
in  New  Tork,  Oct.  10, 1863.  He  graduated  at 
Oolnmbia  college  in  1822,  studied  law,  and 
practised  in  New  York.  After  spending  two 
years  in  travel,  he  published  "Incidents  of 
Travel  in  Egypt,  Arabia  Petrtea,  and  the  Holy 
Land"  (a  vols.  12mo,  1887),  and  "Incidents 
of  TraTol  in  Oreeoe,  Turkey,  Rassia,  and  Po- 
land "  (a  vols.  12mo,  1888).  He  was  appointed 
minister  to  Central  America  in  1889,  explored 
the  ancient  remains  of  that  country,  and  pub- 
lished "  Incidents  of  Travel  in  Central  Ameri- 
ca, Chiapas,  and  Yucatan  "  (2  vols.  8vo,  New 
York,  1841).  In  1842  he  again  visited  Yuca- 
tan, and  published  "Incidents  of  Travel  in 
Tnoatan"  (2  vols.  8vo,  1843).  These  works 
were  illustrated  by  his  fellow  traveller  Fred- 
erick Catherwood  of  London,  and  are  valua- 
ble contributions  to  American  antiquities.  Mr. 
Stephens  was  active  in  establishing  the  first 
American  line  of  transatiantio  steamships.  As 
vice  president  of  the  Panama  railroad  oompany 
ha  negotiated  is  1849  the  oontraot  with  the 
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government  of  New  Granada,  was  chosen  prM- 
ident  of  the  company,  and  raperintended  ttia 
constmction  of  the  road  till  his  death. 

ffmraENSOir,  a  N.  W.  ooonty  of  lilinoiB, 
bordering  on  Wisoonsin,  intersected  by  the 
Peoatonica  river  and  several  rtdlroads',  area, 
660  sq.  m. ;  pop.  in  1870,  80,608.  The  snrfaoe 
is  nndolating  and  the  soil  tertUe.  The  chief 
productions  in  1870  were  620,613  bnshels  of 
wheat,  ]8S,862  of  rye,  1,615,670  of  Indian 
corn,  060,620  of  oats,  166,306  of  barley,  261,- 
110  of  potatoes,  86,507  tons  of  hay,  67,808  Iba. 
of  tobacco,  69,251  of  wool,  757,468  of  bnttw, 
80,076  of  cheese,  and  10,865  gallons  of  sor* 
ghum  molasses.  There  were  11,441  horsea, 
10,723  milch  oowa,  16,186  other  oattie,  18,848 
sheep,  and  34,487  swine;  14  mannfactoriea  erf 
carriages  and  wagons,  1  of  agricultural  imple- 
ments, 8  of  furniture,  8  of  iron  castings,  8  of 
saddlery  and  harness,  8  of  woollen  gooda,  8 
breweries,  and  1  tannery.    Capital,  Freeport. 

nomSfSON.  I.  Geoge,  an  Eaglish  railway 
engineer,  born  at  Wylain,  Northumberland, 
June  0,  1781,  died  at  Tapton  park,  near  Ohaa- 
terfleld,  Derbyshire,  Aug.  12,  1848.  Fcv  aer- 
eral  years  he  was  employed  at  various  oollier- 
ies  as  fireman,  and  afterward  as  plngman,  and 
gradually  acquired  so  complete  a  knowledj^e 
of  the  engine  as  to  be  able  to  take  it  apart  and 
make  any  ordinary  repuia.  At  18  be  ooold 
not  read ;  but  within  two  years,  by  attending 
night  schools,  he  was  able  to  read,  write,  and 
cipher  with  tolerable  facility.  In  1806  he  re- 
moved to  Eillingworth  oollierj,  and  about  this 
time  was  desirous  of  emigrating  to  the  Uni- 
ted States,  but  was  unable  to  raise  money  for 
his  passage  and  outfit.  lie  oontinned  to  work 
in  different  collieries,  and  in  his  leisure  boars 
studied  mechanics  and  engineering,  mended 
clocks  and  shoes,  out  ont  clothes  for  tiie  miners, 
and  turned  his  hand  to  other  nseful  oconpa- 
tions.  His  skill  in  repairing  engines  and  his 
improvements  upon  old  machinery  led  in  181S 
to  his  appointment  as  enginewright  at  Eil- 
lingworth, at  a  salary  of  £100  a  year.  Be^es 
erecting  a  winding  ^igine  tor  drawing  up  eoaL 
and  a  pumping  engine,  he  projected  and  laid, 
down  a  self-acting  incline  along  the  declivi^ 
of  the  Willington  ballast  qnay,  so  arranged 
that  full  wagons  descending  to  the  vesaels 
drew  np  the  empty  ones.  But  the  construc- 
tion of  an  effident  and  economical  locomotive 
steam  engine  mainly  occupied  his  attention, 
and  in  July,  1814,  be  completed  one  wbioh 
worked  successf  ally  on  the  KUIingworth  rail- 
way, and  proved  the  best  yet  constructed.  It 
was  the  first  locomotive  made  with  smooth 
wheels,  for  he  rejected  the  contrivances  which 
Trevithick,  BlonKnsop,  and  others  had  thought 
neoMsary  to  secure  sufBcient  adhesion  between 
the  wheels  and  the  rtdls.  While  engaged  in 
plans  for  an  improved  engine,  his  attention 
was  attracted  to  the  inoreaae  in  the  draught 
of  the  f  amaoe  obt^ed  by  turning  the  waste 
steam  np  the  chimney,  at  first  practised  solely 
in  the  desire  to  lessen  tiie  noise  oaosed  by  the 
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escape  of  the  steam.  Henoe  orl^nated  the 
Bteam  blast,  the  most  importeat  improTement 
m  the  looomotive  np  to  that  time,  and  it  woa 
embodied  in  Stephenaon's  next  engine,  oom- 

£eted  in  1615.  For  some  yeora  Stepbenion 
>d  been  experimenting  with  the  fire  damp 
la  the  mines,  and  in  1815  he  completed  a 
miner's  safety  lamp,  which  is  stiU  in  me  in  the 
Eillingworth  collieries.  The  invention  of  ft 
safety  lamp  by  Sir  Hamphir  Davy  was  nearly 
nmuitaneons,  and  to  him  Oie  mining  propris- 
tera  presented  a  service  of  plate  worUi  £3,000, 
at  the  some  time  awarding  £100  to  Stephen- 
son. This  led  to  a  protracted  discussion  as  to 
the  priority  of  the  invention,  and  in  1817  Ste- 

B'lenson's  friends  presented  £1,000  to  him. 
Bving  bronght  the  looomotive  to  a  consid- 
erable  degree  of  perfection,  Stephenson  next 
tamed  hu  attention  to  the  improvement  of 
r^ways,  Ms  opinion  being  that  both  were 
parts  of  one  mechanism,  and  that  the  employ- 
ment of  steam  oarriagee  on  common  roads  was 


lilways  solid  and  level,  and  preventing  jerks 
at  the  joncdon  of  the  rails,  he  took  ont  in  1816 
a  patent  for  an  improved  rail  and  chair,  and 
recommended  the  employment  of  heavier  rails 
and  the  substitution  of  wroaght  for  oast  iron, 
lu  connection  with  these  improvements  he  add- 
ed confflderably  to  the  lightness  and  strength 
of  the  locomo^ve,  simplified  the  oonstmction 
of  the  working  parts,  and  snbstitnt«d  steel 
springs  for  the  small  cylinders  on  which  the 
boiler  had  at  first  rested.  His  next  important 
nndertaking  was  the  oonstmction  of  a  rulwaj 
eight  miles  in  length  for  the  owners  of  the  Eet- 
ton  colliery,  whidi  was  snooeasfnlly  opened  on 
Nov.  18,  1822,  the  level  parts  being  traversed 
by  five  of  Stephenson's  locomotives,  while  sta- 
tionary engines  were  employed  to  overcome 
the  heavy  grades.  In  1830  an  act  of  parlia- 
ment was  obtained  for  a  railway  between  Stock- 
ton and  Darlington,  of  which  Stephenson,  who 
nude  the  preliminary  snrveys  and  speoifica- 
tiona,  was  in  1828  appointed  engineer.  The 
line  was  intended  t«  be  worked  by  stationary 
engines  for  the  steep  gradients,  with  horse 
power  on  the  level  portions ;  but  at  Ste- 
phenson's argent  reqnest  the  act  was  amend- 
ed so  as  to  permit  the  nse  of  locomotives 
on  an  parts  of  the  road,  which  was  opened 
Sept  27,  1836.  In  1824,  In  connection  with 
Edward  Pease,  he  opened  an  eetablishment  for 
the  mannfaotore  of  locomotives  at  Newcas- 
tle-npon~Tyne.  In  1885  he  was  appointed  prin- 
oipal  engineer  of  the  Liverpool  and  Manches- 
tee  line,  made  the  preliminary  sorveys,  and 
in  Jnne  ISSfl,  began  the  constmotion  of  the 
road,  which  employed  him  during  the  next 
f  oar  years.  Of  the  engineering  diffioalties  sno- 
oessfnlly  overcome,  the  most  important  was  the 
erossing  at  Ohatmoss,abog41' m.  in  length,  on 
which  Uie  road  was  made  to  noat.  While  this 
road  was  bailding,  the  moit  eminent  engineers 
persisted  in  recommending  stationary  engines 
En  plaoe  of  looomotivea,  which  they  det^ared 


tionary  machines  11  m.  apart,  dragging  the 
trains  by  ropes,  would  have  been  adopted  bnt 
for  the  energy  of  Stephenson  and  a  few  of  his 
friends.  He  finally  prevailed  on  the  directors 
to  offer  a  prize  of  £600  for  the  most  effective 
locomotive  engine  for  theporposes  of  the  road ; 
and  at  a  trial  which  took  place  near  Liver- ' 
pool,  Oct.  6, 1829,  his  engine,  the  Rocket,  con- 
stmcted  by  himself  and  bis  son  Robert,  was 
sdjadged  to  be  the  beet  of  the  foar  entered, 
having  averaged  a  speed  of  14  m.  an  honr, 
and  even  attained  one  of  29  m.  The  dis- 
tingnishing  features  of  the  Rocket,  the  first 
high-speed  locomotive  of  the  standard  mod- 
ern type,  were  the  multitabnlar  boiler,  which 
was  not  Stephenson's  invention,  but  was  first 
applied  by  him  to  looomotivcB ;  the  blast 
pipe;  and  the  direct  connection  at  the  steam 
cylinders  to  one  aile  and  one  pair  of  wheds. 
At  the  opening  of  the  road,  Sept.  16,  1B80, 
eight  locomotives  oonstmcted  at  the  Stephen- 
son works  were  employed,  and  Mr.  Huskisson, 
having  been  accidentally  struck  down  and 
fatally  injured  bj  the  Rootet,  was  conveyed 
in  the  Northumbrian,  driven  by  Qeorge  Ste- 
phenson, from  Parkeido  to  Eocles,  15  m.,  at 
the  then  unprecedented  rate  of  Sfl  m.  an  hoar. 
Stephenson  was  almost  incessantly  employed 
for  the  next  IG  years  on  new  roads,  and 
was  called  three  times  to  Belgium  and  once 
to  Spain  as  a  consulting  engineer.  With 
his  increasing  wealth  he  also  engaged  exten- 
sively and  profitably  in  coal  mining  and  lime 
works,  particularly  in  the  neighborhood  of 
Tapton  park,  an  elegant  seat  in  Derbyshire, 
where  he  passed  his  latter  years.  He  de- 
clined the  nonor  of  knighthood. — See  "  Life 
of  George  Stephenson,"  by  Samuel  Smiles 
(8vo,  London,  1867;  8th  ed  Inolnding  Robert 
Stephenson,  1864;  again  enlarged,  1868).  if. 
Betert,  a  railway  engineer,  son  of  the  pre- 
ceding, bom  at  Willington,  near  Newcastle- 
upon-Tyne,  Oct.  16,  1808,  died  in  London, 
Got.  13,  1869.  After  several  years'  schooling 
at  Newcastle,  and  a  preparatory  training  in 
the  collieries,  he  went  in  1823  to  the  univer- 
sity of  Edinburgh.  He  returned  home  in  1828, 
and  accepted  in  1824  an  engagement  as  engi- 
neer in  Sooth  America.  In  1827,  after  a  short 
tov  in  the  United  States  and  Oanada,  he  re- 
turned to  England,  and  was  employed  in  the 
construction  of  the  Liverpool  and  Manchester 
railway,  and  In  connection  with  his  father  In 
the  improvement  of  locomotives.  After  be- 
ing engaged  on  several  minor  railway  lines,  he 
was  appointed  engineer  of  the  London  and 
Birmingham  road,  which  under  his  direction 
was  completed  in  1888 ;  and  thenceforth  for 
many  years  he  was  almost  exotasively  occupied 
with  similar  undertakings  at  home  and  abroad. 
Among  his  most  remarkable  works  are  the 
high  level  bridge  over  the  Tyne  at  Newcastle, 
the  viaduct  over  the  Tweed  valley  at  Berwick, 
the  Oonway  bridge,  and  above  bR  the  Britan- 
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nia  tabular  bridge  taron  the  HentX  etniti. 
(See  BninaE,  vol.  iii.,  p.  275.)  He  waa  alao 
employed  on  railwajB  in  Belgium,  Sweden, 
Norwaj,  Italy,  France,  and  other  parts  of 
EoTope,  and  visited  Egypt  teveral  times  to 
superintend  the  construction  of  a  road  he- 
tween  Alexandria  snd  Cairo,  on  the  line  of 
which  are  two  tahalar  bridges,  traversed  hj 
trains  on  the  roof  instead  of  the  inside,  as 
in  the  case  of  the  Britannia  bridge.  lie  also 
designed  an  immense  bridge  across  the  Nile 
at  KafFre  Azzayat,  and  the  great  Victoria  tu- 
bnlar  bridge  which  crosses  the  St.  Lawrence 
near  Montreal,  and  was  formally  opened  in  the 
summer  of  leSO.  From  IMT  till  his  death  he 
represented  the  Yorkshire  borough  of  Whitby 
In  parliament.  Ha  was  a  member  of  several 
scientific  bodies,  received  a  great  gold  medal 
of  honor  from  the  Frencli  industrial  eiposition 
of  18GG,  and  from  1BS6  to  1SG8  was  president 
of  the  institote  of  civil  engineers.  He  pnb- 
lished  "Description  of  the  Looomotivo  Steam 
Engine  "  (ito,  London,  1838) ;  "  Report  on 
the  Atmospheric  Railway  System  "  (4to,  1844) ; 
and  "  Tbe  Great  Exhibition,  its  Palace  and 
OouteaU"  (12mo,  1S51).  Besides  Smiles's 
biography,  his  life  has  been  written  by  J.  0. 
Jeidfreaon  and  W.  Pole  (2  vols.,  London,  1664). 
fflEREOSCOPE  (Gr.  aTtpt6;  solid,  and  mmiriiv, 
to  see),  an  instrument  by  aid  of  wbioh  tbe  two 
eyes  view  two  different  pictures  of  the  same 
object  and  combine  them  into  one  having  the 
appearance  of  solidity.  This  illusion  is  pro- 
duced by  presenting  to  the  right  eye  a  pictnre 
which  represents  the  object  in  perspective  as 
it  would  appear  to  that  eye  alone,  and  to  tbe 
left  eye  the  picture  of  the  object  aa  seen  hj 
the  left  eye.  If  these  two  piotnres  eiaotiy 
represent  the  object  as  seen  respectively  by 
the  right  and  the  left  eye,  whieh  can  readily 
be  accomplished  by  means  of  photography, 
we  shall,  on  looking  into  the  stereoscope,  re- 
ceive  the  same  impression  of  solidity  or  rehef 
as  is  given  when  both  eyes  look  at  the  real 
object.  One  who  has  sufficient  power  of  di- 
recting the  movements  of  his  eyes  does  not 
need  an  instrument  to  aid  him  in  combining 
the  two  pictorea  on  a  stereoscopic  slide.  It 
is  only  required  that  the  right  eye  and  the 
left  shall  be  respectively  directed  to  corre- 
sponding points  on  the  right-hand  and  left- 
hand  pictures.  It  is  said  that  a  stereoscope 
aa  just  described  was  oonceived  by  Prof.  El- 
liot of  Edinburgh  in  1834,  but  was  uot  con- 
structed by  him  till  1839,  after  Sir  Charles 
Wheatstone  had  in  I8S8  invented  and  exhibit- 
ed his  refiecting  stereoscope.  In  Wbeatstene's 
instrument  the  observer  looks  with  his  left  eye 
into  a  mirror  at  a,  fig.  1,  and  with  his  right  eye 
into  a  mirror  at  b.  These  mirrors  are  inclined 
at  on  angle  of  aboat  4fi°,  and  hence  reflect  into 
the  eyes  the  two  pictures  placed  at  k  and  g. 
These  pictures  therefore  appear  at  tbe  same 
place  behind  tbe  two  mirrors,  and  give  the 
observer  the  impression  that  he  is  looking  at 
an  object  or  group  of  object*  having  solidity, 


or  the  third  dimenrion.  In  1B49  Sir  David 
Brewster  invited  a  refracting  stereoscope. 
This  is  more  convenient  than  Whestatene's, 
but  does  not  give  inch  well  defined  effect*  as 
the  reflecting  inatrument.    Id  Brewster's  sto- 


r»i.  1 — WbMtMoM'B  BterMMCVO. 

reoicope  the  two  pictorea  are  placed  side  bf 
side,  and  are  separated  from  each  other  by  a 
partdUon,  S,  fig.  3,  so  that  the  right  eye  can 
only  view  die  right-hand  picture  and  the  left 
eye  the  left-hand  one.    These  two  pictures  are 


Fie.  S 

observed  through  two  lenticnlar  prisms,  L  and 
B,  flg.  8,  which  not  only  slightly  magnify  tbe 
pictures,  but  also  cause  them  to  overlap  each 
other;  and  thaa  we  see  in  the  middle  of  the 
iDBtrument  one  pictnre  which  appears  in  relief. 


These  eCTects  of  solidity  can  readily  be  exag- 
gerated by  taking  the  two  pictures  by  means 
of  two  photographic  cameras,  the  distance  b«- 
tween  the  centres  of  whose  lenses  is  greater 
than  that  between  the  centres  of  the  nnman 
eyes.  The  explanation  of  the  illusions  of  the 
stereoscope  is  contained  in  the  explanation  of 
the  fact  that  binocular  vision  gives  us  the  per- 
ception of  the  third  dimension  of  extension  ia 
all  objeota  not  over  200  ft.  distant  from  the 
eyes ;  for  in  the  stereoscope  we  have  the  ima- 
gea  formed  on  the  retina  of  the  right  eye  and 
of  the  left  similar  to  the  images  that  would  be 
formed  in  the  eyes  if  real  sohd  objecia  were 
before  ub,  having  the  rizes  and  tbe  situationi 
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tint  they  u>p«tr  to  hftve  io  tbo  stereoaoopio 
iUarion  in  tne  inatrameat;  also,  the  axes  of  the 
eyes  are  inclined  to  each  other  in  the  iVM 
manner  when  looking  in  the  stereoKope  u 
they  would  be  if  tbej  regarded  the  above  men- 
Uonad  gronp  of  aohd  objects.  Hence  the  eye 
is  affected  exactly  aa  when  it  viewa  these  real 
objecta,  ftad  a  BtereoKopio  perception  is  the 
effect.  Indeed,  a  airaple  role  for  all  lllasiona 
of  dght,  as  Helinholtz  conoiaely  atatei,  i»  "  that 
we  always  believe  that  we  aae  inch  objects  as 
wonld,  ander  oonditionB  of  normal  vision,  pro- 
dnee  tiie  retinal  image  of  which  we  are  aotual- 
ly  consoions."  The  reason  that  a  stereosoopio 
perception  is  obtained  when  we  look  at  a  near 
object  is  doe  to  the  fact  that  the  impresaioni 
produced  by  the  two  different  pictures  of  this 
object  on  the  retina,  and  the  masoiilar  adjost- 
ment  of  the  ocnlar  axes  so  that  they  converge 
to  the  same  point  of  the  object,  are  translotea, 
throngh  the  experience  of  touch,  as  effects  be- 
lon^g  to  solidity.  Some  have  imagined  that 
they  had  explained  stereoscopio  perception  by 
the  fact  that  the  axes  of  the  eyes  converge  to 
point  after  point  on  the  object  in  rapid  sncces- 
eioD,  and  thns,  as  it  were,  triangulate  the  posi- 
tions  of  these  points  by  a  series  of  Tisnal  tri- 
angles, which  have  for  their  base  the  dlatance 
separating  the  yellow  spots,  or  maeula  IvUa, 
on  the  retinas  of  the  eyes  (see  Etb,  fig,  1),  and 
for  udes  the  lines  drawn  from  these  spots  to 
the  varions  observed  points  of  the  object.  Bat 
Dove  showed  that, the  stereosoopio  perception 
is  obtained  when  we  illomioate  the  pictures 
in  the  stereoscope  by  the  flash  of  a  Leyden 
jar ;  and  Prof.  Rood  has  shown  that  the  dara- 
tion  of  this  illnmination  is  only  fonr  bilUonths 
of  a  second,  a  duration  altogether  too  short 
to  allow  the  eyes  time  to  niake  any  motion. 
Others  have  maintained  that  a  combination  of 
the  impreasions  prodaced  npon  both  retinas 
takes  place,  and  tnns  the  two  plane  retinal  pio- 
torea  are  f  nsed  into  a  stereoscopic  perception ; 
bot  the  retinal  impressioDS  do  not  combine,  for 
Dove  has  shown  tbat  when  doll  black  is  alone 
viewed  with  one  eye,  while  while  is  regard- 
ed with  the  other,  the  perception  prodnoed  is 
similar  to  that  of  the  metallic  surface  of  gra- 
phite; whereas  the  real  combined  sensation  of 
tbeoe  impresuons  is  a  dall  gray.  From  these 
and  many  other  experiments  we  learn  that 
"  two  distinct  sensations  are  transmitted  from 
the  two  eyes,  and  reach  the  consciousness  at 
the  same  time  and  wlthoat  coalescing;  that 
accordingly  the  combination  of  these  two  sen- 
BstioDS  into  the  single  piotnre  of  the  external 
world  of  which  we  are  oonscioas  in  ordinsry 
vision  is  not  prodnoed  byany  anatomical  mech- 
anism of  sensation,  but  by  a  mental  act." — Bee 
"The  Stereoscope,"  by  Sir  David  Brewster 
(London,  18S6},  and  "Recent  Progress  of  the 
Theory  of  Viwon,"  by  HelmholU,  jinblished 
in  his  "Popular  Lectures  on  Scientific  Sub- 
jects"  (NewTork,  18T4). 

smtBOn^     Hse  F^KTiBO,  vol.  xiil.,  p. 
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glttlJHO.    See  Pouini  Stebuso. 

BmLDId,  a  city  of  Whitesides  co.,  Illinois, 
on  the  N.  bank  of  Bock  river,  and  on  the 
Chicago  and  Northweatem  and  the  Hockford, 
Bock  Island,  and  St.  Lonis  railroads,  at  the 
terminal  of  the  Bock  Biver  branch  of  the 
Chicago.  Borlicgton,  and  Qaincy  line,  110  m. 
W.  of  Chicago  and  28  m.  B.  of  the  Mississippi 
river;  pop.  in  ISSO,  2,428;  in  1870,  S,eS8;  in 


works  and  by  a 
diBcharging  700 
devoted  to  manafaetaring.  The  river  at  this 
point  is  spanned  by  a  diun  of  solid  masonry, 
1,100  ft.  long  and  T  ft  high,  which  with  the 
9  ft.  natural  fall  of  the  rapids  above  affords 
an  immense  water  power.  The  valne  of  the 
manufactures  of  Sterling  and  Bock  Falls  (op- 
posite) in  1874  was  about  (4,2{i0,000,  and  the 
nomber  of  hands  employed  upward  of  1,000. 
The  articles  are  principally  of  wood,  includ- 
ing agricnltural  implements,  school  fnmitore, 
feed  mills,  pumps,  Durial  cases,  carriages  and 
wagons,  building  materials,  butter  tubs,  wesh- 
ing  machines,  barrels,  hedge  trimmers,  tables, 
mittens,  machinery,  mineral  paint,  paper,  &c. 
There  are  five  fiour  mills,  a  distillery  (the  lar- 
gest in  the  United  States),  two  tanneries,  and 
a  pork-packing  establishment.  Sterling  has  a 
national  bank,  three  public  school  booses,  two 
reading  rooms,  a  public  library,  two  weekly 
newspapers,  and  12  charches.  It  was  laid  out 
in  1836,  and  incorporated  as  a  city  in  1867. 

mxLlHG,  Mta,  a  British  author,  bom  at 
Eames  castle,  isle  of  Bute,  July  20,  1806,  died 
at  Ventnor,  isle  of  Wight,  Sept.  18,  1844.  He 
was  educated  at  Glasgow  ana  Cambridge  uni- 
versities, in  182T  went  to  London,  and  for  a 
few  months  in  1828  edited  with  F.  D.  Manrice 
the  "Athennum."  In  1880-'S1  be  passed  10 
months  on  St.  Vincent  iaUnd,  West  Indies,  for 
his  health,  the  state  of  which  required  inter- 
vals of  residence  in  the  sooth  of  France,  Ma- 
deira, and  Italy  through  the  rest  of  his  life. 
In  1884  he  took  deacon's  orders  and  became 
curate  to  his  former  ooUege  tutor  J.  0.  Hare, 
rector  of  Hnrstmonceanx,  Snssex ;  but  in  Feb- 
ruary, 1886,  he  went  to  London  to  devote  him- 
self to  literature.  In  August,  1688,  he  found- 
ed the  Anonymous  club,  afterward  called  the 
Sterling  club.  Among  the  members  were  Car- 
lyle,  Tennyson,  Moncton  Hilnes,  John  Btuart 
Mill,  J.  C.  Hare,  C.  L.  Eastlake,  Sir  Edmund 
Head,  and  G.  0.  Lewis.  Sterling  published 
"Arthur  Coningsby,"  a  novel  (London,  1888); 
"Minor  Poems"  (188fl);  " The  Election,"  a 
poem  (1841);  and  "  Strafford,"  a  drama  (1B48). 
After  his  death  appeared  "  Essays  and  Tales," 
collected  from  various  reviews,  with  a  memoir 
by  J.  C.  Hare  (2  vols.  8vo,  1B48);  "Life  of 
John  Sterling,"  by  Thomas  Carlyle  (18B1)  ; 
"Twelve  Letters  by  John  Bterling,"  edited  by 
'W.  Coningbam(18Sl);  and  "The  Onyx Bing," 
from  "  Blackwood,"  with  a  biographical  pre- 
face by  Charles  Hale  (Boston,  1850). 
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SIBH,  DaiMi  Soe  Aaoin.T,  Uuin  Oaths- 
anra  BopHm  db  FLATiaNT. 

fTRBHBiBO,  ft  town  of  Horario,  10  m.  K. 
of  OlrnOtz;  pop.  in  1870,  18,478.  It  haa  an 
old  palace  and  a  mititary  school,  and  is  the 
great  oeutro  of  the  Uoravian  manofaotnre  of 
cotton  and  linen  goods. 

OTGBN^  Inmate,  an  Englidi  aathor,  bom 
in  Olonmel,  Ireland,  No7.  S4,  1T18,  died  in 
London,  March  18,  1T68.  His  parents  vere 
English,  and  hii  father,  Roger  Sterne,  waa  a 
lieutenant  in  Uandaaide'i  regiment,  the  move- 
ments  of  whioh,  "from  itarraok  to  transport, 
from  Ireland  to  England,"  yoiu^  Laurence 
followed  antil  hia  10th  jear,  when  he  was  pnt 
to  school  at  HaUfaz  in  England.  He  grada- 
ated  at  Oftmbridge  in  1789,  took  orders,  and 
waa  presented  to  the  living  of  Sntton  in  York- 
ahire.  In  1741  he  married,  and  about  tbesame 
time  obt^ed  the  living  of  Stillington,  adjoin- 
ing Sutton,  while  bis  nnole  procured  him  a  pre- 
bend in  York  cathedral.  For  nearlj  30  years 
his  only  acknowledged  publications  were  two 
sermons,  although  he  wrote  political  para- 
graphs (or  the  newspapers,  and  is  said  to  nave 
conduQt«d  for  some  time  a  periodioal  elec- 
tioneering paper  in  the  whig  interest,  In  1769 
he  published  at  York,  under  the  pseadonyme 
of  "Mr.  Yoriok,"  the  first  two  volomes  of 
"  Tristram  Shandy,"  which  were  reprinted  in 
London  early  in  1760,  The  Sd  and  4th  vol- 
umes appeared  in  1761,  the  Sth  and  Sth  in 
1702,  the  7th  and  8th  in  1766,  and  the  9th  in 
1767.  Long  before  the  completion  of  the 
work,  the  charm  and  the  novelty  of  the  style, 
the  whimsical  digressions,  the  exquisite  touch- 
es of  pathos  and  hnmor,  and  its  many  admi- 
rably conceived  oharaoters,  had  taken  an  ex- 
traordinary hold  upon  the  public,  and  BCeme 
ranked  with  Fielding  and  Richardson  and 
Smollett  as  a  great  writer  of  prose  fiction. 
He  was  lionized  in  London,  where  people 
were  invited  a  fortnight  in  advance  to  dine 
with  him ;  and  Boswell  has  recorded  John- 
son's remark  that  "the  man,  Sterne,  had 
engagementa  for  three  months."  The  erudi- 
tion which  so  greatly  astonished  the  not  very 
learned  readers  who  weloomed  the  appear- 
aaca  of  "Tristram  Shandy"  will,  however, 
toaroely  stand  the  test  of  modem  criticism, 
and  it  has  been  shown  by  Dr.  Ferriar,  in  his 
"  IIlnstratiOM  of  Sterne "  (1709),  that  the 
quaint  imagery  and  the  quainter  conceits  scat- 
tered through  the  book  were  largely  borrow- 
ed from  Rabelais,  Burton,  and  other  authors. 
But  after  maiung  liberal  allowances  for  pla- 
giarisms, his  Uncle  Toby,  Corporal  Trim,  Mr. 
Shandy,  Dr.  Slop,  and  Widow  Wadman  must 
he  eonsidered  tunong  the  most  original  per- 
sonages in  fiction.  In  1760  and  1766,  du- 
ring the  publication  of  "Tristram  Shandy," 
appeared  four  volamea  of  sermons,  also  by 
"Mr.  Yorick,"  In  1760  Sterne  received  an 
additional  living  at  Ooxwold  in  Yorkshire,  and 
took  a  house  in  York  for  his  wife  and  daugh- 
ter, but  passed  most  of  hia  own  time  in  Lon- 
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drat  or  on  the  continent.  In  1T63  he  viriU 
ed  France,  and  in  1764  went  to  Italy  for  hia 
health.    Retumiog  to  York  in  176T  he  wrote 

the  first  and  only  part  of  "  The  Sentimental 
Journey,"  and  took  it  to  London  for  publica- 
tion. Soon  after  its  appearance  he  di»d  with- 
out a  friend  near  him,  and  was  privately  buried 
at  Edgeware.  In  1776  hia  daughter  Lydia  pub- 
lished three  volumes  of  his  "Letters  to  hi* 
Friends,"  accompanied  by  a  short  autobio- 
graphical memoir ;  and  in  the  same  year  ap- 
peared "  Letters  to  Eliea,"  oonsiBtdng  of  ten 
letters  addressed  by  Sterne  in  March  and  April, 
1767,  to  "  Mrs.  EltEabeth  Draper,  wife  of  Dan- 
iel Draper,  Esq.,  oonosellor  at  Bombay,  and 
at  present  chief  of  the  factory  at  Surat,"  >uad 
another  collection  of  lettors  in  one  volume. 
"  Seven  Letters  by  Sterne  and  his  Friends" 
edited  by  W.  Dnrrant  Cooper,  were  privately 
printed  in  1844.  The  most  complete  edition 
of  Sterne's  works  was  edited  by  James  P. 
Browne,  M.  D.,  and  comprises  in  an  appendix 
18  letters  hitberto  unpublished  (4  vols.  Svo, 
London,  1878). — Of  the  peraonal  character  of 
Sterne,  as  seen  in  his  lite  and  letters,  no  fa- 
vorable impreesion  can  be  formed.  The  tatter 
show  him  to  have  been  indifferent  to  the  da- 
ties  of  hia  profesdon,  lax  in  principle,  a  bad 
husband,  a  faithless  lover,  oilering  nis  affec- 
tions to  two  or  three  married  women  at  onoe, 
the  dupe  of  every  coarse  flatterer,  and  false 
to  his  profeesiona  of  virtue  or  senNbility. 

BFIUHOU),  TkMMi,  an  English  writer,  bom 
in  Hampshire  about  1600,  died  in  Anguat, 
1B49.  He  was  groom  of  the  rob«s  to  Henry 
VIII.  and  Edward  VI.,  and  was  noted  at  court 
for  his  poetical  talents  and  piety.  He  under- 
took  a  translation  Into  metre  of  the  Psalms 
of  David,  but  completed  only  87,  printed  in 
164B,  Bft«r  his  death,  with  aeven  by  John 
Hopkins,  under  the  titieof  "All  such  Fsalma 
of  David  as  Thomas  Stemholde,  late  Grome 
of  the  Kinges  Majestyea  Robes,  did  in  his 
lyfe-tyme  drawe  into  Englyshe  Metre."  The 
version  waa  completed  and  published  in  1603 
as  "The  Whole  Book  of  Psalms,  collected 
into  Suglisb  Metre  by  T.  Sterabold,  J.  Hop- 
kins, and  others,  conferred  witii  the  Ebreu ; 
witb  apt  Notes  to  aing  them  withal ;"  under 
whioh  title  it  was  annexed  to  the  "  Book  of 
Common  Prayer,"  and  was  used  till  superseded 
by  Tate  and  Bruly's  collection  (1696).  Stem- 
hold  was  also  the  author  of  "Certain  Chap- 
ters of  the  Proverbs  of  Solomon,  drawen  into 
Metre"  (1648). 

tfl'fUKBOB^  a  Qreek  tyrio  poet,  bom  in 
Himera,  Sicily,  in  683  B.  C,  died  about  666. 
He  is  said  to  have  been  educated  at  Catana,  and 
to  have  been  on  friendly  terms  with  Phalaria 
of  Agrigentum.  It  is  said  that  bis  real  nam« 
was  Tisiaa,  and  that  he  received  the  name  of 
Stesichorus,  "  chorus  leader,"  for  his  efforte  in 
choral  poetry,  for  which  he  invented  the  divi- 
sions of  strophe,  antistrophe,  and  epode.  He 
wrote  Id  the  Doric  dialect.  His  poema  were 
chiefly  on  heroic  subjects,  although  he  wrote 
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maiiT'  on  themea  more  pnrelf  iTtical.  E«  wu 
the  firot  of  the  Greeks  who  compoaed  erodo 
poeniB.  The  fngmentB  of  his  writtngs  have 
been  collected  bj  Klaine  (Sttiiehari  Bimertri' 
la  Ffagmmta,  Berlio,  1826);  bj  Bchoeidewiii 
In  his  DeUctat  Poani  Orwcorum  (Gottrngen, 
183S) ;  and  b;  Bergk  in  FotUa  Lyriei  Ormei 
(8d  ed.,  Leipric.  1S67). 

nnSOSOOPE.    see  AuaouLTATioir. 

BIETTIN,  s  town  of  Pnuda,  cftpitol  of  the 
pronnce  of  PomarftniA,  on  the  left  bank  of  the 
Oder,  T6  m.  S.  £.  of  Berlin;  pop.  in  18T1, 
76,149.  The  rivwlB  oro»B«d  by  two  bridges, 
and  the  town  and  saborbB  are  defended  by 
walla,  acitsdel,  and  seTeralforta  and  outworks. 
StettJDi  has  several  fine  sqaares,  with  monu' 
ments  of  Frederick  the  Qreat  and  Frederick 
William  III.,  is  generally  well  boilt,  and  pos- 
■esaea  a  school  of  navigation,  with  an  obeer- 
Yatarj.  Tbe  ancient  cwtle  of  Stettin,  which 
WHS  tjie  residence  of  the  dokes  of  Pomerania, 
contains  a  oollection  of  northern  antiquities. 
Chemical  products,  woollen,  linen,  cotton,  bq- 
gar,  tnohora,  &c.,  are  manufactured.  The  im- 
ports amounted  in  1878  to  87,831,886  thalera, 
aad  the  exports  to  80,391,838  thalers.  The  re- 
gistered shipping  included  80  sea-going  gteam- 
era  and  178  other  vessels.  Vessels  drawing 
over  15  ft.  cannot  ascend  the  Oder,  and  dis- 
charge at  SwlnemOnde  on  the  Baltic.  8S  m. 
distant.  The  town  was  a  considerable  place 
as  early  as  the  0th  ceotory,  and  was  a  mem- 
ber of  the  Eanseatio  leagne.  It  belonged  to 
Sweden  from  1648  to  1720. 

nnilST,  Sir  JuMS  DcakuB,  a  Scottish  politi- 
cal economist,  bom  in  Edinburgh  in  October, 
1718,  died  Nov.  26, 1780.  He  was  educated  at 
the  university  of  Edinburgh,  and  in  1784  was 
admitted  to  the  Scottish  bar.  Although  of  a 
whig  familj,  he  became  imbned  with  Jacobit« 
doctrines.  Having  declared  for  the  young 
pretender  in  1T4C,  he  was  sent  by  him  on  a 
mission  to  the  court  of  France,  and  the  oonse- 
□oence  waa  a  compulsory  absence  from  Qreat 
Britain  for  17  years.  In  1768  he  waa  permit- 
tad  to  return  to  Scotland,  and  in  1771  be  ob- 
tained a  free  pardon.  While  abroad  he  pub- 
lished works  in  French  and  German  on  cnro- 
nology  and  money,  and  in  17B7  produced  his 
"  Inquiry  into  the  Principles  of  Political  Econ- 
omy''  (2  vols.  4ta,  Lonaon).  He  also  wrote 
"  The  Principles  ot  Money  applied  to  the  Pres- 
ent Stat«  of  the  Coin  of  Bengal"  (1772),  "A 
Plan  for  introdncing  an  Uniformity  of  Weights 
and  Measnrei"  (1790),  Sco.  A  complete  edi- 
tion of  his  works  was  edited  by  his  son.  Gen. 
Sir  James  Denham  Steoart  (S  vols.,  ISOG). 
(See  PouTioiL  Eookowy,  vol.  xiii.,  p.  668.) 

mXaSS,  L  A  S.  W.  county  of  New  York, 
bordering  on  Penusylvania,  druned  by  Che- 
mnng,  Canisteo,  Tioga,  and  Conhooton  rivers ; 
area,  1,425  sq^  m. ;  pop.  in  1870,  67,717;  In 
1S76,  78,923.  Tbe  surface  is  broken  and  the 
soil  generally  fertile.  Iron  ore  and  t^od  build- 
ing atone  are  found.  There  are  two  or  three 
■mall  lakes,  and  Eeoka  (formerly  Orooked)  lake 
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is  partly  within  the  connty.  It  is  traversed  by 
the  Erie  railway  and  branches,  and  by  the 
Ooming,  Cowoneaque.  and  Antrim  railroad. 
Considerable  lumber  la  exported.  The  chief 
productions  in  1870  were  S40,G67  bushels  of 
wheat,  72,T9S  of  rye,  &41,2S9  of  Indian  com, 
1,688,117  of  oats,  207,024  of  barley,  286,102 
of  buckwheat,  648,667  of  potetoea,  169,294 
tona  of  hay,  160,640  lbs.  of  tobacco,  700,704 
of  wool,  62,118  of  hops,  112,228  of  maple 
sugar,  87,018  of  honey,  8,864,686  of  butter, 
and  888,488  of  cheese  (not  including  factory 
cheese).  There  were  16,642  horses,  80,829 
miloh  cows,  2,993  working  oxen,  22,717  other 
catUe,  14a,64C  sheep,  and  16,430  swine;  6 
manofactories  of  agncnltural  implements,  46 
of  carriages  and  wagons,  7  of  nheese,  IS  of 
cooperage,  16  of  furniture,  1  of  glass  ware,  6 
of  iron  castings,  IS  of  tanned  and  S  of  curried 
leather,  4  of  machinery,  22  of  saddlery  and 
harness,  2  of  wine,  2  woollen  mills,  8  distil- 
leries, 6  breweries,  69  saw  mills,  and  18  Sour 
mUls,  Capitals,  Bath  and  Coming.  D.  A  N. 
£.  county  of  Indiana,  bordering  on  Ohio  and 
Michigan,  and  Intersected  by  tine  St.  Joseph's 
and  Pigeon  rivers ;  area,  840  aq.  m. ;  pop.  in 
1870, 12,854.  Tbe  surface  is  j^irie  and  wood- 
land, and  the  soil  is  fertile.  The  chief  produc- 
tions in  1870  were  232,816  bushels  of  wheat, 
862,200  of  Indian  com,  97,719  of  oats,  90,020 
of  potatoes,  16,861  tons  of  hay,  117,867  lbs. 
of  Wool,  289,472  of  butter,  and  8,818  of  sor- 
ghum molasses.  There  were  4,122  horses, 
8,828  milch  cows,  6,888  other  cattie,  82,387 
sheep,  and  11,883  swine.-  The  Fort  Wayne, 
Jackson,  and  Saginaw  railroad  passes  through 
the  capital,  Angola. 

ffTEDBEN,  FndCfkk  WBaa  lagHtH,  baron,  an 
American  soldier,  bom  in  Magdeburg,  Prussia, 
Nov.  16,  1780,  died  neor  UUca,  N.  T.,  Nov. 
28, 1794.  He  was  educated  at  the  Jesuit  col- 
leges of  Neisse  and  fireslan,  and  became  a 
cadet  in  an  infantry  regiment  in  1747,  an  en- 
sign in  1T49,  and  a  lieutenant  in  1758.  In 
1767  he  distiDKuished  himself  at  the,  battles 
of  Prague  and  Kossbach,  in  1768  was  appoint- 
ed an  wljntant  general,  and  was  in  the  catties 
of  Kay  and  Eunersdorf  in  17S9,  in  the  latter  of 
which  he  was  wounded.  In  1762  he  was  made 
adjutant  general  in  tlie  king's  staff.  He  was  a 
member  of  Frederick's  select  academy  of  young 
oiSoers  who  were  under  his  special  instruc- 
tion ;  and  after  the  siege  of  Schweidnit^  In 
which  he  participated,  the  king  presented  him 
with  a  valuable  lay  benefice.  At  the  close  of 
tbe  seven  years'  war  he  accompanied  to  sev- 
eral courts  of  Europe  the  prince  of  Hohenzol- 
lern-Hechingen,  who  in  1764  made  him  grand 
marshal  and  general  of  his  guard.  In  1777, 
while  on  a  visit  to  France,  he  waa  induced  by 
tbe  connt  St.  Qermain  to  go  to  America.  He 
arrived  at  Portsmouth,  N.  H.,  Deo.  1,  and 
immediately  wrote  to  oongress  and  to  Gen. 
Washington,  tendering  hb  service  as  a  volun- 
teer. Shortly  afterward  be  went  to  York, 
Pa.,  where  congress  was  in  sesaion,  was  di- 
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rected  to  join  the  anoj  onder  Washington, 
and  daring  the  winter  arrived  at  Yallej'  Forge. 
On  U&f  5,  1T78,  he  wai  appointed  inspector 
general  with  the  rank  of  major  general,  and 
in  Jnne  he  was  at  the  battle  of  Monmoath. 
He  prepared  a  manual  for  the  army,  .which 
was  approved  bj  congress  in  1779,  and  intro- 
dnced  the  most  thorough  di»ciplliie.  In  1780 
he  was  a  member  of  the  oonrt  martial  on  the 
trial  of  Uajor  Aiidr6.  In  the  same  ;ear  he  was 
placed  in  command  of  the  troops  in  Virginia, 
and  in  Jannar;  following  was  active  in  harass- 
ing the  British  force*  nnder  Benedict  Arnold. 
In  the  sommer  he  was  attached  to  Gkn.  Lafay- 
ette's diviuon,  and  took  part  in  the  siege  of 
Yorktown.  In  1760  congress  voted  him  a  life 
annnity  of  |3,G0O.  Several  of  the  states  passed 
resolutions  acknowledging  his  services,  and 
voted  him  tracts  of  land.  New  Tork  present- 
ed him  with  16,000  acres  near  Utica,  forming 
a  township  called  from  him  Btenben,  where  he 
passed  the  remainder  of  his  life,  giving  por- 
UODS  of  the  land  to  his  aids,  and  leasing  the  re- 
tni^nder.  His  life  has  been  written  by  Francis 
Bowen  in  Sparks's  "American  Biographj," 
and  by  Friedrioh  Kapp  (New  York,  1880). 

nniBiaiVlU'i^  a  dtj  and  the  capital  of  Jef- 
ferson 00.,  Ohio,  on  the  Ohio  river,  nere  crossed 
by  a  railroad  bridge,  22  m.  N,  by  E.  of  Wheeling, 
W.  Ta.,  85  m.  W.  of  Pittsbnrgh,  Pa.,  and  135  m. 
E.  by  S.  at  Oolnmhna;  pop.  in  1860,  6,164; 
in  1870,  8,107;  in  1ST5,  locally  estimated  at 
1S,000.  It  stands  on  an  elevation  on  the  right 
bank  of  the  river,  is  well  laid  ont  and  snbstan- 
tially  bnilt,  is  snrronnded  by  a  rich  farming 
and  stoek-growing  country,  and  is  the  centre 
of  an  important  trade.  Abundance  of  excel- 
lent coal  is  found  in  the  neighborhood,  and 
there  are  eight  shafts  within  the  city  limits. 
The  conrt  house  is  the  finest  in  eastern  Ohio. 
The  city  has  water  works,  gas  works,  and  two 
■team  fire  engines.  The  Httsburgb,  Cincin- 
nati, and  St.  Lonis  railroad,  and  the  river  divi- 
rion  of  the  Cleveland  and  Pittsbnrgh  rtulroad, 
intersect  here.  The  river  trade  is  extensive. 
The  chief  manafactories  are  two  fonnderies 
and  machine  shops,  two  rolling  mills,  a  nail 
mill,  two  en^e  and  boiler  works,  three  blast 
fnrnaces,  a  flouring  mill,  two  woollen  mills, 
a  paper  mill,  three  breweries,  and  two  glass 
works.  There  are  two  national  banks,  two 
private  banks,  two  savings  institutions,  nine 
public  schools,  including  a  high  school,  a  fe- 
male seminary,  a  Boman  Catholic  school,  two 
daily  and  two  weekly  newspapers,  and  18 
churches  (Christian,  Oongregational,  Episcopal, 
Lutheran,  Methodist,  Presbyterian,  and  Roman 
Oatholio).— 'A  blockhonse  was  erected  on  the 
aite  of  StenbenvUle  in  1788,  and  in  179T  a  fort 
was  bnilt  and  named  in  honor  of  Baron  Steu- 
ben; but  the  place  was  not  permanently  set- 
tled till  1797.  It  WAS  incorporated  as  a  city  in 
18S1,  and  in  1871  its  linuts  were  extended. 

STEVEHS.  LAW.  county  of  Minnesota, 
intersected  by  the  Pomme  de  Terre  river,  a 
tributary  of  the  Uinnesota;  area,  S70  aq.  m.; 
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pop.  in  1S70, 174.  The  surface  is  rolling  and 
IS  studded  with  numerous  lakes.  The  soil  ja 
productive.  The  St.  Paul  and  Paciflo  railroad 
traverses  it.  U>  An  unorganized  S.  W.  oonntj 
of  Kansas,  bordering  on  Indian  territory ;  area, 
720  sq.  m.  It  is  intersected  by  the  Cimarron 
river.  Thesurfaceisundnlating.  ill,  AN. W. 
county  of  Dakota,  bounded  B.  W.  by  the  Mia- 
sonri  river,  recently  formed  and  not  included 
in  the  census  of  1870 ;  area,  about  8,100  sq.  m. 
It  is  mostly  occupied  bythe  Plateau  dn  Coteaa 
du  Missouri.  The  N.  £.  comer  is  intersected 
by  Mouse  river.  TV.  The  N.  E.  county  o£ 
Washington  territory,  bordering  on  British 
Columbia  and  Idaho,  bounded  S.  m  part  by  tha 
Snake  river,  W.  in  part  by  the  Cascade  monn- 
tains,  and  intersected  by  the  Colnmhia;  area, 
28,000  sq^.;  pop.  in  1870, 784.  Lake  Chelan 
is  in  the  W.  part,  and  the  county  is  watered  hy 
Clarke's  fork,  the  Okinakane,  Palouse,  Spo- 
kane, and  other  streams.  There  are  broad 
plains  and  rugged  mountains,  with  some  bar- 
ren places,  but  the  proportion  of  valuable  land 
is  large,  and  much  of  it  is  very  fertile.  The 
climate  is  mild.  There  are  gold  mines  on  the 
bars  of  the  Columbia  and  lateral  streams.  The 
chief  productions  in  1870  were  6,701  bushels  of 
whea^  12,504  of  oats,  8,S2G  of  pcAtoes,  and 
7B1  tons  of  hay.  There  were  416  horses,  1,100 
cattle,  and  486  swine.    Capital,  Colville. 

n^VESS,  Akd,  an  American  clergyman,  bom 
in  Philadelphia,  Jan.  19,  1816.  He  studied  at 
Wesleyan  university,  Middletown,  Conn.,  and 
in  1884  was  settled  as  pastor  of  a  Hethodist 
Episcopal  church  in  Boston.  lu  1887  he  trav- 
elled in  Europe,  and  on  his  return  was  sta- 
tioned in  Providence,  R.  I.  In  1840  he  took 
editorial  charge  of  "  Zion's  Herald  "  in  Boston, 
and  in  18B3  df  the  "  National  Magazine,"  Neir 
York ;  in  1666  revisited  Enrope,  and  on  return- 
ing in  1S66  was  elected  editorof  the  "Christian 
Advocate  and  Journal,"  New  York.  He  after- 
ward became  joint  editor  of  "  The  Methodist," 
from  which  he  retired  in  1874.  Dr.  Stevens 
has  published  "  Memorials  of  the  Introduction 
of  Methodism  into  New  England"  (1848); 
"  Memorials  of  the  Progress  of  Methodism  in 
the  Eastern  States"  (1852);  "Church  Polity;" 
"  The  Preaching  required  by  the  Times  "  (1855) ; 
"  Sketches  and  Incidents,  a  Budget  from  the 
Saddle  Bags  of  an  Itinerant;"  "The  Great  Re- 
form;" "History  of  the  Religious  Movement 
of  the  Eighteenth  Century  called  Methodism  " 
(S  vols.,  13S3-'6I),  which  has  been  several 
times  edited  and  reprinted  in  England;  "Life 
and  Times  of  Nathan  Bangs,  D.D."  (1868); 
"  History  of  the  Methodist  Episcopal  Church 
in  the  ITnited  States  of  America "  (4  vols., 
IB84^'7);  "The  Centenary  of  American  Meth- 
odism" (1866);  "The  Women  of  Methodism" 
(1866);  and  "Compendium  of  the  History  of 
Methodism  "  (1868). 

OTETENS,  Akxsndtr  Hodfcdw,  an  American  snr- 

Sion,  bom  in  New  York  in  1789,  died  there, 
arch  80,  1889.    He  graduated  in  medicine  in 
1B15  at  the  university  of  Pennsylvania,  and 
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became  mrgical  dresser  and  afterward  lioose 
•nrgeon  in  the  New  Tork  bospitaL  In  181T 
he  was  appointed  attending  snrgeon  there,  and 
in  1839  coQsiUtiai;  surgeon.  He  was  professor 
of  the  prinoiplea  and  practice  of  Bursery  in  the 
college  of  physicians  and  surgeons,  New  York, 
from  1838  to  188T,  fuid  of  clinical  Bur^ry  from 
18S7  to  1889.  He  was  also  president  of  the 
college  from  1848  to  186&.  In  1648  be  was 
chosen  president  of  the  8tat«  medical  societj, 

BIWMB,  mm  (two).    See  supplement. 

frncVHiB,  flevge  ihirsiiir.  an  English  anthor, 
bom  in  Londoo  in  the  early  part  of  the  IBth 
oentory,  died  at  Baldock,  HerCfordabire,  Bept. 
6,  1784.    He  was  at  first  a  strolling  actor,  and 


jvel,  "The  Hiatorr  of  Tom  Fool,"  and  a 
few  jMra  later  prodnoed  an  entertfUDineDt  en- 
titled "A  Lecture  on  Heads."  He  also  pnh- 
lished  a  volume  of  "  Songs,  Oomio  and  Satiri' 
oal"  (1772);  and  after  his  death  appeared 
"  The  Adventares  of  a  Speonlist,  compiled 
from  the  Papers  of  O.  A.  Steveua,  with  bis 
Ijfe,  a  Preface,  and  Notes"  (1788). 

tnsfiuHb  L  JehM,  an  American  tDventor, 
bom  in  New  Tork  in  1749,  died  in  Hoboken, 
1{.  1.,  in  1838.  He  early  engaged  in  solving 
llie  problem  of  steam  navigation,  and  in  a 
memorial  to  the  legiBlatore  of  New  York  in 
178S  stated  that  he  had  perfected  his  plans. 
In  1804  he  launohed  a  propeller,  using  the 
ocrew,  and  in  1806  he  employed  twin  screws. 
Be  completed  the  steamboat  Phcsnix  in  1807, 
and  being  prevented  by  Fulton's  monopoly 
from  navigating  the  Hndson,  be  sent  the  ves- 
sel to  sea  and  up  the  Delaware.  Her  engines 
were  bigb-pressure  condensing,  and  the  ooil- 
era  of  the  kind  now  called  sectional.  Neither 
these  nor  either  single  or  twin  screws  were 
generally  employed  by  eoginoeri  until  many 
years  afterward.  In  1812  he  dengned  a  oir- 
cular  iron-olad  or  revolving  steam  battery  with 
armor  plating,  sabstantially  the  same  as  those 
recently  dewgned  by  the  late  John  Elder,  and 
like  those  now  construotiug  for  the  Bassian 
navy;  and  in  the  same  year  be  published  a 
[«mpblet  on  railroads,  indicating  the  mode  of 
applying  steam,  calculating  their  cost,  and  pre- 
dicting the  speed  of  trains.  He  planned  the 
Oamdea  and  Amboy  railroad.  D.  Be>eft  Uv- 
hfflH,  son  of  the  preceding,  bom  in  Hoboken, 
N.  J.,  In  1788,  died  there,  April  20,  1866.  He 
had  charge  of  hit  father's  steamboat  the  Phts- 
nix  in  its  passage  to  the  Delaware,  and  in  1808 
introdnced  concave  water  Unes  in  her  hall,  the 
first  application  of  the  wave  line  to  ship  build- 
ing; and  he  was  afterward  largely  engaged  in 
bmlding  steamboats.  In  1818-'14  he  invented 
and  sold  to  the  government  percussion  elonga- 
ted shells  for  smooth-bore  gans;  in  1818  be 
bnmed  anthnidte  cool  in  a  cupola  fnmace,  and 
soon  after  used  it  in  his  steamers.  In  1B2S 
be  tnbstitnted  the  skeleton  wronght-iron  work- 
ing beam  for  the  heavy  oast-iron  one  before  in 
Die;  and  during  the  next  S7  jean  he  made 
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nmnerons  other  improvements  in  steam  ma- 
chinery and  navigation.  In  1886  he  introdnced 
the  T  rail  on  the  Camden  and  Amboy  railroad, 
of  which  he  was  president  for  many  years. 
In  184S  be  was  commissioned  by  the  United 
States  government  to  build  an  iron-plated  war 
steamer  or  battery,  to  be  shell-proof  and  driv- 
en by  screws.  (9ee  Ison-Clad  Ships.)  In 
consequence  of  a  change  of  bis  plan,  it  was 
unfinished  at  his  death,  llli  Edtrli  lagutu, 
brother  of  the  preceding,  born  in  Hoboken 
in  1700,  died  in  Paris,  France,  Ang.  7,  186S. 
With  his  brothers  be  established  lines  of  steam 
paaaenger  and  tow  boats  on  the  Hndson  and 
other  rivers.  He  also  made  several  inven- 
tions and  improvements  in  machinery  and 
naval  archiCectare.  At  the  opening  of  the 
civil  war  he  endeavored,  in  conjunction  with 
his  brother  James  0.,  to  induce  the  govern- 
ment to  take  and  put  in  service  the  iron-clad 
battery  began  by  Kobert  L.  Stevens,  offering 
to  complete  the  ship  at  their  own  expense,  pay- 
ment only  to  be  mode  in  caae  of  her  success. 
For  the  purpose  of  showing  the  feasibility  of 
their  plans,  Utey  fitted  out  the  small  iron-clad 
Naugatuck,  and  sent  her  into  action  i  she  took 
part  in  the  engagement  on  the  James  river,  and 
rendered  valuable  assistance.  The  government 
declined  the  offer,  and  Edwin  A.  Stevens  left 
at  his  death  $1,000,000  for  the  completion  of 
his  brother's  plana.  The  amount  proved  insuf- 
flcient,  however,  and  the  vessel  was  sold  to  the 
United  States  navy  in  November,  1874,  by  the 
state  of  New  Jersey,  to  which  he  bad  he- 

aaeathed  it  Congress  having  failed  to  make 
le  appropriation  for  the  purchase,  the  vessel 
still  remains  (1876)  in  dock  at  Hoboken.  Mr. 
Stevens  possessed  an  immense  fortune.  He 
endowed  the  Stevens  high  school  at  Hoboken,  - 
and  at  his  death  left  nearly  $1,000,000  for  the 
purpose  of  founding  the  Steveni  Institute  of 
technology.    (See  Hoboken.) 

ffTEVENB.  L  Jesepta,  a  Belgian  painter,  bom 
in  Brussels  about  1819.  He  is  the  son  of  a 
French  officer,  is  self-taught,  and  residaa  alter> 
nately  at  Paris  and  Brossels,  and  is  distin- 

f  Dished  for  his  pictures  of  aiumala,  eHpecially 
ogs,  and  also  for  his  genre  paintings.  IL 
itted,  a  Belgian  painter,  brother  of  the  pre- 
oeding,  born  in  Brussels  in  18E8.  He  com- 
pleted his  studies  under  Roqueplan  in  Paris, 
and  baa  made  himself  known  by  his  genre 
picture*,  ench  as  "The  Vidt."  "The  Pink 
Lady."  and  "  The  Love  of  Gold," 

BIEfBIS,  lladdsM,  an  American  statesman, 
bom  at  PeachanL  Caledonia  co.,  Vt.,  April  4, 
1798,  died  in  Washington,  D.  C,  Aug.  11, 1866. 
His  parents  were  poor,  and  be  was  lame  and 
sickly  from  childhood;  but  he  qualified  him- 
self by  hard  study  to  enter  college,  and  gradu- 
ated with  honor  at  Dartmouth  in  1614.  He 
went  immediately  to  York,  Pa.,  where  he  taught 
school  and  studied  law,  and  soon  obtained  a 
lar^  practice.  He  kept  aloof  from  politics  till 
the  election  of  Jackson  in  1828,  agtunst  whom 
he  took  port  with  great  ardor,  and  became  an 
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aoUTe  member  of  the  whig  partr.  In  1688  and 
for  Beveral  Baoceeding  jaaie  he  was  a  member 
of  the  PeiiDSflTaQUi  legUlature,  and  be  beoame 
diatinguisbed  bj  bis  oppontion  to  alaTerf.  Ho 
waa  appointed  a  caou  oommiisioner  in  1638, 
and  rendered  important  aervioea  to  the  atate 
in  the  promotion  of  her  sjstem  of  internal  im- 
pravementg.  In  1 842  he  removed  to  Lanoastar, 
and  for  six  years  devoted  himself  to  his  profes- 
sion. He  was  elected  representative  in  oongreas 
in  1843  and  reSleoted  in  1660.  He  strongly 
opposed  the  fngitive  slave  laiv  and  the  Kansoa- 
Nebroaka  bill.  He  was  again  elected  to  con- 
Kresa  in  1858,  and  held  his  seat  till  his  death. 
In  hia  latter  years  in  congress  he  was  a  recog- 
nized chief  of  the  republican  party,  and  took 
the  lead  in  all  meaaarea  for  emancipating  and 
arming  the  negroes  and  for  giving  them  citizen- 
(bip.  He  also  advocated  acta  of  oonfisoatdon 
and  other  severe  measures  against  the  confed- 
erates ;  and  be  was  ohaiiman  of  the  managers 
for  the  impeaehment  of  President  Johnson. 

BTEVDIES,  or  iterta,  Blaaa,  a  Flemish  mathe- 
matician, born  in  Brages  about  1650,  died  at 
the  Hague  about  1630.  The  particulare  of  his 
life  are  nnknown.  In  1GB6  he  published  in 
Dutch  a  work  on  "Statics  and  Eydrostatios " 
and  "Anew  System  of  Fortifioation ;"  in  1589 
a  tract  on  the  motion  of  the  heavens ;  and  in 
1699  a  treatise  on  navigation  (translated  into 
Latin  by  Qrotins,  Leyden,  1634).  In  1605  Wil- 
lebrord  Snell  translated  into  Latin  most  of  the 
works  of  Stevinns,  bat  died  before  completing 
tlie  translation.  In  1634  Albert  Girard  pub- 
lished at  Leyden  all  his  works  in  French,  in- 
cluding a  collection  of  geometrical  problems. — 
See  Simon  Sttvin,  by  Quetelet  (BrasselB,  184G). 

OTEWABD,  Uid  Blgfa,  in  England,  the  highest 
officer  under  the  crown,  who  was  formerly 
known  by  the  Latin  title  of  moffnvt  Meaaohal- 
hu.  Under  the  Plantagenets  the  office  was 
hereditary,  and  waa  held  by  the  hoaso  of  Lei- 
oester,  until  forfeited  by  Simon  de  Montfort. 
Binoe  the  reign  of  Henry  IV.  it  baa  been  abol- 
ished as  a  permanent  dignity,  and  is  conferred 
for  some  special  occasion,  as  a  trial  before  the 
house  of  peers  or  a  coronation.  The  lord  high 
steward  presides  at  the  former,  and  at  l£e 
□lose  of  the  proceedings  breaks  bis  wand  and 
dissolves  the  court — The  office  of  steward,  or 
atewart,  alio  exiat«d  from  early  times  in  Soot- 
land,  and  gave  name  to  the  royal  family  of 
Stout,  in  which  it  was  hereditary  from  the 
time  of  David  I.  (U24-'6B)  till  the  accession 
to  the  throne  of  Robert  (II.)  Stuart,  grandson 
of  King  Robert  Bmoe,  in  1871. 

9IEWABT.  L  A  8.  W.  oonnty  of  Oeor^a, 
bounded  W,  by  the  Ohattahoocbee  river,  which 
separates  it  from  Alabama,  and  drained  by  sev- 
aral  of  ita  tribataries ;  area,  about  600  sq.  m. ; 
pop.  in  18T0,  14,204,  of  whom  9,100  were  col- 
ored. The  soil  is  fertile.  The  chief  produc- 
tions In  18T0  were  371,268  bushels  of  Indian 
com,  36,103  of  sweet  potatoes,  and  18,648  bales 
of  cotton.  There  were  708  horses,  1,933  mules 
sod  uaes,  l,7(i9  miloh  oowa,  S,96B  other  cattle, 
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1,160  ahaep,  and  8,270  swine.  Capital,  Lump- 
kin. IL  A  N.  W.  cotmty  of  Tennaasee,  border- 
ing on  KentQcky,  intersected  by  the  Cumber- 
land river  and  bounded  W.  by  the  Tennessee; 
area,  about  425  sq.  m.;  pop.  in  1870, 12,019, 
of  whom  2,700  were  colored.  The  sorface  ia 
ondnlating  and  the  soil  very  fertile.  Valaabl« 
iron  ore  abonnda.  The  I^uisviUe,  Nashvillft, 
and  Great  Southern  railroad  paaaea  through  it. 
The  chief  prodnctions  in  1870  were  81,860 
busbelsof  wheat,  436,811  of  Indian  com,  26,628 
of  oata,  17,636  of  Irish  and  18,746  of  sweet 
potatoes,  1,809  hales  of  cotton,  1,191,620  Iba. 
of  tobacco,  16,136  of  wool,  and  10,880  gallons 
of  Borghnm  molasses.  There  were  1,579  horses, 
2,168  milch  cows,  8,576  other  cattie,  8,939 
sheep,  and  16,662  swine  j  8  manufactories  of 
pig  iron,  and  1  of  blooms.    Capital,  Dover. 

SmSWlRT,  UaiMkr  Ttrmej,  an  American  mer- 
chant, bom  near  Belfast,  Ireland,  Oct.  27, 
1803,  died  in  New  York,  April  10,  1676.  He 
studied  at  Trinity  college,  Dublin,  but  did  not 
take  a  degree,  emigrated  to  New  York  in  1823, 
and  engaged  in  teaching.  In  182B  he  b^au,  at 
No.  283  Broadway,  a  dry-goods  bnmneas  which 
gradually  expanded  into  one  of  the  largest  mer- 
cantile concerns  in  the  world.  He  sent  a  ship 
load  of  provisions  to  Ireland  dnring  the  famine 
of  1646,  and  made  similar  gifts  to  the  sufferers 
by  the  Franco- Germ  an  war  and  by  the  Chicago 
fire  in  1871.  In  1S67  he  was  chairman  of  the 
honorary  oommiasion  sent  by  the  United  States 
government  to  the  Paris  exposition.  In  March, 
1869,  President  Grant  appointed  him  senretary 
of  the  treasury,  but  his  confirmation  was  pre- 
vented by  the  law  which  exdudee  from  that 
office  all  who  are  interested  in  the  importation 
of  merchandiae,    Mr.  Stewart  left  nearly  com- 

SIcted  a  bailding  on  4th  avenne  and  82d  street, 
ew  York,  oostingmorethan  {1,000,000,  which 
was  onderstood  to  be  intended  as  a  home  for 
working  prJa,  bot  which  was  finally  made  a 
general  hat«l;  and  he  was  also  bailding  at 
Hempstead  Plains,  Long  Island,  on  a  tract  of 
10,000  aores,  a  town  known  as  Garden  City. 

STEWIRT,  BBlbar,  a  British  physicist,  bom 
in  Edinburgh,  Nov.  1,  1826.  He  studied  in 
the  universities  of  St.  Andrews  and  Ediubni^h, 
and  in  1663  engaged  in  bosineas  in  Uelboume, 
AustraUa;  but  in  1854  he  retired  to  Rich- 
mond, near  Melbourne,  and  devoted  himself 
to  science.  In  1366  he  returned,  and  was 
assistant  for  six  months  to  John  Welch,  sn- 
perintendent  of  the  Kew  observatory,  and 
afterward  for  three  years  to  Prof.  Forbes  in 
Edinburgh,  lecturing  on  mechanics  and  assist- 
ing in  experiments.  In  1869  he  was  appointed 
superintendent  of  the  £ew  observatory,  and 
in  1861  examiner  in  the  nniversities  of  Lon- 
don and  Edinfanrgh.  In  1866  he  received  tha 
Enmford  medal  from  the  royal  society.  In 
1870  he  vraa  appointed  professor  of  natural 
philosophy  in  Owens  college,  Manchester,  still 
retaining  the  directorship  of  the  Eew  observa- 
tory. Besides  several  papers  in  the  "Trans- 
actions "  of  the  royal  sodety,  he  has  pnblished 
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"Elemsntarr  Leesons  in  FhTaics"  (London, 
1870) ;  "  Elemftntary  TreatiM  on  Heat "  (1871) ; 
"Phrwo  Primer"  (1872);  and  "TheOonser- 
ration  of  Emrgj"  (1873). 

nCWABT,  Ouki,  an  American  naval  offioer, 
bom  in  Philadelphia,  Jnlj  28,  1778,  died  in 
Bordentown,  N.  J.,  Not.  7,  186S.  He  entered 
the  mtf  ohftnt  seiTioe  at  the  age  of  18  as  cabin 
bo7,  and  roae  to  the  oominand  of  an  Indiamao. 
In  March,  1798,  be  entered  the  navj  as  lieu- 
tenant in  the  frigate  United  States,  emploj^ed 
in  the  Wert  Indies  against  French  privateers. 
In  Jul;,  1800,  he  was  appointed  to  the  com' 
mand  of  the  eehooner  Experiment,  of  12  gam. 
On  Sept.  1  he  captured,  titer  an  action  of  10 
minntes,  the  French  Bchooner  Denx  Amis,  of 
8  gnns;  and  soon  after,  near  the  island  of 
BarhndA,  the  French  schooner  Diana,  of  14 
gnna.  He  also  recaptnred  sereral  American 
TSuels  which  had  been  takes  by  French  pri- 
vateers. As  oonunander  of  the  brig  Siren  he 
participated  in  the  naval  operations  of  1S04 
against  Tripoli,  and  aided  in  the  destmotion 
of  the  frigate  Philadelphia.  He  be<oame  cap- 
tain  in  1806.  In  the  summer  of  1818  he  took 
command  of  the  Constitution,  and  in  December 
■ailed  from  Boston  upon  a  omise  to  the  coasts 
of  Guiana  and  the  Windward  islands,  whioh 
resulted  in  the  oaptnre  of  the  British  schooner 
of  war  Picton,  of  14  guns,  a  letter  of  marque 
under  her  convo?,  and  aeveral  merchant  ves- 
sels. About  the  middie  of  December,  1814,  he 
sailed  in  the  same  ship  upon  a  second  cruise, 
and  on  Feb.  20,  ISIS,  captured,  after  an  action 
of  40  minntes  fought  at  night,  E.  B.  H.  ship 
Cyane,  mounting  84  gone,  with  18S  men,  and 
the  doop  of  war  Levant,  of  21  gnns  and  156 
men.  Ilie  Constitution  mounted  S2  guns  with 
470  men.  Her  loss  wss  8  killed  and  13  wound- 
ed,  while  the  total  loss  of  the  British  ships 
has  been  stated  at  41.  The  Levant  was  re- 
captnred  by  a  British  squadron.  From  1816 
to  1320  Com.  Stewart  commanded  a  sqnadron 
in  the  Uediterranean,  and  from  1631  to  1823 
in  the  Pacific  He  afterward  served  on  the 
board  of  navy  commissioners,  and  as  com- 
mander of  the  home  squadron  and  the  naval 
station  at  Philadelphia.  In  18S7  he  was  placed 
on  the  retired  list,  but  resumed  service  in  1859 
as  commander  of  the  Philadelphia  navj  yard, 
under  a  new  commission  as  senior  flag  officer; 
and  on  Jnlj  16,  1802,  he  was  made  a  rear  ad- 
miral  on  the  retired  list. 

nSWABT,  Digald,  a  Scottish  metaphysician, 
bom  in  Edinburgh,  Nov.  22,  I76B,  died  there, 
June  II,  1828.  His  father  was  the  Bev.  Dr. 
Matthew  Stewart  (17I7-'8G),  professor  of  math- 
ematics in  the  university  of  Edinburgh,  and 
author  of  several  mathematical  works.  He 
was  educated  at  the  high  school  and  university 
of  his  native  city,  hei^  the  lectures  of  Beid 
at  Glasgow  dnring  one  term  (1771-'2),  was 
recalled  to  Edinburgh  to  act  as  bis  father's 
sobstitute  in  the  charge  of  the  mathematical 
clsBses,  and  was  formally  elected  conjoint  pro- 
fessor in  177S.  For  sereral  years  he  was 
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iirominent  in  the  weekly  debates  of  the  specn- 
stive  society,  before  which  he  also  read  essays 
on  philosophical  subjects.  He  was  elected  pro- 
fessor of  moral  philosophy  in  1T86,  and  leo- 
tnred  in  this  department  during  the  next  St 
years.  His  aim  was  always  moral  and  prao> 
tical  more  than  speculative,  to  portray  ideal 
perfeotioa  and  advance  the  harmonious  cul- 
ture of  all  the  faculties,  intellectual,  moral, 
and  sensitive,  rather  than  to  teach  definite 
solutions  of  intellectual  problems ;  and  his  tec- 
turea  therefore  proceeded  from  psychology  to 
theories  of  character  aqd  manners,  life  and 


nral  theology.  The  prominence  which  he  bl 
mgned  to  the  last  subject,  at  the  highest  branch 
of  metaphysics,  was  designed,  as  be  explained, 
to  resist  the  prevalent  skeptical  teudendes  of 
the  era  of  the  French  revolution.  From  the 
beginning  he  gave  lectures  on  the  theory  of 
government  as  a  part  of  the  course  on  moral 
philosophy,  and  in  1600  he  first  delivered  a 
special  course  on  the  new  science  of  poUtioal 
economy.  He  published  the  first  volume  of 
"  Elements  of  the  Philosophy  of  the  Human 
Mind"  in  1TB2.  In  the  following  year  he 
published  his  "Outlines  of  Moral  Pmlosophy," 
and  read  before  the  royal  society  an  account  of 
the  Ufe  and  writings  of  Adam  Smith,  which  was 
printed  in  the  "Transactions,"  and  was  followed 
by  his  biographies  of  Dr.  Robertson  (1796) 
and  Dr.  Beid  (1602).  Nothing  else  appeared 
from  his  pen  till  1810,  thoogh  in  this  mterval 
he  prepared  the  matter  of  all  his  other  wri- 
tings, with  a  single  exception.  In  1600  the 
sinecure  office  of  gazette  writer  of  Scotland 
was  created  for  him.  He  accompanied  in  that 
year  Lord  Lauderdale  on  his  mission  to  Paris. 
In  1810  he  retired,  on  account  of  failing  health, 
from  active  duty  as  a  professor,  and  published 
hia  "PbilosopbicsJ  Easays."  He  had  in  the 
mean  time  removed  to  Einneil  bouse,  on  the 
shore  of  the  frith  of  Forth,  20  m.  from  Edin- 
bnrgb,  where  he  passed  the  remainder  of  his 
life.  His  later  pnblicotions  are :  "  Elements  of 
the  Philosophy  of  the  Human  Mind,"  vol.  ii, 
(1614^,  and  vol.  iii.  (1827);  a  preliminary  dis- 
sertation to  the  supplement  of  the  "Encyclo- 
p»dia  Britannica,"  entitled  "A  General  View 
of  the  Progress  of  Metaphysical,  Ethical,  and 
Political  Science  since  the  Revival  of  Letters" 
(part  i.,  1815 ;  part  ii.,  1821) ;  and  "  The  Phi- 
losophy of  the  Active  and  Moral  Powers" 
(1828),  whioh  was  completed  only  a  few  weeks 
before  his  death.  In  1622  paralysis  deprived 
him  of  the  power  of  speech  and  of  the  use  of 
his  right  hand,  but  by  the  aid  of  his  daughter 
as  an  amanuensis  he  continued  his  studies  until 
disabled  by  a  fresh  paralytic  shook,  whioh  soon 
terminated  fatally.^ — His  collected  works  were 
edited  by  Sir  William  Hamilton  (10  vols.  Svo, 
Edinburgh,  18M-'6;  supplement,  1860).  Hia 
lectures  on  political  economy  were  first  pub- 
lished in  this  edition.  The  10th  volume  con- 
taina  a  memoir  by  John  Yeitoh,  with  seleo- 
tions  from  his  correspondence. 
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nSWlKT,  Jain,  an  English  traveller,  bom  in 
London  ibont  1T40,  died  there  in  1832.  He 
went  to  Madras  in  1763,  in  the  dvil  service 

of  the  East  India  fximpsiiy,  but  at  tbe  end 
of  two  7ean  resigned  His  office  and  began  a 
■qHbb  of  pedeatrian  tours  throagh  Hindoatan, 
Persia,  Nabia,  and  Abf  sBinia,  in  the  course  of 
which  he  was  at  diSorent  times  in  the  service 
of  the  nawaab  of  Aroot  and  of  Hyder  Ah.  Ho 
next  walked  to  Europe  b;  the  waj  of  the  Ara- 
bian desert;  and  having  perambulated  every 
part  of  Great  Britain,  he  crossed  the  Atlantic 
and  visited  on  foot  many  parts  of  the  United 
Btates.  He  was  oommonly  called  "walking 
Stewart"  His  writings  were  printed  in  three 
volamet  in  1810,  maialj  for  private  distriba- 
tion.  An  aoooont  of  his  life  and  adventarea 
WMppblished  after  bis  death  (London,  1632). 

BIEWAIT,  Brtut  Omit,  marqnia  of  London- 
derry.   See  OAnutBiAOB. 

neWUT  UUmt.    see  Nbw  Zeiukd. 

nVTfX,  HMir,  or  Sterr,  a  town  of  Upper 
Anstria,  between  the  Steyer  and  the  Enns, 
at  their  junction,  li  m.  S.  'E,  of  Linz;  pop. 
in  1S70,  18^93,  It  is  united  with  its  snb- 
nrbs  Ennsdorf  and  Steyerdorf  by  two  bridges. 
There  are  extennre-  manntactnres  of  hard- 
ware and  cutlery  in  the  town  and  snrronnding 
villain,  It  was  once  the  capital  of  a  county, 
and  till  1162  belonged  to  Styria,  which  from  it 
derived  its  name  (uer.  Steydrmarh), 

mCKLmCK,  the  popular  name  of  the  acair- 
thopterons  fishes  of  the  mailed-cheeked  family 
or  leltTOfftaida,  and.  ganaa  gatUroitmit  (Linn.). 
They  are  also  called  banstickles,  and  are  the 
ipinoekei  of  the  French.  Most  of  the  species 
are  found  in  fresh  water,  and  are  from  2  to  S 
in.  long;  th»  sides  are  more  or  less  protected 
by  bony  plates^  the  other  parts  being  without 
soales;  very  small  and  crowded  teeth  on  the 
Jaws,  none  <xi  the  palate;  branch! ostegal  rays 
three;  tail  keeled  on  both  sides;  ventrals  ab- 
dominal, reduced  to  a  strong  spine,  used  as  a 
wef^wn,  and  one  or  two  soft  ray»;  free  spines, 
from  8  to  16  in  front  of  the  dorsal,  which  is 
supported  by  soft  rays;  bones  of  the  pelvis 
large,  forming  an  abdomioal  sternoiQ.  They 
feM  on  aqnatio  insects  and  worms,  and  the 
fry  of  flab;  their  pugnacity  exceeds  that  of 
any  other  fish,  and  ueir  voracity  and  tesr- 
leaaneai  make  it  easy  to  capture  them  by  the 
amplest  means ;  they  are  very  active,  and  some- 
times spring  entirely  ont  of  water.  They  breed 
in  summer,  in  nests  bailt  by  the  males,  which 
at  this  season  have  the  throat  carmine  red  and 
the  eyes  brilhant  bluish  green,  the  other  parts 
above  being  ashy  green  and  the  abdomen  sil- 
very and  translucent.  The  nest  is  made  of 
delicate  vegetable  fibres,  matted  into  an  irregu- 
lar circalar  mass  cemented  by  mnoas  from  the 
body,  an  inch  or  more  in  diameter,  attached  to 
water  plants,  with  one  or  two  openings  near 
the  centre ;  when  the  nest  is  prepared  the  fe- 
male is  enticed  or  driven  in,  and  there  deposits 
her  eggs,  which  are  fecnndated  by  the  male; 
the  latter  remains  constantly  on  guard,  swim- 
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mlog  in  the  neighborhood,  driving  away  tn- 
tmders  with  great  ferocity,  frequently  putting 
in  U»  head  to  see  if  all  is  right,  and  fanning 
the  wat«r  with  the  pectorals  and  caudal  to 
■eonre  free  oircDlation  and  ventilation  for  the 
eggs;  he  is  frequently  seen  shaking  np  the 
eggs,  and  carrying  away  impurities  in  the 
mouth.  The  young  are  hatched  in  two  or  three 
weeka,  and  grow  very  slowly ;  any  of  the  small 
fry  getting  oatside  of  the  nest  are  instantly 


European  species  (0.  aetiUatut,  Linn.; 

since  separated  into  three  by  Cnvier)  has  three 
spines  in  front  of  the  dorsal,  and  is  found  in 
almost  every  pool  and  rivulet  in  Great  Britain. 
The  0.  tpinaehia  (Linn.)  has  li  or  15  free 
spinoos  rays  on  the  back,  and  haa  an  elongated 
head  and  body;  it  ia  a  marine  species,  fonnd 
in  the  northern  seas  of  Europe.  Thd  best 
known  of  the  many  species  in  the  Unit«d  Btates 
are  the  two-apined  adokleback  (G.  biaeuUatut, 
Mitch.),  which  is  fonnd  from  Labrador  to  New 
York,  2  in.  long,  olive-green  above,  yellowish 


1  (Qut«R»teiu  blunlutiii). 


spined  stickleback  (G.  qvadraeiu,  Mitch.),  of 
tneKassBchusetta  and  New  York  coasts.  Other 
species  have  eight  to  ten  spines,  and  the  raalea 
in  ail  assume  the  red  tint  in  the  breeding  sea- 
sonr  both  in  salt  and  fresh  water. 

ffnCKNET,  Bank     Bee  Eixia,  Wiluau. 

SnEGLTI^  I.  OiMiBn  Udwlg,  a  German 
author,  bom  in  Leipsio,  Deo,  12,  ITBfl,  died 
there,  Jaly  17,  I8SS.  He  was  an  architect, 
held  Important  local  offices,  and  published  po* 
etioal  and  other  works,  but  is  cniefiy  known 
by  his  EneyhhpAdit  dw  Baukwntt  der  Altsn 
(6  vols.,  Leipsio,  1792-'B)  and  GetehithU  der 
BautvTut  torn  fr&hett€n  Alterthum  hU  in  dit 
n«u«r»&ie«n(Knremberg,  ieS7;  2ded.,183S). 
IL  BctaiM,  a  German  poet,  nephew  of  the 
preceding,  born  in  Arolaen,  Feb.  22, 1808,  died 
in  Venice,  Aug.  24,  1849.  He  was  librarian 
and  teacher  at  Beriin  from  1S28  to  1988,  wb^ 
to  cure  his  melanoholy  ha  started  on  a  jour- 
ney with  his  wife.  The  latter  in  1884  killed 
herself  in  the  hope  that  the  sodden  shock  might 
restore  his  mental  vigor.  Her  oerrespondence 
and  diary  were  editod  by  Mondt :  Charlotta 
Stieglitt,  ein  Denhmal  (1885).  Her  husband 
Bubsegaently  Jed  a  wandering  life.  His  works 
Include  Bdder  dt»  Oritntt  (4  vols.,  Leipsio, 
1831-'8),  Stimmm  der  Zeit  in  Liedam  (1682), 
and  hia  poathumons  SeVaibiograpkia  and  Erini- 
nBTungtn  an  Charlottt  (1866). 
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gimajnz,  bMg  tw,  a  Rtuaian  banker,  bom 
in  Arols«n,  Germanj,  of  Jewieh  parents,  in 

1778,  died  ia  St.  Petersburg,  Mwcfi  18,  lSt8. 
He  ffOB  a  brother  of  the  medical  writer  Jtdiann 
BdegUtz,  and  in  early  life  went  to  8t  Petere- 
bnrg.  He  waa  poor,  bnt  gradually  became 
rich  and  inflnential,  and  at  his  death  left  a 
colossal  fortooe.  He  was  made  a  baron  in 
1830.  His  brothers  Nikolaas  and  Bemhord 
alao  beoame  rich,  and  one  of  the  latter'a  aoua 
was  made  coimolllor  of  the  ministry  of  the 
interior.  The  son  of  Ludwig,  the  baron  Alex- 
ander, contlnaed  the  father's  business  till  1868, 
when  he  asBDioed  the  directioo  of  the  new 
government  hank,  retiring  in  1866, 

SUGMAKU.    See  Coal  Pukts. 

ErnUES,  bra,  an  American  clergimiaii,  bora 
at  North  Haven,  Conn.,  Deo.  15,  1727,  died  in 
New  Haven,  May  13,  1796.  He  graduated  at 
Tale  college  in  1746,  and  was  a  tutor  there 
from  1749  to  1T5G.  He  studied  theology,  and 
began  preaching  in  Jone,  174B.  He  afterward 
studied  law,  was  admitted  to  the  bar  in  1763, 
and  practised  at  Now  HaTen,  In  17BB  he  be- 
came pastor  of  the  second  cbnrch  in  Newport, 
R.  I.,  where,  in  addition  to  his  professional 
dntiea,  he  engaged  in  oriental,  linguistic,  liter- 
ary, and  scientUc  investigations.  His  congre- 
gation at  Newport  being  broken  up  by  the 
British  occupation  of  the  place  in  May,  1777, 
he  removed  to  Portsmonth,  N.  H.,  to  become 
pastor  of  the  North  church.  In  September  ol 
the  same  year  he  was  elected  president  of  Yale 
college,  and  shortly  after  professor  of  ecclesi- 
astical history,  and  from  1780  was  also  profes- 
sor of  divinity.  He  pahhshed  an  "Account 
of  the  Settlement  of  Bristol "  (1786),  and  "  His- 
tory of  three  of  the  Jadgea  of  Charles  I." 
(1766);  and  he  left  an  unfinished  church  his- 
tory of  New  England,  besides  more  than  40 
volnmea  of  mannscripts.  Ilis  life  has  been 
written  by  James  L.  Kingsley,  in  Sparks's 
"American  Biogr^hyj''  2d  series,  vol.  vi. 

SnUCBO,  IlBTtH,  a  Roman  general,  behead- 
ed Aug.  28,  A.  D.  408.  He  was  the  son  of  a 
Vand^  officer  of  the  cavalry  nnder  the  empe- 
ror Valens.  For  his  services  as  an  envoy  to 
Persia  in  864  Theodotius  gave  him  the  hand  of 
Serena,  his  niece  end  adopted  daughter.  Sti- 
licho  shortly  became  master  general  of  the 
army  in  the  western  parts  of  the  empire,  and 
gained  several  victoneg  over  the  barbarians. 
Jealousy  between  him  and  Rufinus,  whom 
Theodoains  made  governor  of  the  Eaat,  soon 
ripened  into  intense  hatred.  In  894  Stilicho 
became  governor  of  the  West,  as  guardian  of 
Honoriua,  whom  Theodoains  bad  proclaimed 
Augnstus.  Theodosias  died  in  896,  leaving 
to  Qonorins  the  empire  of  the  West,  and  to 
Arcadins  that  of  the  East.  After  crossing  the 
Alps  and  establishing  a  firm  peace  on  the 
border,  Slilioho  turned  toward  the  East,  os- 
tenMbly  against  Alario,  but  really  to  break 
the  power  of  Rnfinus.  He  was  stopped  near 
Thessalonica  by  a  message  from  the  Byzan- 
tine court,  bnt  engaged  Ounas,  the  leader  of 
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the  Gothic  elliea  of  Arcadiua,  to  put  Rufinus 
to  death,  which  he  accomplished,  Nov.  27, 
896.  In  8SB  Stilicho,  without  being  asked  for 
aid  by  Aroadias,  sailed  from  Italy  against  the 
barbarians,  who  were  ravaging  northern  Greece 


ordered  Stilicho  to  leave  his  territory,  and 
made  Alaric  master  general  of  the  province  of 
Illyrionm.  In  808  a  marriage  was  celebrated 
between  StUicho's  daughter  Maria  and  Ilonori- 
ns.  In  402  Alaric  invaded  Italy,  and  Stilicho, 
collecting  bis  scattered  troops  from  Rhntia, 
Gaul,  and  Germany,  defeated  him  at  Pollentia 
(408),  and  again  soon  after  under' the  walls  of 
Verona.  Alaric  then  departed,  and  Stilicho  in 
404  received  the  honor  of  a  triumph  in  Rome. 
He  now  formed  an  alliance  with  hie  late  enemy 
against  the  emperor  of  the  East,  promising  to 
pay  him  a  large  annnal  snbaidy.  In  406  Italy 
was  invaded  by  Radagaisus,  at  the  head  of 
a  multitude  of  Vandaia,  Suevi,  Burgundians, 
Alans,  and  Goths,  While  they  besieged  Flor- 
ence, Stilicho  cut  oB  their  communications  and 
forced  them  to  capitulate  (406),  BadogaisuB 
was  pat  to  death,  and  bis  men  were  add  as 
slaves;  but  the  other  portion  of  this  horde, 
which  had  not  entered  Italy,  ravaged  Gaul, 
from  which  Stilicho  had  been  obliged  to  with- 
draw the  garrisons.  A  large  party  were  In- 
dignant at  Stilicbo's  supposed  partiality  for 
the  barbarians,  and  especially  at  the  decline  of 
the  authority  of  Rome  over  Britain,  Gaul,  and 
Spain.  His  power  at  court  was  also  secretly 
nndennined  by  the  eunuch  Olymnins,  whom 
he  himself  hsd  introduced  into  tne  imperial 
palace.  The  latter  represented  to  Eonorins 
that  he  was  without  aotbority  in  his  own  king- 
dom, and  that  his  death  was  meditated  by 
Stilicho,  who  designed  placing  the  imperial 
crown  upon  the  bead  of  his  son  Eucherins. 
While  HonoriuB  was  at  Pavia  in  408,  through 
the  agency  of  Olympius,  the  friends  of  Btin- 
cho,  some  of  the  most  illustrious  officers  of  the 
empire,  were  murdered.  Stilicho  was  in  the 
camp  of  the  barbarian  allies  at  Bologna,  an4 
his  friends  demanded  to  be  led  against  the 
marderers.  lie  hesitated,  and  Ins  friends  left 
him  to  his  fate.  An  attempt  to  assassinate 
him  was  made  by  Barus,  a  Goth,  but  Stilicho 
escaped  and  took  refuge  in  a  chorch  in  Raven- 
na. From  this  sanctuary  he  was  led  ont  by 
Count  Qeradian  and  instantly  slain. 

mufi.  Alfred,  an  American  physician,  bom 
in  Philadelphia,  Oct.  SO,  1818.  He  graduated 
at  the  university  of  Pennsylvania  in  1832,  and 
was  resident  physician  of  the  Philadelphia  hos- 
pital in  1836,  and  of  the  Fenuaylvania  hospital 
in  18S9-'41,  having  emplo][ed  the  interval  in 
attending  medical  lectures  in  Paris  and  other 
capitals  of  Eorope.  He  became  lectnrer  on 
pathology  and  practice  of  medicine  to  the 
Philadelphia  association  for  medical  instruc- 
tion in  1844,  physician  to  St.  Joseph's  hospital 
in  1849,  and  afterward  professor  of  the  theory 
and  practice  of  medioiue  in  the  Peausylvuiia 
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medical  college,  sad  since  Jane,  1864,  in  the 
anirersitj  of  Feniuj'ivania.    He  baa  pablbbed 

"MetUcsl  lostraotion  in  the  United  States" 
(PhiladelpEiia,  184G) ;  "  Elements  al  Oener&I 
PatholoKj"  (1848);  "  Eeport  on  Medical  Lit- 
erature" (1850);  "The  Unity  of  Madioine" 
(1866) ;  "  Homboldt's  Life  and  Oharaoter  " 
(1859);  and  "  TherapenticB  and  Uateria  Hed- 
ioa"  (2  vola.  6to,  1860;  revised  and  enlarged, 
1864;  4th  ed.,  1S74).— His  brother  Hobetos 
(born  Oct.  ST,  1823,  died  Aag.  20,  1S56),  resi- 
dent phyaiciaa  of  the  Pennsylvania  hospital  in 
1848-'9,  and  afterward  laotnrer  to  the  Philadel- 

fihia  association  for  medical  instrnotion,  pab- 
ished  with  Francis  "Wliarton  a  "  Treatise  on 
Medical  Jnriapradenoe "  (Philadelphia,  1856; 
2d  ed.,  with  medical  part  revised  and  enlai^ed 
by  Dr.  Alfred  etiUS,  1860). 

STILLIMGELIXr,  Edward,  an  English  bishop, 
born  in  Oraobome,  Dorset,  April  17,  1635, 
died  in  London,  March  2T,  1699.  He  waa  eda- 
cated  at  Cambridge,  at  the  age  of  IS  obtained 
a  fellowship,  and  in  1657  was  presented  to  the 
rectory  of  oatton.  Subsequently  he  became 
chaplain  in  ordinary  to  Obarlea  II.  and  dean  of 
St.  Paul's,  and  ia  1689  bishop  of  Worcester. 
Se  pablished  "Irenionm,  or  the  Divine  Right 
of  partionlar  Forma  of  Ohnrch  Government 
Siamined"  (16S9),  manifesting  much  more 
toleration  than  hia  later  works ;  "  A  Rational 
Account  of  the  Gtronnds  of  Protestant  Reli- 
sion"(fol.,  1664);  "  Discourse  oonceming  the 
Idolatry  practised  in  the  Church  of  Rome" 
(1671);  a  sermon  against  the  nonconformists 
entitled  "  The  Mischief  of  Separation,"  to  the 
criticisms  npon  which  he  replied  in  a  volarae 
entitled  "  The  Unreasonableness  of  Separa- 
tion" (4to,  1981);  and  tracts  against  Roman 
Catholics  and  Socinians.  lie  is  best  known 
by  his  "Origines  Sacrse,  or  Rational  Aoconnt 
of  the  Qrounds  of  Nataral  and  Revealed  Reli- 
gion" (4to,  16S2),  and  his  "Origines  Britan- 
nicffi,  or  the  Antiquities  of  the  British  Church- 
es" (1685),  When  James  II.  revived  the  court 
of  eaclesiaatjcal  commission,  Stillingf  eet  re- 
fused to  be  a  member  of  it,  and  after  the 
revolution  of  10S8  he  published  a  discourse 
concerning  the  illegality  of  the  commission. 
In  the  latter  part  of  his  life  he  engaged  in  a 
sharp  controversy  with  Locke  on  t^e  latter's 
definition  of  substance  and  theory  of  ideas  in 
general.  His  works  were  printed  in  1710  in 
6  vols,  fol.,  to  which  was  added  in  17S6  a  vol- 
ume of  his  misceUaneouB  writings. 
BTILLWiTHt,  N.  Y.     Bee  Sabatoqa,  Bat- 

BriLLVlTOt,  a  city  and  the  coanty  seat  of 
Washington  cc,  Minnesota,  on  the  W.  bank  of 
the  St.  Cro!»  river,  25  m.  N.  of  its  Junction 
with  the  Mississippi,  and  IS  m.  E.  N.  £.  of  St. 
Pan),  with  which  it  ia  connected  by  two  lines 
of  raiboad;  pop.  in  1870,  4,124;  in  1875, 
5,750.  It  is  the  centra  of  tjie  lumber  trade  of 
the  St.  Oroiz  valley,  and  contains  seven  saw 
mills,  a  flouring  mill,  two  planing  mills,  an 
extensive  oooperaga  and  cabinet  factory,  two 
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national  banks,  two  large  pnblio  aohool  hnHd- 
ings,  the  state  prison,  a  pablic  library,  three 
weekly  newspapers,  and  nme  churches. 

STILT,  a  wading  bird  of  the  avocet  family, 
and  genus  himantopjit  (Brisa.).  The  bill  is 
long,  straight,  slender,  and  pointed,  with  & 
groove  on  each  side  to  the  middle ;  wings  long 
and  pointed,  first  qnill  much  the  longest ;  tail 
short  and  nearly  even ;  legs  very  thin  and  long^ 
with  scaled  tarsi;  toes  moderate,  joined  at  the 
base,  with  a  wide  membrane  between  the  out- 
er and  middle  toes;  hind  toe  wanting;  clawa 
small  and  sharp ;  neck  long.    Half  a  dozen 

Kicies  are  found  in  various  parts  of  the  worid. 
e  black-neoked  stilt  (,ff.  rtw-ieollU,  Vieill.) 
is  about  14  in.  long,  black  above,  with  fore- 
head, lower  parts,  mmp,  and  toU  white;  bill 
black,  and  legs  red.  It  is  found  aa  far  N.  as 
the  middle  states  in  spring,  frequenting  salt 
marshes  in  small  flooks,  and  going  S.  beyond 
the  limits  of  the  United  States  in  aatamn ;  the 
nests  are  bnilt  in  company,  at  flrst  apon  the 


Block-DHked  Etlll  (niuBUpiu  idgtkoUla). 

rand,  from  which  they  are  gradnaUy  raised 
successive  additions;  the  eggs  are  usnallr 
four,  of  a  pale  yellowish  clay  color,  with 
large  irregular  blotches  and  lines  of  brownish 
black ;  the  flight  is  rapid  and  regolar,  the  legs 
extending  beUnd ;  the  flesh  is  indifferent  eat- 
ing. The  white  stilt  (If.  melanopUrui,  Meyer) 
b  of  about  the  same  size,  and  white,  with  the 
back  and  wings  shining  greenish  black,  and 
legs  red ;  it  prefers  the  edges  of  fresh-water 
streams,  and  is  found  in  8.  E.  Europe,  Asia, 
and  Africa ;  the  bill  is  8  in.  and  tarsus  4  in. 


at  Bcheater  Mills,  Howard  oo.,  Ud.,  May  26, 
1873.  He  studied  under  Agossiz,  and  in  1849 
engaged  in  dredging  oS  the  coast  of  New 
England.  In  1852  he  accompanied  Agaa^ 
to  Norfolk,  Ta.,  to  Investigate  the  marine 
fauna  of  that  region.  In  1852'-'6  he  was  nat- 
uralist to  the  North  Pacific  exploring  expedi- 
tion, and  In  December,  1864,  became  onrator 
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Df  the  Chicago  oos^emj  of  sdencei,  and  after' 
ward  Moretoij  and  director  of  the  mnseDm. 
The  great  Are  o(  October,  1871,  destroyed  his 
collections  and  mutmoripts,  embodjing  the 
reaults  of  20  je»ra  of  scientific  labor,  including 
bia  works  on  the  sheila  of  the  E.  coast,  and  on 
the  croatocea  of  North  America,  with  GOO  draw- 
ings and  SOO  illastrations  olreadj  engrsTed. 
ne  paaaed  the  winter  of  lB71-'2  oft  the  Florida 
ooast,  tiU  a  hiemorrhs^  of  the  Innga  ended  hia 
aotirit;.  His  works  mdnde  "A  Revision  of 
the  Sjiionjmj  of  the  Testoceoaa  Mollnsks  of 
New  England  "  (Boston,  18S1) ;  "  Bynopsis  of 
tho  Marine  Invortebrata  of  Grand  Menan,"  ix. 
(in  vol.  tJ,  of  "  Smithsonian  Contributions  to 
Knowledge,"  Washington,  1664);  "Crostacea 
and  EchinodermBta  of  the  Pacific  Shores  of 
North  America"  (Boston,  1867);  Frodromvt 
J)eieTipti<mU  Animalium  EveTUbratorum  giug 
(ft  ^iptditiont  ad  Oetanum  Paeifleum  Septatt- 
triowxtem,  &c,  (8  parts,  Philadelphia,  1857-'B0) ; 
"  Notes  on  North  American  Omstacea"  (New 
York,  18S&):  and  "Reseftrcbes  npon  the  Hy- 
drobiinn  and  Allied  Forms  "  (1S66). 

SnSLIini,  a  town  of  Scotland,  capital  of 
Stirlingshire,  on  the  rirer  Forth,  81  m.  W.  N. 
W.  of  Edinbnrgh ;  pop.  in  1871,  14,279.  It 
is  on  a  height  at  the  head  of  the  navigation 
of  the  river,  which  is  crossed  by  two  bridges 
and  a  railway.  Many  of  the  public  bnildings 
are  very  ancient.  The  castle,  wtiioh  stanas 
npon  B  rooky  height  220  ft.  above  the  plain, 
holds  a  prominent  place  in  the  history  of 
Scotland,  and  is  connected  with  most  of  the 
Important  events  that  occurred  in  that  king- 
dom before  it  was  annexed  to  England.  The 
ancient  royal  palace  is  still  standing,  and  there 
is  also  a  palace  begun  by  James  V.  and  finished 
hy  his  dangbter  Mary.  There  are  several  an- 
cient clinrcnea  and  some  modem  ones,  and  nn- 
roeroos  schools.  The  town  house  is  very  an- 
cient, and  the  old  residence  of  the  earl  of  Mar 
is  very  curious.  Stirling  has  tnannfaotories  of 
woollens,  leather,  ropes,  &a.  The  river  is  shal- 
low, but  a  considerable  trade  is  carried  on.  The 
Scottish  Oentral  railway  passes  the  town,  and 
three  other  railways  terminate  here. 

snELDfO,  Enl  sT.  SeeALRZANDiR,WttLt*.>i. 

BIKLllfG,  Itmtt  &    See  supplement. 

HTiKi-TWCj  Sir  wniaH  (Maxwkll),  a  ScoUish 
aathor,  bom  near  Glasgow  in  1618,  died  Jan. 
1&,  1678.  He  graduated  at  Cambridge  in 
18S9,  and  resided  several  years  in  Spain.  He 
published  "Annali  of  the  Artists  of  Spain" 
(8  vols.  Svo,  1848),  "  The  Cloister  Life  of  the 
Emperor  Charles  the  Fifth"  (1862),  and  "Ve- 
Issqnez  and  his  Works"  (]2mo,  1866),  and 
edited  the  marquis  de  Villars's  Memoira  d« 
la  Mur  d'Etpaane  tout  U  rignt  d»  Charltt  II, 
(4to,  1803).  From  1862  to  1866  he  was  a 
member  of  parliament  for  Perthshire.  In  1866 
he  succeeded  to  the  baronetcy  and  estates  of 
bis  uncle,  8ir  John  Maxwell,  and  assnmed  the 
surname  of  Maxwell.  He  waa  elected  rector 
of  the  university  of  St.  Andrews  in  18G3,  and 
of  that  of  Edinbnrgh  in  1672. 
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,      central  ootinty  of  Scot- 

land,  bordering  on  the  counties  of  Perth,  Clack- 
mannan, Linlithgow,  Lanark,  and  Dumbarton ; 
area,  466  sq.  m. ;  pop.  in  1871,  98,216.  The 
chief  rivers  are  the  Forth,  Avon,  Kelvin,  En- 
drick,  and  Carron.  Loch  Conlter,  Loch  Elrigg, 
and  half  of  Loch  Lomond  are  in  the  county. 
Ben  Lomond,  in  the  N.  W.  part,  rises  3,192  ft. 
above  the  sea.  Coal  and  Iron,  are  mined ;  wool 
and  cotton  are  manufactured ;  and  there  are 
immense  iron  works  at  Carron.  The  principal 
towns  are  Sldrllng,  Falkirk,  Alva,  Bannock- 
born,  and  Denny. 

SrOiT.    Bee  Ebhtox. 

STWJUIS^  Jmum,  a  Greek  compiler,  prob- 


tracts  from  more  than  GOO  Qreek  sntbors, 
many  of  whom  ate  not  otherwise  known  to 
us.  The  work  was  early  divided  into  two  por- 
tions, the  one  called  "Antholo^"  {FloriU- 
aium)  or  Sermonei,  the  other  "  Physical,  Dia- 
lectical, end  Ethical  Extracts"  (Eeloga  Pity- 
tiat,  Dialtetiea  tt  Ethiea).  The  best  edition 
of  both  portions  is  that  of  Meineke  (6  vols., 
Leipnc,  186(i-'6S). 

ETTOCE.    See  Gillitlowbii. 

nWXniDeB,  a  town  of  Berkshire  co., 
Masaachnsetts,  on  the  Housatonic  river  and 
railroad,  IIS  m.  in  direct  line  W.  of  Boston, 
audl2m.  B.  hyW.  of  Pittsfield;  pop.  in  1670, 
2,008;  in  1876,  2,069,  The  surface  of  the 
town  is  varied ;  in  the  south  is  Monument 
mountain,  separating  it  from  Great  Barring- 
ton,  in  the  west  West  Stockbridge  mountain, 
in  the  soUtbesst  the  Beartown  mountains,  end 
in  the  northwest  Rattlesnake  mountain.  Be- 
tween these  are  valleys  of  great  beauty.  The 
Housatonic  and  its  affluents  drain  the  town. 
The  Stockbridge  or  Honsatonic  Indians,  among 
whom  John  Sergeant  and  Jonathan  Edwarda 
labored  as  missionaries,  formerly  had  their 
homo  here,  but  removed  westward  in  1768. 
The  villages  of  Glendele  and  Curtisville  have 
some  manufactures.  The  village  of  Stock- 
bridge  has  a  hotel,  a  bank,  an  insurance  of- 
fice, an  incorporated  academy,  aeveral  private 
schools,  a  library,  and  three  (Jmrchee  (Congre- 
gatlontd,  Episcopal,  and  Roman  Catholic). 

STOeX  EXCHiHGE,  a  place  where  stocks  are 
bought  and  sold.  In  England  the  term  stocks 
is  confined  to  govemment  stocks,  annuities, 
&0.,  and  the  term  shares  le  used  for  the  capi- 
tal or  stock  of  railroad,  banking,  and  other 
companies ;  but  in  the  United  States  bonds 
representing  national,  state,  county,  and  city 
debte,  and  the  ^ares  of  ridlroade,  banks,  mi- 
ning, manufacturing,  telegraph,  and  insurance 
companies,  are  all  called  stocks.  In  France 
the  word  renUt  has  the  same  limitation  as 
stocks  in  England.  Dealing  in  stocks,  bonds, 
and  annuities  is  the  business  of  the  stock  ex- 
change, and  the  dealers  in  them  are  known 
Ba  stock  brokers  and  stock  jobbers.  In  New 
York  the  traiBo  in  stocks  is  of  two  kinds,  the 
regular  sole*  at  the  first  and  second  boards, 
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and  Uia  openlioiii  of  the  street  The  first  are 
legitimate,  and  the  salea  are  presamed  to  be 
honajide;  the  second  ere  generally  specular 
live,  and  are  often  mere  gambling  or  betting 
by  men  trithont  capital.  The  board  of  brokers 
in  New  York  is  oomposed  of  more  than  1,Q0Q 
regnUr  membere,  vho  at  their  two  daily  aes- 
siona,  either  on  their  own  aoconnt  or  as  bro- 
kers for  othera,  pnrobsae  or  sell  the  varioos 
stocks  which  are  called  in  order.  The  presi- 
dent, secretary,  treaanrcr,  and  governing  com- 
mittee of  40  memlMrs  are  the  eieontive  of  the 
exchange,  and  can  admit,  suspend,  expel,  and 
readmit  members.  Next  in  importance  is  the 
SDb-committee  of  arbitration,  which  decides 
All  dispntas  arising  from  transactions  between 
members.  When  a  member  fails  to  deliver 
or  pay  for  stocks  as  agreed,  his  name  is  straok 
from  the  list;  but  he  may  be  reinstated  upon 
effecting  a  settlement  with  his  creditors.  The 
New  York  stock  exchange  is  the  wealthiest 
organization  of  the  kind  in  the  world.  The 
par  valae  of  annoal  sales  made  at  the  boards 
and  "  over  the  connter  "  is  estimated  at  more 
than  122,000,000,000 ;  bat  this  enormons  sera 
covers  all  sorts  of  speculative  transactions, 
including  those  where  no  actual  transfer  of 
stocks  occnrs,  and  "diSerenoes"  only  are  paid 
or  adjusted,  these  operations  forming  in  fact 
the  bulk  of  the  business  in  Wall  street.  The 
roles  of  the  exchange  are  very  strict,  aud  cover 
a  rigid  scrutiny  of  all  securities,  a  systema- 
tization  of  the  brokerage  budness  of  member 
with  member,  a  lurTeillance  over  members 
in  respect  of  their  fidelity  to  contraota,  and 
■  stringent  examination  of  the  character  and 
responsibility  of  candidates  for  membership. 
An  applicant  for  membership  most  bo  21 
years  old,  a  banker,  broker,  or  stock  dealer  in 
New  York  for  one  year,  or  a  clerk  to  a  mem- 
ber for  two  years,  or  a  member  in  good  stand- 
ing of  the  Phiiadelphio,  Baltimore,  or  Boston 
board.  The  initiation  fee  of  a  member  ad- 
mitted by  election  has  recently  been  fixed  at 
$10,000,  and  of  one  admitted  by  transfer  at 
$300.  Daring  business  hoars  the  board  is  in 
constant  communication  with  the  flnancial  cen- 
tres of  Europe,  and  the  brokers  pay  $1,000,000 
a  year  for  telegrams  from  London  alone. — The 
stock  exchange  has  its  own  peculiar  terms,  not 
generally  nnderstood  by  outsiders.  Among 
those  in  moat  frequent  nso  are  "long"  and 
"abort,"  expressing  individual  excess  or  de- 
floiency  in  the  holding  of  a  specified  stock  for 
speoulative purposes;  and  "bull"  and  "bear," 
designating  those  respectively  who  find  their 
interest  in  operating  for  a  rise  or  tall  in  the 
prioe  of  stocks,  or  who,  foreseeing  either  a  rise 
or  fall,  take  messures  to  protect  themselves  or 
make  a  profit  on  the  "turn  of  the  market." 
The  bull  endeavor*  to  appreciate  or  "  toss  up," 
and  the  bear  to  depreciate  or  "  pull  down  "  the 
prioe.  The  phrase  "buyer's  option,"  added 
to  tbe  memorandum  of  a  sale  of  stocks,  im- 
plies that  the  purchaser  who  boys  at  80  or  60 
days  can  call  for  the  delivery  of  tbe  ftodcs 


at  any  time  within  the  period  by  giving  ono 
day's  notice  and  paying  interest  at  0  per  cent, 
np  to  tbe  time  he  calU.  Bach  porchases  are 
usually  made  at  a  little  above  the  cash  price. 
"Seller's  option"  is  a  little  below  iJie  cash 
price,  and  tbe  seller  has  the  right  to  deliver  on 
any  day  within  the  limited  time,  by  giving  one 
day's  notice,  receiving  interest  np  to  the  time 
of  delivery.  A  "corner"  is  an  operation  by 
one  or  aeveral  brokers,  who  form  a  clique  to 
compel  others  to  pay  a  heavy  difilerence  on  the 
price  of  stock.  Sometimes  the  clique  purehaae 
gradually  a  large  amonnt  of  stock  on  time, 
buyer's  option ;  they  next  sell  nearly  the  same 
amonnt  on  time,  seller's  option,  so  as  to  secore 
an  eventual  market  for  their  stock ;  then  bay 
for  cash,  thus  raising  the  price,  and  make  a 
sudden  call  for  the  stock  they  have  purchased 
on  buyer's  option,  which,  if  they  have  calcu- 
lated correctly,  compeb  the  parties  from  whom 
they  have  purchased  to  bny  of  them  at  a  high 
price  in  order  to  deliver  at  a  low  one.    "A 

Eoint,"  the  first  element  of  succeesful  specn- 
ition,  is  trustworthy  private  information  oon- 
cerning  a  certwn  stock,  snob  as  whether  a  bull 
morement  is  organizing,  or  an  extra  dividend 
is  to  be  declared,  or  new  stock  ia  to  be  issued, 
or  any  other  cause  ia  likely  to  affect  the  price. 
A  "lame  duck"  is  a  broker  who  is  nnable  to 
respond  with  tbe  shares  or  money  when  con- 
tracts mature.  A  "  spread  eagle  "  is  the  oper- 
ation of  a  broker  who  sells  a  large  quantity 
of  stock  on  time,  say  SO  days,  buyer's  option, 
and  buys  the  same  quantity  ait  a  lower  price, 
on  the  same  time,  seller's  option.  If  both 
contracts  run  their  full  time,  he  makes  his  dif- 
ference; hut  if  the  bnyer  or  seller  calls  for  a 
settiement  before  tlie  time,  be  may  be  serious- 
ly embarrassed.  The  "street"  or  the  "curb- 
stone brokers"  are  not  governed  by  as  strict 
rules,  and  their  operations  are  mostly  specu- 
lative. "Put,"  "call,"  "ballooning,"  "sad- 
dling," "unloading,"  and  more  than  40  other 
terms  make  up  the  dialect  of  the  exchange. — 
In  the  Paris  houne  there  ere  60  agentM  da 
ohange,  appointed  by  the  government.  Each 
must  deposit  1&6,000  fr.  in  the  national  trea- 
sury as  a  guaranty  of  upright  conduct,  and 
also  100,000  fr.  with  the  syndicate  of  the  bourse 
as  a  cautionary  fund  applicable  to  losses  sus- 
tained by  the  customer  through  the  broker's 
fault.  A  broker's  seat  is  worth  from  1,600,- 
000  to  2,000,000  fr.,  and  cannot  be  sold  without 
the  consent  of  the  governing  committee.  There 
are  60  eaurtitrt  de  commerce  and  8  eourtiert 
d^atiuTaneSt  who  transact  much  of  their  busi- 
ness at  the  bourse.  The  havMimv  and  haiuura 
correspond  to  the  American  bnlls  and  bears, 
and  the  emtliue  to  street  or  curbstone  opera- 
tors. Cash  sales  are  infrequent,  and  the  greater 
part  of  the  business  is  "  privilege,"  technipally 
itmreKi  d  jtrijoe,  the  buyer  deciding  on  the 
16th  and  BOth  of  the  month  whether  he  wiU 
take  the  stock  or  not,  but  in  either  case  having 
to  pay  the  premium.  The  time  transaetions 
are  oeaally  "  the  end  of  the  current  month," 
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or  the  end  of  the  next  month.  The  4th  of  each 
month  is  Bettlin^;  daj.  The  parquet  ie  in  Bea- 
t'wa  from  1  to  8  P.  M.  every  da.j ;  the  evalUit 
ij  in  sesaion  throagh  the  daj,  and  it  inclndeB 
B  large  namber  of  female  jobbers  and  specu- 
lators. The  London  stock  exchange  numbers 
□earlj  2,000  r^olar  members,  who  most  be 
reelected  annoulj.  Each  member  pays  £10 
yearly,  and  three  members  give  seonrity  to  the 
amount  of  £300  each  for  a  new  member. — The 
eicitemeot  at  the  hour  of  "high  'change," 
in  London,  Paris,  or  New  York,  is  often  such 
as  beggars  description ;  several  hundred  men 
are  shoating,  calling  out  what  they  have  to  sell 
or  what  tbej  wish  to  bay,  at  the  top  of  their 
voices,  all  together,  and  leaping  and  geaticu- 
lating,  almost  as  if  iosaue;  in  speculative  peri- 
ods, inunense  sums  are  made  or  lost  in  a  few 
minntes.  Tlie  stock  eicbangee  of  Amsterdam, 
Berlin,  Frankfort,  Madrid,  and  Vienna  are 
among  those  most  noted  in  Europe. 

SnMK  FISH.  Bee 
Cod. 

^rNXHUDT,  JOm 
kUS,  a  Grerman  chem- 
ist, bom  at  Rahrs- 
dorf,  Saionj,  Jan.  4, 
1809.  After  serving 
in  a  pharmaoy,  he 
tanght  natural  acien- 
c«s  at  Dresden  in 
1838-'9,  afterward  at 
Chemnitz  till  1847, 
and  in  1848  waa  called 
to  the  new  chair  of 
agricultnral  chemis- 
try in  the  academy  of 
Tharand.  In  1844 
ho  began  a  oonrse  of 
lectures  before  the 
Chemnitz  agricultural 
society,  which  led  to 
the  establishment  of 
the  system  of  agri- 
caltnral  experimental 

stations.  From  1846  to  1840  he  edited  Dot 
polyUehnUehe  Ctntralblatt,  and  from  1860 
to  1865  (with  Schober),  Die  ZeiUehrift  fUr 
deuUehe  Landairthe;  and  in  I8GJS  he  estab- 
lisbad  at  Berlin  Der  ektmUeke  Aebenmann, 
in  which  are  pablished  his  familiar  lectnrei 
before  farmers  olnbs  and  societies,  which  be 
calls  "  field  sermons."  It  is  said  that  the  yield 
of  grain  in  Saxon;  has  been  doubled  chief- 
ly through  Lis  efforts.  His  principal  works 
are:  UnteTtuehung  der  rteieixi'uer  SteinJaihlen 
(1840);  Utber  EritnnvTig  wnd  Anviendv-ng  der 
OiftfarU  (1844);  Sehula  der  ChemU  (1840; 
ITth  ed.,  1878;  English  translation  by  G.  H. 
Pence,  M.  D.,  "The  Principles  of  Chemistry 
illastrated  by  SimpleExperiments,"  Cambridge, 
Mass.,  1850;  alaobyA.HeQfrey,London,18GG); 
Onanohiiehlein  (1651);  and  Ck»mUcht  FeJd- 
predigUn  (1851 ;  English  translation  by  J.  E. 
Teschemacher,  "Chemical  Field  Lectures  for 
Agricolturista,"  Cambridge,  Uaes.,  1863). 
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nOCEBOLH,  a  city  and  the  capital  of  Sweden, 
in  lat.  69°  20'  N.,  Ion.  18°  8'  E.,  380  m.  N.  E. 
of  Copenhagen;  pop.  in  1874,  147,249.  It  is 
partly  built  on  islands  and  intersected  by  many 
canals,  surrounded  on  the  land  side  by  rocks, 
forests,  and  hilla,  and  on  the  water  side  by  I-ake 
Mfelar  and  the  Salt  BjO  (Salt  lake),  an  arm  of 
the  Baltic.  This  combination  of  land  and  water, 
together  with  the  magnificent  harbor  and  pal- 
ace, and  other  remarkable  sights,  forms  one  of 
the  must  picturesque  panoramas  in  the  world. 
The  city  is  well  built,  has  several  fine  squares, 
and  abounds  in  stately  buildings.  The  royal 
palace,  completed  in  17S4,  consista  of  a  huge 
quadrangle  of  solid  granite ;  it  is  as  remarkable 
for  the  fitting  up  of  the  royal  apartments  as 
for  its  grand  and  admirable  proportions,  and 
the  chaste  yet  massive  style  of  its  Italian  ar- 
ohitectupe.  It  is  on  the  highest  and  most  oea- 
tral  of  the  three  islands  of  the  original  town, 
distinctively  called  the  city  (Slad)^  and  one  of 


the  three  main  metropolitan  dividons.  These 
islands  have  been  enlarged  by  embankments 
built  on  pBes,  whence  the  name  of  Stockholm, 
meaning  an  island  on  pilee.  The  other  two 
chief  divisions  are  the  northern  suburb  {Norr- 
malm),  the  fashionable  quarter,  and  the  south- 
ern suburb  (SCdermalm),  that  of  the  working 
classes;  the  former  is  connected  with  the  dty 
by  a  fine  granite  bridge,  and  the  latter  by  sev- 
eral drawbridges,  and  there  is  a  new  line  of 
rdlway,  with  remarkable  viaducts  and  tun- 
nels. The  principal  government  offices  and 
mercantile  houses  are  adjacent  to  the  palace 
and  the  quay,  and  the  most  elegant  stores  are 
in  Norrmalm.  The  building  next  in  beauty  to 
the  royal  palace  is  the  new  national  mnsenm, 
at  the  8.  end  of  tho  formerly  separate  island 
of  Blasiiholm,  which  is  now  united  to  Norr- 
malm. Its  front  faces  the  terrace  garden  of 
the  rnyol  palace,  overlooking  the  harbor;  it  is 
2S0  ft.  long  by  170  ft.  broad,  and  90  fL  high. 
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and  bas  tbree  atones  filled  with  iaterestiiig 
coUeotions,  sooa  tc  inolnde  the  picture  gallery 
of  the  palace.  A  ue<r  building  hu  also  been 
provided  fur  the  roTal  or  natioaal  librarj  of 
aboat  70,000  volumes  and  4,000  unique  msiia- 
eoripta,  which  ooonpied  a  space  extending  over 
nearly  the  whole  S.  E.  wing  of  the  palace. 
There  are  more  than  2C  places  of  worship, 
chiefly  for  Lutherans,  but  including  seTerai 
for  other  Protestants,  one  for  Catholics,  one 
for  Sweden borgians,  and  a  new  and  handsome 
Bjnf^gae.  The  interior  of  the  chnroh  of 
St.  Clara  is  exceptionally  fine.  The  Swedish 
Idngs  are  orowned  in  tbe  old  St.  Nicholas 
ohnrcb.  The  most  ancient  chnrch  is  that  of 
Solna,  with  the  tomb  of  Berzeliae,  and  the 
most  pictnreeque  is  tbe  Riddarholm,  original- 
ly a  Franoiooan  convent  and  now  used  as  a 
Santheon.  In  the  latter  are  the  armor  of 
'barles  IX.,  attribnted  to  Benvenato  Cellini, 
the  shrine  of  Onstavus  Adolphus,  and  that  of 
Obarlea  XII.  in  the  opposite  Corolin  chapel. 
Bemodotte  is  bnried  in  the  obapel  of  the  pres' 
ent  dynasty,  adjoining  the  Gastavan.  Other 
notable  buildings  are  the  governor's  palace ; 
the  houses  of  parliament,  inclnding  the  liid- 
darhns,  or  house  of  the  nobles  and  the  diet; 
the  royal  mint:  the  eichange;  the  academy 
of  sciences,  with  a  library  ol  40,000  volumes, 
a  cabinet  of  nataral  history,  and  a  museum 
with  rich  Eofilogical,  minaralogical,  and  geo- 
logical collections;  the  geological  and  tech- 
nological institutes;  the  mining  academy,  re- 
oently  removed  hither  from  Fahlnn;  the  new 
art  nnion  and  exhibition  buildings,  with  coa- 
oert  rooms;  the  royal  theatre,  where  Onstsvns 
III.  was  assaannated  in  1792  ;  and  tbe  houses 
in  which  Swedenborg  and  other  eminent  men 
were  bom.  The  most  celebrated  educational 
institation  is  the  medical  faculty,  the  princi- 
pal one  in  Sweden,  attended  by  a  mnoh  larger 
QOmher  of  students  than  that  at  the  university 
of  tJpsal.  A  new  free  university  is  projected, 
and  there  ore  three  gymnasia,  various  special 
schools,  a  military  college,  and  a  high  school 
of  artillery,  the  last  near  tbe  city  at  Uarieberg. 
No  city  has  a  greater  variety  of  rural  and 
waterside  pleasure  grounds.  The  most  cele- 
brated is  the  Djurgard  or  deer  park,  which 
oocnpies  almost  an  entire  island  opposite  the 
"city,"  since  18(18  nnited  to  the  metropolitan 
district.  It  is  about  G  m.  in  circumference, 
and  oontaia*  the  Rosendal  palace.  The  Haga 
park,  a  little  beyond  the  observatory,  opposite 
the  new  oemetery,  is  atodded  with  l^ands, 
has  water  communication  between  its  difier- 
ent  parts  and  tbe  city,  and  contains  a  royal 
palace.  The  adjacent  park  of  Carlberg  is 
another  delightful  summer  resort.  Tbe  park 
known  as  the  Ilumlegard  (hop  garden),  W. 
and  N.  W.  of  Norrmalm,  has  been  greatly 
improved;  it  contains  the  new  library  build- 
ing and  large  barracks.  In  Berzelius's  park 
is  a  monument  to  Berzelius.  Among  tbe  oth- 
er numerous  monuments  in  the  city  are  those 
to   Birger  Jarl  and  to  Swedish  sovereigns. 
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That  of  Obarlea  XII.  was  erected  in  186^  op- 
posite the  palace  in  the  Enngstradgard  (king'a 
garden)  square.  Few  cities  preaent  ^rcAter 
natural  beauties  than  Stockholm,  and  in  the 
vicinity  are  many  royal  and  private  summer 
palaces  and  villas.  The  city  is  also  the  centre 
of  Swedish  industry  and  trade.  It  has  about 
SOO  manufacturing  establishments,  chiefly  of 
Bugar,  tobacco,  machinery,  cast  iron,  leather, 
silk,  soap,  cloth,  and  porcelain.  It  is  the  prin- 
cipal Stcedish  port  of  entry.  The  imports 
in  1674  amounted  to  abont  $S0,0O0,O0O,  and 
the  exports  to  $80,000,000 ;  and  the  customs 
receipts  reached  nearly  (8,000,000.  The  en- 
tries of  British  ships  alone  comprised  8S  steam- 
ers and  ISI  sailing  vessela.  The  total  inward 
shipping  in  the  foreign  trade  includes  over 
I, GOO  vessels,  besides  nearly  10,000  in  the 
coasting  trade,  and  about  60  local  steamers. 
The  exports  to  the  United  States  in  IS^S-'d, 
chiefly  iron,  were  valued  at  (1,068,997  in  gold. 
Tbe  harbor  accommodates  the  largest  vessels 
and  is  defended  by  a  fortress. — The  repntea 
founder  of  Stockholm  was  Birger  Jar^  the 
father  and  gnardian  of  Waldemar,  elected  king 
in  1250.  A  settlement  had  been  in  existence 
at  the  spot  since  the  destruction  of  Sigtuna 
by  Finnish  pirates  in  1187,  It  was  a  power- 
ful stronghold  against  the  devaatadons  of  the 
pirates  in  all  the  towns  along  Lake  Hralar,  and 
was  frequently  besieged,  Stockholm  became 
the  residence  of  the  Swedish  monarchs  soon 
after  Birger's  death,  though  Upsal  continued 
long  afterward  to  he  the  seat  of  government. 
With  LQbeok  and  Hamburg  reciprocity  o(  free 
trade  was  established,  and  soon  after  witb  Biga. 
In  ISOl  the  citadel  was  held  against  insurgents 
by  Christina,  qoeen  of  Denmark,  whose  hus- 
band, King  John,  rnled  over  the  three  united 
kingdoms  of  Scandinavia.  King  John  bad  left 
his  queen  In  command  of  a  garrison  of  1,000 
men,  whose  number,  after  a  siege  of  eight 
months,  was  reduced  to  abont  80.  She  was 
compelled  to  capitulate,  Uay  27, 1603.  A  still 
more  heroic  defence  agdust  the  Danes  under 
Christian  II.  was  made  by  Christina  Gyllen- 
stjema,  tbe  widow  of  tbe  fallen  regent  Sten 
StQr6.  After  a  terrible  siege  of  four  months, 
the  place  was  surrendered,  Sept.  7,  1520,  with 
the  solemn  guarantee  of  the  king  to  respect 
the  rights  of  the  inhabitants.  A  fearful  mas- 
sacre ensued,  known  as  the  "blood  bath  of 
Stockholm."  Many  treaties  have  been  dgned 
here  in  modern  times;  in  1866  that  witb  tbe 
western  powers  guaranteeing  the  integrity  of 
Swedish  territories. 

STOCKMe,  a  olose-fittitig  garment  for  the 
foot  and  leg;  nsually  knit  or  woven.  Prom 
paintings  found  at  Pompeii,  as  also  from  no- 
tices in  some  of  the  Latin  classics,  it  appears 
that  stockiDgs  were  known  to  the  Romans  in 
the  latter  days  of  the  republic  and  under  the  em- 
pire; hat  they  formed  no  part  of  the  ordinary 
costume.  Fateiit,  bandages  wonnd  round  the 
leg  from  the  ankle  to  the  knee,  were  sometimes 
worn  by  persons  in  delicate  health,  or  as  a  pro- 
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teotion  to  the  legs  vhen  wslking  throngli  briera, 
as  to  buntiiiK,  on  the  marob,  &o.  The  art  of 
kaitting  etOoliuigH  is  Qmallj  said  to  have  origi- 
nated in  Scotland  in  the  early  part  of  the  16th 
century.  In  the  times  of  Elizabeth  it  wa»  an 
important  industry  in  England,  and  the  qaeen'e 

Gvemmant  refnied  letters  patent  to  WiUiani 
e,  Uie  inventor  of  the  stooking  frame  (1G89), 
on  the  gronnd  that  the  maohine-made  goods 
would  drive  the  home-made  out  of  the  markets 
and  rain  the  workpeople.  Leo  took  his  machine 
to  Franoe,  and  establiahed  a  factory  at  Bouen, 
where  he  employed  a  nomber  of  his  own  coun- 
trymen. Folittoal  troubles  soon  drove  bim  out 
of  Ronen,  and  he  died  on  the  way  to  England. 
His  brother  Introdaced  the  mannfaotare  into 
Nottinghamahire,  which  bas  ever  ainoe  tieen 
famous  for  its  prodnotion  of  stookings.  Stock- 
ing framee  were  introdaoed  into  the  United 
States  in  the  ISth  centnry  at  Philadelphia  and 
Qermantown,  Pa.,  New  York  eity,  and  seve- 
ral places  in  the  middle  and  eastern  states.  The 
adaptation  of  the  Lee  machine  to  power  was 
first  aceomplisbed  by  Timothy  Bailey  of  Albany 
in  1831 ;  and  the  first  machine  tbne  ma  was 
at  Oohoes,  N.  Y.,  in  1833.  The  old  Lee  inven- 
tion was  a  square  frame,  producing  a  straight 
strip,  whioh  was  eat  off  in  proper  lengths,  and 
seamed  together  to  form  the  stocking.  But  a 
great  improvement  npon  this,  the  ori^n  of 
which  is  anknown,  was  the  cironlar  loom  in 
which  a  continnons  oiroalar  web  is  knit  of  any 
length,  whioh  Is  cnt  no  and  formed  into  the 
shape  of  a  stocking.  Several  others  have  since 
been  devised  in  the  United  States  for  manafac- 
taring  purposea,  as  aJso  for  family  use. — The 
varions  knittiag  machines,  whioh  are  too  nn- 
merons  to  be  mentioned  in  detail  in  this  arti- 
cle, prodaoe  what  is  called  the  stocking  stitch 
or  diain  work,  oongietiag  of  loops  formed  in 
saoceoion  npon  a  single  thread,  each  one  locked 
by  that  whioh  follows  it.  These  machines  may 
be  distingoisbed  bf  the  different  kinds  of  nee- 
dles the;  emplor,  and  also  by  the  manner  in 
which  these  are  arranged:  whetheronastraight 
faoricontal  line,  all  pointing  the  same  way,  as 
in  the  oommon  stocking  loom,  or  aronnd  an 
open  horizontal  circle,  ^1  pointing  toward  the 
centre.  The  latter  are  known  as  the  rotary 
round  machines.  Every  needle  is  hooked  at 
the  end,  so  as  to  hold  the  thread  laid  across  it 
that  ia  to  form  the  next  loop,  while  the  loop 
previonely  formed  on  the  same  needle  slips 
back  on  the  shank  aa  the  needle  is  pnsbed  for- 
ward, and  with  its  return  runs  over  the  hook 
and  off  the  end.  The  contrivance  by  which  this 
is  effected  distinguishes  the  several  needles.  In 
the  straight  frames  the  work  is  done  first  across 
the  needles  in  turn  in  one  direction  and  then 
back  in  the  other,  and  so  on ;  but  in  the  rotary 
round  machines  the  revolntion  carries  the  nee- 
dles constantly  round  in  the  same  direction, 
each  one  takii^  up  the  thread  in  tnm,  and  so 
rapidly  that  the  movements  cannot  be  clearly 
perceived.  The  one  class  of  machines  pro- 
daoes  a  flat  web,  and  the  other  a  tabolar  one, 


each  of  which  hangs  from  the  needles  and  is 
drawn  down  as  it  lengthens  by  means  of,  a 
weight  The  number  of  stitches  or  loops  which 
each  machine  can  form  in  a  minnte  varies  with 
the  gauge  of  the  needles  or  the  distance  apart 
at  which  they  are  set.  The  machines  construct- 
ed for  family  aae,  and  worked  by  a  treadle  or 
crank  like  a  sewing  machine,  make  about  half 
as  many  stitches  as  the  factory  machines.  In 
the  factory  three  or  four  machines  are  easily 
tended  by  one  boy.  Ribbed  work  is  performed 
in  the  same  machines  by  bringing  in  play  a  set 
of  vertical  needles,  so  arranged  as  to  work  in 
connection  with  the  horiiontal  and  produce  the 
additional  stitches  required.  As  the  needles 
are  set  to  a  particular  gaoge,  they  necessarily 

firodnoe  the  same  number  of  stitches  to  the 
nab;  and  the  only  variations  practicable  in 
the  work  ore  in  using  yams  or  tlireads  of  dif- 
ferent degrees  of  fineness,  and  in  altering  the 
tendon  so  as  to  make  the  work  closer  or  more 
open. — The  shaping  of  the  web  to  fit  the  foot 
ia  a  matter  of  no  little  in^nnlty.  The  flat  web 
is  either  knit  in  long  strips  of  sufficient  width 
to  make  when  turned  over  several  stockings 
which  are  cutout  from  these;  or  the  web  is 
at  once  knit  upon  the  machine  in  the  shape 
required  for  making  a  stocking  when  the  parts 
are  properly  folded  over.  In  the  latter  the 
wider  part,  when  turned  over  and  fastened, 
forms  the  leg  of  the  stocking.  Two  narrow 
strips  at  the  base  of  this  part,  turned  nnder 
and  joined  together,  form  the  heelj  white  a 
central  strip  twice  the  length  of  the  foot,  being 
turned  over  at  the  toe,  forms  the  top  and  bot- 
tom of  the  foot,  and  is  neatly  united  to  the  heel 
and  aronnd  its  edges  by  knitting  or  seaming. 
In  forming  the  foot  to  the  oylindrioal  webs,  a 
slit  is  made  above  the  heel  htdf  across  the  web, 
whioh  admlto  of  the  part  designed  for  the  foot 
being  curved  ont  at  the  instep.  The  loops 
along  the  edges  of  the  cnt  are  then  taken  up 
on  hand  needles,  and  the  space  for  the  heel 
Is  filled  out  by  hand  knitting.  In  the  same 
manner  the  toe  is  completed;  and  thus  the 
stocking  is  finished  without  a  seam. — Notwith- 
standing the  large  number  of  machines  em- 
ployed in  knitting,  stockings  are  still  largely 
produced  by  the  old  method  of  hand  knitting, 
which  admits  of  the  nse  of  a  harder  and  firmer 
yam  than  that  adapted  to  the  machines;  and 
even  where  the  machine  work  is  produced  in 
large  mills  employing  steam  power,  the  band 
looms  are  also  in  extensive  nse,  many  of  them 
in  the  houses  of  the  operatives.  In  the  facto- 
ries the  knitting  machines  are  also  made  to  pro- 
duce many  other  articles  of  apparel,  as  under- 
shirts, drawers,  comforters,  Bcu^s,  opera  hoods, 
talmas,  nnbiaa,  gloves,  mits,  &o.  The  total  pro- 
dnotion of  this  class  of  goods  (hosiery)  in  the 
United  8tat«s  in  1870  amounted  to  $16,871,254 ; 
number  of  hands  employed,  I4,10G.  Nearly 
the  whole  amount  was  produced  in  the  follow- 
ing states:  New  York,  tO,GSS,74S;  Pennsjl- 
vania,  |G,806,788;  Hassaohnsetia,  $8,218,481 ; 
New    Hampshire,    (1,707,440 ;    Gonnecticnt, 
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(1,851,742;  NewJersej,  tB68,900;  Vermont, 
1601,139;  and  Khoda  Island,  9187,000. 

nWKlUK,  OrlHUm  FrieUiA,  bsroD,  &  Ger- 
man phjaician,  bom  ia  Cobnrg,  Aog.  2S,  1T8T, 
died  tbere,  Julj  B,  1B08.  He  practised  medi- 
cine ftt  Goburg,  and  in  181^'IS  in  the  armj. 
In  1816  he  became  phjBician  to  Prince  Leo- 
pold, and  Boon  afternard  his  private  aecre- 
tarj,  and  was  comptroller  of  his  honsehold 
till  after  his  aoeesnon  in  1S31  to  the  Bel^an 
throne.  Subseqnentjj  Leopold  lent  him  to 
London  to  oseiat  the  prinoou  and  future  qneen 
Victoria  with  hie  advice.  In  1836  he  arranged 
the  marriage  of  Prince  Ferdinand  of  Cobnrg 
Tith  Qaeen  Maria  II.  of  Portogal,  and  in  1837 
aooompanied  Prince  Albert  to  Ital;.  He  waa 
the  trusted  friend  of  the  Oobarg  princes  and 
other  high  personages,  eepedallj  of  Qaeen  Vic- 
toria and  Prince  Albert,  to  whom  be  made  a 
longviait  every  jeartiJl  1857.  In  18&8  he  aid- 
ed in  the  negotiations  for  the  marriage  of  the 
present  crown  prince  of  Prnssia  with  the  Eng- 
lish princess  ro;al.  The  latter  designed  the 
monnment  erected  to  him  at  Oobnrg.  He  re- 
ceived the  title  of  baron  from  several  sovereigns. 
— See  DenhaHrdigkeiUn  aiit  dtn  Papiena  de» 
Freiherm  GhrUtiem  IHedrvih  von  Stoekmar,  by 
£mst  von  6  toclf  mar  (Brunswick,  1873;  English 
translation,  edited  by  Has  Mailer,  "  Memoirs 
of  Baron  Stoekmar,"  2  vols..  London,  1878). 

SroCKPOBT,  a  town  of  Cheshire,  England, 
at  the  junction  of  the  Mersey  and  the  Thame, 
5  m.  S.  E.  of  Manchester;  pop.  in  13T1,  63,- 
014.  It  stands  upon  a  hill,  and  the  houses  rise 
above  each  other  in  irregular  tiers.  The  Mer- 
sey is  crossed  by  five  bridges,  and  there  are  sev- 
eral suburbs,  the  most  extensive  of  which  are 
Heaton-Norris,  Edgeley,  and  Portwood.  Tbe 
principal  public  buildings  are  the  barracks, 
court  house,  nuion  workhooae,  and  the  bnild^ 
ing  for  the  Sunday  school,  which  is  attended 
by  nearly  4,000  children.  A  magnificent  rail- 
way viaduct  of  2fl  arches  spans  a  portion  of 
the  town  as  wall  as  the  river  Mersey.  The 
former  extensive  manufacture  of  silk  has  been 
supplanted  by  that  of  cotton,  for  the  spinning 
and  weaving  of  which  there  are  in  the  town 
and  snbnrhs  about  100  factories.  There  are 
also  establishments  for  bleaching,  dyeing,  and 
printing  cotton,  brass  and  iron  founderies,  &o. 
Rich  coal  mines  are  worked  in  the  vicinity. 

SrOCKTOIf,  a  city  and  the  capital  of  San 
Joaquin  oo.,  California,  on  a  level  pr^rie  at 
tlie  head  of  Stockton  slough,  a  wide  and  deep 
arm  of  the  San  Joaquin  river  extending  K 
from  that  stream  for  about  8  m.,  and  on  the 
Central  Pacific  railroad,  68  ra.  (direct)  E.  by 
N.  of  San  Francisco;  pop.  in  1860,  S,6T9;  in 
1670,  10,066,  of  whom  4,103  were  foreigners, 
iDclading  1,07S  Chinese;  in  18T5,  estimated  at 
14,000.  Tbe  Stockton  and  Oopperopolis  rail- 
road extends  Co  Milton,  Calaveras  co.,  80  m., 
and  from  it  branches  tlie  Stockton  and  Viaalia 
railroad,  extending  to  Oakdale,  Stanislaus  co., 
84  m.  from  Stoclcton.  The  Yisalia  division 
of  the  Central  Paoifto  railroad,  branching  from 
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the  main  line  i  m.  V.  of  the  olty,  moa  8. 
through  the  San  Joaquin  valley  for  nearly  200 
m.  A  narrow-gauge  railroad  to  lone  City, 
Amador  co.,  about  40  m.,  will  render  avaU- 
able  the  immense  coal  deposits  of  that  oounty. 
Stockton  has  a  good  harbor,  and  the  river  ia 
navigable  to  this  point  from  San  Francisco  at 
all  seasons  by  vessels  of  from  ISO  to  350  tons. 
In  the  winter  and  spring  steamers  ascend  near- 
ly 200  m.  above  the  city.  The  bnainess  blocks 
are  principally  of  brick.  The  court  house  and 
city  hall,  near  the  centre  of  the  olty,  is  aar- 
rounded  with  choice  shade  trees  and  shrub- 
bery, as  are  also  many  of  the  residences.  Sev- 
eral of  the  churches  are  costly  atractuTes.  Th« 
city  is  lighted  with  gas,  and  is  supplied  with 
water  through  pipes  from  three  artesian  wells. 
It  has  a  volmiteer  fire  department,  and  a  horse 
railroad.  The  business  of  Stockton  consists 
chiefly  in  furnishing  supplies  to  tbe  farmers 
of  the  San  Joaquin  valley  and  in  tbe  shipment 
of  wheat,  wool,  and  other  produce.  The  ship- 
ments  of  wheat  for  the  three  years  I873-fi 
averaged  nearly  8,600,000  bushel*,  valued  at 
about  18,000,000.  The  city  oontuns  four  bank- 
ing institntioos,  with  an  aggregate  capital  ot 
(I,SGO,000,  including  a  national  gold  bank  and 
a  savings  and  loan  society.  There  are  two 
manufaotorieH  of  carriages,  three  of  agrienl* 
tural  implementa,  two  of  sash,  blinds,  d»k,  one 
ot  paper,  several  of  boots  and  shoes,  saddlery 
and  harness,  furniture,  tinware,  &o.,  two  flour- 
ing mills,  two  iron  founderies,  three  tanneries, 
and  three  breweries.  Considerable  wine  is 
also  made  here.  Stockton  is  the  seat  of  tbe 
state  lunatic  asylum.  It  has  a  high  school  and 
88  other  public  schools  of  different  grades, 
three  newspapers,  each  having  daily  and  week- 
ly editions,  and  12  churohes,  via. :  3  Baptist, 
1  Congregational,  1  Episcopal,  1  German  Re> 
formed,  1  Jewish,  8  Methodist,  3  Pre8b;rterian, 
and  1  Roman  Catholic.  The  city  was  laid  oot 
in  1849  and  incorporated  in  1860. 

CTOCKTOIf.  L  Sicfeard,  a  ugner  of  the  Dec- 
laration of  Independenoe,  born  near  Priscetoo, 
N.  J.,  Got.  1,  1780,  died  there,  Feb.  28,  1781. 
He  gradnated  at  the  college  of  New  Jersey,  at 
Newark,  in  1748,  was  admitted  to  the  bv  in 
1754,  became  a  member  of  the  executive  oonn- 
cil  of  New  Jersey  in  1768,  and  in  1774  a  jodga 
of  the  supreme  court.  In  177S  be  was  electM 
to  oongress,  and  served  on  the  committee  ap- 
pointed to  iBspeot  the  northern  army.  After 
hie  rctnrn  to  New  Jersey  he  was  captured  bj 
the  British,  confined  in  the  common  prison  at 
New  York,  and  treated  with  such  severity  as 
ultimately  to  cause  hii  death.  IL  Bekert  Hey, 
an  American  naval  officer,  grandson  of  the 
preceding,  bom  in  Princeton,  N.  J.,  in  ITSS, 
died  there,  Oct  7,  18G6.  lie  entered  the  navy 
in  1810,  became  a  lient«nant  in  1814,  and  in 
1S21  went  to  Africa  in  command  of  the  Erie, 
and  aided  the  colonization  society  in  procnring 
the  territory  forming  the  present  republic  of 
Liberia.  On  bis  retnm  he  was  sent  to  tbe 
West  Indies  against  the  pirates.    For  seveTal 
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yean  he  took  ut  actlre  part  in  politios  u  ft 
partiMn  of  G«ii.  Jackson.  In  168S  he  Herrad 
ta  flag  officer  mthe  Mediterranean,  and  in  1BS9 
waa  made  a  captain  and  recalled.  He  was  one 
of  the  earliest  advooates  of  A  steam  navj,  and 
drew  the  plans  for  the  steam  sloop  of  war 
Princeton,  bnilt  at  Philadelphia  in  1843-'^,  the 
explosion  of  one  of  the  gnsMif  which  at  Wash- 
ington  in  1S44  oansed  the  death  of  fire  per- 
sona, including  the  secretaries  of  war  and  the 
DaT7.  In  October,  184fi,  he  was  »ent  to  the 
Pacific  coast,  where  he  took  command,  and  in 
the  following  year  oonqnered  Oalifomia  and 
established  the  anthoritj  of  the  United  States, 
retoming  overland  in  184T.  In  1849  he  re- 
signed his  commieaion,  and  in  1861  waa  elected 
United  States  aenstor.  He  promoted  the  abo- 
lition of  Bogging  in  the  navy,  and  resigned  in 
18B8.  His  "Life,  Speeches,  and  Letters"  was 
pnbliahed  in  1806  (New  York). 

STOCK'TOir,  Tktmaa  Hewlagi,  an  American 
elergTman,  bom  at  Monnt  Hollj,  N.  J.,  Jnne 
4, 1808,  died  in  Philadelphia,  Oct.  9, 1868.  He 
studied  medicine  in  Philadelphia,  but  became 
a  liethodist  Protestant  preacher,  and  was  sta- 
tioned at  Baltimore  in  18S0.  He  waa  chaplain 
of  the  hoase  of  representatiyee  from  188S  to 
1836,  and  again  from  1869  to  18fll,  and  of  the 
senate  in  16fl2.  In  185O-'50  he  was  awootat« 
pMtoT  of  St.  John's  Methodist  chnrch  in  Balti- 
more, and  from  18Sfl  of  the  church  of  the  New 
Tevtainent  in  Philadelphia.  He  compiled  and 
pabtished  a  Protestant  Methodist  hjmn  book, 
and  isaned  the  New  Testament  in  paragraph 
form,  and  editions  of  the  Bible,  each  book,  by 
itself.  His  other  works  include  "Floating 
Flowera  from  a  Hidden  Brook"  (Philadelphia, 
1844);  "The  Bible  Alliance"  (Olnolnnati, 
1850) ;  "  Ecclesiastical  Opposition  to  the  Bible  " 
(Baltimore,  1863);  "  Sermons  for  the  People  " 
(Kttsburgh,  1864);  "The  Blessing"  (Phila- 
delphia, 1867) ;  "  Stand  np  for  Jesns,"  a  ballad 
with  notes,  illastrations,  and  mnsic,  and  a  few 
additional poem8(Philade1phia,18G8);  "Poems, 
with  Antobiographioal  and  other  Not^a" 
(1802);  "The  Peerless  Magnifloence  of  the 
Word  of  God"  (1869);  "Influence  of  the 
United  States  on  Christendom"  (1806);  and 
from  his  manuscript,  after  his  death,  "  The 
Book  Above  All "  {18T0).— See  "  Memory's 
Tribute  to  the  Life,  Character,  and  Work  of 
Rev.  Thomas  H.  Stockton,"  by  the  Bev.  A. 
Clark  (New  York,  188fl),  and  "Life,  Chsrao- 
ter,  and  Death  of  Rev.  Thomas  H.  Stockton," 
by  the  Rev.  J.  G.  Wilson  (Philadelphia,  1869). 

noCKTOH-llPOK-TEiS,  a  town  of  Durham, 
England,  on  the  left  bank  of  the  Tees,  10  ro. 
from  its  month  in  the  North  sea,  and  S20  m. 
N.N.  W.  of  London;  pop.  in  1871,  BT,B98. 
The  river  is  crossed  by  a  fine  bridge.  The 
principal  pubHo  bnildiuf^  are  the  custom  house, 
town  halt,  borough  hall,  mechanics'  institate, 
and  theatre.  It  is  an  important  rail  way  centre, 
and  several  branch  lines  bring  in  the  produce 
of  the  nnmerODs  coai  and  lead  mines  in  the 
vioinitf.    It  haa  conaiderable  commerce,  and 


vessels  of  800  tons  can  come  np  to  the  quays. 
The  mannfactarea  comprise  sail  tioth,  rope, 
linen  and  worsted  yams,  and  iron  and  brass 
work,  and  there  are  ship  yards,  breweries, 
brick  kilns,  and  com  milla. — Stockton  was 
early  a  place  of  importance,  and  was  the  resi- 
dence of  the  bishops  of  Durham.  In  1S2G  it 
was  ravaged  by  the  Scota.  In  1644  ft  waa 
taken  by  the  Scottish  army,  and  in  166S  the 
castle  was  demolished. 

nODDlKD,  a  8.  £.  county  of  Missouri, 
bonnded  W.  by  the  St.  Francis  and  drained  by 
the  Castor  river ;  area,  about  800  sq.  m. ;  nop. 
in  18T0,  8,G3S,  of  whom  TO  were  colored.  The 
greater  portion  of  the  county  is  level,  and 
there  are  swamps  and  shallow  lakes,  the  prin- 
cipal of  the  latter  being  Lake  Nicormy,  SG  m. 
long  and  4  m.  wide.  It  is  a  part  of  the  "  sunk 
country"  prodnced  by  the  eulhqnake  of  1811. 
Large  forests  of  cypress  abound.  It  is  inter- 
aected  by  the  Cairo,  Arkansas,  and  Texas  divi- 
sion of  the  St.  Lonia  and  Iron  Mountain  rail- 
road. The  chief  productions  in  1870  were  84,- 
601  bushels  of  wheat,  884,061  of  Indian  com, 
17,SG9  of  oats,  29,708  of  potatoes,  118,084  lbs. 
of  tobacco,  9,188  of  wool,  87,688  of  butter,  and 
11,991  gallons  of  sorghum  molasses.  There 
were  2,296  horses,  2,660  milch  cows,  1,266 
working  oxen,  4,200  other  cattle,  6,706  sheep, 
and  26,608  swine.    Capitol,  Bloomfield. 

STODDAID.  L  UAard  Btmrj,  an  American 
author,  bom  in  Hingbam,  Mass.,  in  July,  182S. 
His  father,  a  sea  captain,  was  early  lost  on  a 
voyage,  and  the  son  for  several  years  worked 
in  an  iron  foundery  in  New  York.  In  1849  he 
privately  printed  a  volume  of  poems,  entitled 
"  Footprints,"  followed  by  a  maturer  collec- 
tion of  "  Poems  "  in  186S.  In  the  latter  year 
he  received  an  appointment  in  the  Now  York 
custom  house,  which  he  held  till  1670.  In 
1863  he  published  "Adventures  in  Fairy  Land," 
a  book  for  young  people,  and  in  1867  "Songa 
of  Bummer."  Bis  other  works  are :  "Town  and 
Country,  and  the  Voices  in  the  Shells,"  for 
children  (New  York,  1867);  "Life,  Travels, 
and  Books  of  A.  von  Humboldt,"  with  an  in- 
troduction by  Bayard  Taylor  (Boston,  1860 ; 
London,  1862);  "The  King's  Bell,"  a  poem 
(BostoB,  1662;  London,  1864;  New  York, 
1866) ;  "  The  Story  of  Little  Red  Riding  Hood," 
in  verse  (New  York,  1864) ;  «  The  Children  in 
the  Wood,"  in  verse  (1886);  "Abraham  Lin- 
coln, a  Horatian  Ode"  (1866);  "Putnam  the 
Brave  "  (1869) ;  and  "  The  Book  of  the  East," 
containing  his  later  poems  (1871).  He  haa  ed- 
ited "  Gen.  Lyon's  Political  Essays,  with  bis 
Life  "  (New  York.  1861) ;  "  The  Loves  and 
Heroines  of  the  Poeta  "  (1861) ;  J.  G.  Vae- 
sar's  "Twenty-one  Years  round  the  World" 
(1862);  "Madrigals,  mostly  from  the  Old  Eng- 
lish Poets  "  (1866) ;  "  The  Late  English  Poeta  " 
(1866);  a  new  edition  with  additions  of  Gris- 
wold's  "  Poets  and  Poetry  of  America  "  (1872), 
and  of  his  " Female  Poets  of  America"  (1874); 
and  the  "  Bric-tL-Brao  Series  "  (1874  H  uq.). 
IL  BbaMk  (Babstow),  wife  of  the  preceding. 
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born  in  Mattapoisett,  Masa.,  in  18SS.  Since 
her  mamaffe  in  18o2  ihe  has  pablietied  three 
novels,  "  The  Mot^eBona  "  (1862),  '■  Two  Men  " 
(1865),  and  "  Temple  House  "  (IBST),  all  de- 
acriptiye  of  New  Eogland  life  and  scenery, 
and  has  asaisted  her  hosband  in  the  editing  of 
two  or  three  annnals. 

8T0DDABU,  BtiMua,  an  Amerioan  clergyman, 
born  in  Boston  in  1643,  died  in  Northanipton, 
Masa.,  Feb.  11,  1729.  He  graduated  at  Har- 
vard coitece  in  1662,  was  appointed  "  fellow  of 
the  house,  and  was  the  first  librarian  of  the 
college  from  1667  to  16T4.  In  1669  he  beoama 
minister  at  Northainpton,  and  was  ordained 
Sept.  11,  1672.  In  February,  1727,  Jonathan 
Edwards,  his  grandson,  was  elected  as  his  col- 
lea^e.  In  1700  he  pnblished  "The  Doctrine 
of  Instituted  Ohorches,"  as  an  answer  Co  the 
work  of  Increase  Uathor  entitled  "  The  Order 
of  the  Gospel,"  which  oocaaioned  an  exciting 
oontroveray.  He  maintained  that  the  Lord's 
sapper  is  a  converting  ordinance,  and  tliat  all 
baptized  persons,  not  scandalons  in  life,  though 
oonsoiously  unconverted,  may  lawfully  partake 
of  it.  He  also  wrote  "A  Guide  to  Christ " 
(1714);  "The  Safety  of  appearing  in  the  Day 
of  Jodgment  in  the  Bighteonaness  of  Christ," 
which  was  reprinted  at  Edinburgh  in  1792; 
and  "  The  Trial  of  Asauranoe  "  (1796). 

OTOIGS  (6r.  iTTod,  porch),  or  philosophers  of 
the  porch,  one  of  the  apeculative  scuools  of 
antiquity,  so  called  from  the  plaoe  at  Athens 
(irroi  mitiXii)  in  which  their  founder  Zeno  save 
hia  instruotiona  (about  800  B.  0.).  Of  tiieir 
earlier  representatives,  besides  the  founder,  the 
most  prominent  were  Ariston  of  Chios,  Oiean- 
thess  Ohrysippus,  Zeno  of  Tarens,  Ferseeas, 
Herillus  of  Carthage,  Sphnms,  Diogenes  the 
Babylonian,  Antipater  of  Tarsus,  and  Poaido- 
nius  and  Pantetiua  of  Rhodes  (about  180  B. 
C);  of  their  later,  Seneca  (died  A.  D.  66), 
Epictetos,  Anmena  Oomutus,  Fersins  Flaocns, 
Mnsonius  Rufns,  Arrian,  Marcus  Aarelius,  and 
many  of  the  most  distinguished  Roman  citi- 
zens. Originally  treating  the  throe  depart- 
ments of  logic,  physios,  and  ethics,  they  are 
chiefly  known  as  moralists,  since  they  con- 
necied  philosophy  intimately  with  the  datles 
of  practical  life.  In  logic,  they  found  the 
criterion  of  knowledge  in  sensuona  impres- 
sions, which  furnish  tJie  materials  fashioned 
by  reason,  and  combated  akepticism  by  affirm- 
ing that  every  representation  of  an  object  im- 
plies the  existence  of  the  object  itself.  In 
phyncs,  they  regarded  God  and  the  world  as 
power  and  its  manifestation,  matter  being  a 
passive  ground  in  which  dwells  the  divine 
energy.  Their  ethics  was  a  protest  against 
moral  indifierence,  and  to  live  in  harmony 
with  nature,  conformably  to  reason  and  the 
demands  of  universal  good,  and  in  the  utmost 
indifFerence  to  pleasure,  pwn,  and  all  external 
good  or  evil,  was  their  fundamental  maxim. 
(See  Moiut:  PaiwjsopRT,  vol.  li.,  p.  809.)  An 
att«mpt  to  revive  the  stoic  philosophy  was 
made  by  Justus  Lipsius  (1S47-160S),  espedaliy 


in  bis  Ufanvdtutio  ad  Stoiaun  PAilMophiam 

and  Phytiologia  Stoiovrum. — See  Tiedemano, 
8y»Umd«rttoi«chmMor(U{nit)\  Donrif,i>u 
Stdemae  et  dv,  CkrutianUmt  (Paris,  186S) ;  O. 
Beiohel,  "The  Stoics,  Epicnroana,  and  Skep- 
tics "  (translated  from  Zeller's  PhilotophU  ier 
OriseKm,  London,  1868);  Weygoldt,  Zmo  t<m 
Citium  und  tetjm  Ldvra  (Jena,  1872);  and 
Wellmann,  DU  Philoiophit  dtt  Stoiken  Zmon 
(Leipaio,  1878). 

OTOEES,  a  N.  county  of  North  Carolina,  bor- 
dering on  Virginia,  and  drained  by  a  branch 
of  the  Ban  river;  area,  SCO  sq.  m. ;  pop.  in 
1870,  11,208,  of  whom  2,608  were  colored. 
The  surface  is  hilly  and  the  soil  fertile.  Iron 
ore  is  abundant.  The  chief  productions  ia 
1870  were  88,460  bushels  of  wheat,  11,948  of 
rye,  171,214  of  Indian  com,  S6,SB8  of  oata, 
11,246  of  Irish  and  9,958  of  sweet  potatoea, 
844,146  Iba.  of  tobacco,  6,381  ot  wool,  46.820 
of  butter,  87,050  of  honey,  and  7,421  gallons 
of  sorghum  molasses.  There  were  916  borsea, 
604  mules  and  asses,  4,928  cattle,  6,482  sheep, 
and  12,182  swine.    Capital,  Danbury. 

nOKEB,  GcNge  fiahtld,  a  British  mathemati- 
cian, born  in  Skreen,  Ireland,  Ang.  18, 181ft. 
He  graduated  at  Cambridge  fn  1841,  and  was 
elected  a  fellow  of  Pembroke  college.  In  1849 
he  was  appointed  Luoaaian  professor  of  mathe- 
matioB  in  the  university.  In  1861  he  was 
chosen  fellow  of  the  royal  society,  and  in  1663 
contributed  to  its  "Transactions"  hia  cele- 
brated paper  "On  the  Change  of  the  Befran- 
gibility  of  Ught,"  which  gEuned  the  Bnmford 
medaL  He  was  elected  president  of  the  Brit- 
isbassociationin  1SS9.  He  has  pnblished  many 
papers  on  questions  in  pure  mathematics  and 
physics,  particularly  on  the  theory  of  light 

9F0KG-lIP0Sr-'ISBn',  a  parliamentary  bo- 
Tongh,  town,  and  parish  of  StafFord  shire,  Eng- 
land, on  the  river  Trent,  134  m.  N.  W.  of  Lon- 
don ;  pop.  of  the  parish  (including  Hanley  and 
other  towns)  in  1871,  89,262;  of  the  parlift- 
mentary  borough,  180,986.  The  town  is  the 
centre  of  "the  Potteries,"  is  well  bnilt,  with 
nnmerouB  wharves  and  warehouses,  and  is  in- 
tersected by  the  great  trunk  Trent  canal  and 
the  North  Staffordshire  railway.  Pottery  la 
the  principal  mannfacture,  employing  a  large 
proportion  of  the  population,  and  the  place  is 
famous  for  its  china,  porcela^,  statuettes,  and 
ornamental  and  encaustic  tiles. 

nOLBiXfl.  L  FrMtM  iMpdd,  count,  a  Ger- 
man poet,  bom  at  Bramstedt,  Holstein,  Nov. 
7,  1750,  died  near  OsnabrOok,  Dec.  6,  ISIff. 
After  the  death  of  his  father,  the  DsiUsh 
chamberlain  Count  Christian  OOnther,  who 
was  the  first  of  his  rank  to  liberate  his  serfs, 
his  mother  imparted  a  strong  religious  bias  to 
his  education.  From  1770  to  1772  he  stud- 
ied at  Halle,  and  subsequently  at  QAttingen, 
where  he  and  his  brother  became  prominent 
members  of  the  J7ieAe#r&un<J.  In  his  travels 
in  1776  he  was  with  Goethe  at  Frankfort  and 
other  plaoee,  and  next  at  Weimar,  where  he 
accepted  an  office  at  the  court;  bnt  £lopstock 
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prSTailed  npon  Mm  to  enter  the  servioe  of 
the  prince-bishop  of  L&beck,  who  in  1777  sent 
him  as  enyoj  to  Oopenhagen.  He  married 
Ann*  Ton  Witzleben  tn  1762,  and  resided  at 
Entin,  where  through  his  influenoe  Voss  be- 
oame  rector.  In  I'TOS  he  was  transferred  to 
an  office  at  Keuenbarg  in  Oldenbii^.  After 
hia  wife's  death  in  1788  be  aoagbt  solace  in 
the  society  of  the  connt  and  countess  Bevent- 
low  at  Emkendorf,  and  their  inQuence  made 
him  more  orthodox.  Boon  afterward  he  was 
appointed  Danish  ambassador  at  Berlin,  and 
in  1790  he  married  the  conntess  Sophia  von 
Redem.  He  was  appointed  by  the  prince- 
bishop  district  governor  at  Entin,  bat  obtained 
leave  of  absence,  and  visited  MOjister,  where 
he  became  acquainted  with  the  nltrBmontane 
princess  Amalia  Gallitzin,  and  afterward  Rome, 
where  his  growing  partiality  for  Catholicism 
was  greatly  increased.  Beven  yean  later  he  and 
his  whole  family,  excepting  his  elder  daugh- 
ter, formally  joined  the  OathoHo  ohnrch  (June 
1,  1800).  This  alienated  him  from  many  of 
his  former  friends,  especially  from  Voss,  and 
bis  conversion  influenced  that  of  the  yonnger 
Sohlegel  and  the  tone  of  other  writers  of  uie 
romantic  school.  He  reaigned  hia  office  at 
Entin  in  the  same  year,  and  resided  at  UQq- 
eter  till  181S,  when  the  surveillsDce  to  which 
his  cenanre  of  the  government  subjected  him 
drove  him  to  a  sednded  locality  near  Biele- 
feld, and  in  1816  he  removed  to  his  Hanove- 
rian domun  of  SondermDhlen.  His  poetical 
works  form  the  largest  portion  of  the  Werkt 
der  £rader  Stolberg  (22  vols.,  Hamburg,  1821- 
'6).  Among  his  other  works  are  IHe  Imel,  a 
prose  romance  developing  the  Utopian  scheme 
of  a  model  repnblic,  dramas  with  choruses, 
translations  of  the  Iliad  and  of  parts  of  Plato, 
jXlachylus,  and  Osaian,  and  GaehUhU  der  Be- 
Ugion  Jeiu  OhrUti  (IB  vols.,  Hambarg,  1811- 
'18 ;  continaed  by  Fr,  Kerz  to  vol.  xlv.,  Uentz, 
lB2B-'46,  and  by  Briscbar  to  vol.  lii.,  1849- 
'68). — See  Dtr  Orqf  FrUdrieh  Le^old  vtm 
Stolberg  vnd  teine  Zeitgenouen,  by  Menge 


IB,  1748,  died  near  Eokemfflrde,  Sohleswig, 
Jan.  18,  1821.  He  was  associated  with  his 
brother  at  GOttingen,  and  shared  in  many  of 
his  poetical  and  other  labors.  He  held  an  office 
at  TremsbOttel,  Holstein,  from  1777  to  1800. 
Hifl  wife,  originally  countess  of  Eevontdow, 
figures  in  his  poems  as  hia  beloved  Loeisa. 

STOLPE,  or  SUIp,  a  walled  town  of  Pmssia, 
in  the  prorince  of  Pomerania,  on  the  navi- 
gable river  Btoipe,  10  m.  from  its  month  at 
the  port  of  StolpemOnde  on  the  Baltic,  and 
135  m.  N.  E.  of  Stettin;  pop.  in  1871,  18,280. 
It  has  a  castie,  three  churches,  a  gymnasium, 
two  hospitals,  a  house  for  invalids,  and  mana- 
factnres  of  amber,  wool,  liijen,  copper,  bats, 
starch,  tobacco,  and  leather. 

SroUOl,  the  hollow  oTvan  in  which  the 
first  part  of  the  function  of  digestion  is  per- 
formed is  every  perfectiy  developed  animal. 
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As  a  general  nils,  throughout  the  vertebrate 
aalmafs  we  find  a  oomplez  stomach  associated 
with  a  vegetable  diet;  but  this  has  striking 
exceptions,  as  in  the  dolphin,  which  hoa  a  mul- 
tiple stomach  with  an  animal  diet,  and  the 
horse,  which  has  a  simple  stomach  with  tbe 
some  vegetable  food  as  the  ox.  In  man  the 
stomach  is  the  widest  and  most  dilatable  part 
of  the  alimentary  oanal ;  it  is  in  the  upper  part 
of  the  abdomen,  in  the  epigastric  and  part  of 
tbe  left  hypochondriac  region,  below  tne  dia- 
phragm, above  the  arch  of  the  colon  and  trans- 
verse mesocolon,  and  to  a  certain  extent  be- 
tween the  liver  and  spleen ;  it  comes  in  contact 
in  front  with  the  anterior  wall  of  the  abdomen, 
and  behind  with  the  organs  and  vessels  lying 
npon  the  spine.  Its  shape  varies  greatly,  but 
when  moderately  distended,  in  or  ont  of  the 
body,  resembles  a  bent  oone,  curved  from  be- 
fore backward  and  from  above  downward, 
following  its  length ;  it  lies  almost  ti 


Tlu  Homiui  8l«DKb  Istd  open.— a.  The  (Hophipii-  ft- 
Tbe  lardtao  dllauilon  or  grcit  poach,  c  Thfl  leiier  mr- 
TDtsK.  d.  The  pyJorut.  «.  Tha  hepiUii  duct.  /.  Tb* 
gtH  bladder,    ff.  Tba  paocnatlc  dnct,  MwiDlng.  ugMbtr 

a  little  obliquely  downward,  forward,  and  ,to 
the  right;  the  anterior  border  ia  the  greater 
curvature,  and  is  lodged  between  the  folds  of 
tbe  great  omentum  ;  the  cesophagus  enters  at 
about  one  quarter  of  the  length  from  the  left 
extremity;  the  great  cul'dt'tae  on  the  left  is 
united  to  the  spleen  by  abort  vessels.  The 
"pylorus"  is  the  constriction  between  tbe 
smaller  extremity  of  the  stomach,  directed 
toward  the  right,  and  the  commencement  of 
the  duodenum,  The  average  capacity  of  the 
stomach  is  regarded  as  about  five  pints;  but 
this  varies  very  much  according  to  the  age  and 
habits  of  the  individual,  and  even  according  to 
the  alternating  conditions  of  fulness  or  vacuity. 
When  filled  with  food,  the  stomach  becomes 
more  horizontal,  so  that  its  great  curvature 
looks  forward  and  its  leaser  curvature  back- 
ward.— The  stomach  is  composed  of  (our  die- 
tinct  coats  or  tonics:  1.  The  external  or  peri- 
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tonaal  coat  is  it  thin  seroaB  layer  coveriDg  the 
ontaide  of  the  org&n,  continaoua  with  the 
general  peritoaeal  layer  of  the  abdomen.    Its 

moiat  and  smooth  external  anrface  enables  the 
Btomach  and  other  neighboring  organs  to  glide 
readily  over  each  other  witbont  friction  or 
injury.  2.  The  moscular  coat,  immediately 
beneath  the  peritonea!  ooTering,  is  compoaed 
of  a  doable  seriea  of  circular  and  longitudinal 
mnscular  fibres,  of  the  smooth  or  nnstripfid 
varietur,  vbose  involuntary  alternating  con- 
tractions and  relazaUons  cause  the  peristaltio 
movements  of  the  walls  of  the  stomach,  and 
provide  for  the  requisite  mixture,  transporta- 
tion, and  final  expulsion  of  its  contents.  8. 
The  sabmnoooa  cellalar  coat  is  a  lajer  of  loose 
areolar  tiasne,  between  the  muscular  coat  and 
the  mncous  mombrane.  The  office  of  this 
layer  is  to  form  such  aconnection  between  the 
raascnlar  and  nmcouB  tunics  as  to  keep  them 
in  a  certain  degree  of  apposition,  and  yet  allow 
of  the  folding  up  of  tne  mucous  membrane 
when  the  organ  is  empty,  and  its  expansion 
when  filled  with  food.  4.  The  mucous  mem- 
brane of  the  atomaoh,  its  moat  important  tunio 
in  a  physiological  point  of  view,  is  the  mem- 
brane which  secretes  the  gastrio  Juice,  Ita  in- 
ternal surface  is  soft  and  velvety,  owing  to  its 
being  covered  with  minute  conical  folds  or 
ridges  which  are  partly  distinct  and  partly  con- 
nected with  each  other.  Its  thickness  is  com- 
?ioaed  of  a  great  number  of  tabular  glands  or 
oUicUs,  the  "  gastric  tubules,"  which  begin  at 
the  inferior  portion  of  the  mucong  membrane  by 
blind  extremities,  run  perpendicularly  through 
ita  substance,  and  open  by  minute  orifices  apon 
its  free  surface  into  the  general  cavity  of  the 
Stomach.  These  tubules  vary  somewhat  in  dif- 
ferent parts  of  the  stomach.  In  the  pyloric  or 
right-hand  portion  they  are  nearly  straight  and 
simple  in  strnotnre,  and  of  the  same  diameter 
throughout  In  the  cardiac  or  left-hand  portion 
they  are  more  compound,  several  of  them  uni- 
ting, at  a  little  distanoe  below  the  surface,  into 
comparativaly  wide  circular  tubes,  lined  with 
cylindrical  instead  of  glandular  epitbeliam.  In 
the  middle  region  of  the  stomach  the  gastric 
glands  are  also  compound;  and  their  inferior  or 
tubniar  portions,  which  are  here  very  long,  are 
filled,  in  addition  to  the  ordinary  glandular 
epitbelinm,  with  very  large,  rounded,  granu- 
lar,, nucleated  cella,  which  often  seem  to  fill 
nearly  their  entire  cavity,  and  to  project  from 
their  aides  in  such  a  way  as  to  give  them  an 
irregularly  tumefied  or  varicose  appearance. 
The  mucous  membrane  of  the  atomach  ia  ex- 
ceedingly vascular,  the  capillary  blood  vessels 
penetrating  everywhere  between  the  adjacent 
tubules,  and  forming  an  abundant  superficial 
pleins  about  their  oriflcea.  At  the  time  of  di- 
gestion the  quantity  of  blood  circulating  in  the 
mucous  membrane  ia  greatly  increased  by  an 
expansion  of  the  smaller  arteries  supplying  the 
capillary  network.  The  mncous  membrane 
becomes  torgid  and  reddened,  the  gastric  tu- 
bules enter  into  a  state  of  functional  activity 
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is  to  act  npon  the  food.  Soon  afterward  the 
muscnlar  coat  of  the  organ  is  in  ita  turn  ex- 
cited to  peristaltic  action,  by  which  the  food  is 


jjuuKb.    a.  Uppor  or 
«1  ciilibeHiim.    h.  Low«r  or  tubulu  poiUon,  11 
Kludulu  epIthaUnm. 

moved  alternately  to  and  fro,  from  the  cardiao 
toward  the  pyloric  extremity  of  the  organ,  and 
subjected  also  to  a  kind  of  gentie  and  oontinn- 
ous  churning  proceaa  by  which  the  gastric  juice 
exuded  from  the  mucous  membrane  is  made  to 
penetrate  every  part  of  the  alimentary  mass, 
and  come  in  contact  aimnltaneonaly  with  the 
whole.  Aa  digestion  proceeds,  sucoeatjve  por- 
tions of  the  liquefied  food  are  carried  through 
the  pyloms  into  the  small  intestine ;  and  as  the 
stomach  is  thns  gradually  emptied  it  resumec 
its  previous  condition  of  repose.  The  peri- 
staltic motion  comes  to  an  end,  the  vascular 
congestion  subsides,  and  the  further  secretion 
of  gaatrio  juice  is  suspended  until  the  next 
period  of  digestion  arrives. 

OTOHICB,  DtaMUM  tt  tbt.  Diseases  of  the 
atomach  may  be  classed  aa  inflammatory, 
structural,  and  fanctional.  Gastritis  or  in- 
flammation of  the  stomsch  may  be  acute,  sub- 
acute, or  chronic  It  is  always  att«nded  by 
certain  symptoms,  but  they  are  also  mostly 
the  symptoma  of  other  diseases.  Vomiting  ia 
frequent  and  persistent,  bnt  is  of  itself  not 
Bumcient  evidence,  nor  when  aeaociated  with 
pain  in  the  epigaitrio  region.  The  following 
combination  of  aymptoms  may  be  considered 
as  diagnostic  r  intense  pain  of  a  burning  char- 
acter over  the  epigastrium,  together  with  shoot- 
ing puns  in  the  obest,  unaccompanied  by  the 
physical  signa  of  pulmonary  disease,  nausea,  and 
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TtHDitiDg  of  iiinoo-Beroni  matter  tinged  with 
bU«  uid  often  with  blood,  the  act  causing  in- 
t«iua  aafFeriog.  The  thirst,  though  not  always 
I«ueDt,  ia  often  to  great  as  to  b«  almost  in- 
npportable.  The  piilBe  is  frequent,  Btaall,  and 
wirj.  The  temperature  of  tba  skm  is  gener- 
sllj  oonsiderablj  ruaed.  The  howeis  are  oon- 
■tipated  except  in  cases  of  poisoning. — Acute 
gastritis  is  caused  bj  tranmatio  injuries  and  by 
irritant  poisons ;  alao  by  ezcesaive  indulgence 
ia  alcoholic  drinks.  Over-eating  and  the  eating 
of  indigestible  food  are  also  causes.  The  treat- 
ment does  not  involve  much  medicatioQ ;  rest, 
eoolieg  drinki,  Ught  btand  food,  and  the  ad- 
ministration of  nonrishing  enemas  with  some' 
timea  small  quantities  of  opiates,  are  the  chief 
ralianoes.  Lime  water  and  milk  ma;  some- 
timee  be  teken  better  than  almost  anything 
else.  Wine  may  be  given  by  the  mouth  or 
spirits  by  the  rectum. — Subaonte  gastritis  is 
generally  more  or  less  transient.  When  at- 
tended with  considerable  fever,  the  affection 
ia  sometimes  called  "gastric  fever;"  but  this 
term  is  indefinite,  and  is  also  applied  to  oasea 
of  what  are  called  "  abortive  typhoid  fever," 
in  which  the  symptoms  for  the  first  tew  days 
are  like  thoae  of  typhoid  fever  and  than  ceaae. 
It  is  often  the  oonseqnenoe  of  errors  in  diet, 
either  of  over-eating  or  of  eating  improper 
food,  and  frequaotly  follows  a  debauch.  There 
is  tendarnesa  in  the  epigaatrio  region  and  a 
furred  tongue.    Pain  in  the  head  is  often  a 

Crominent  symptom,  frequently  accompanied 
y  nausea.  The  pulse  is  nsually  feeble  and 
the  extremitiea  cold.  If  the  infiammation  ap- 
proaches the  acute  character,  the  symptoms 
are  heightened  in  proportion.  Keat,  absti- 
nence from  food  for  a  time,  bland  and  nntri- 
tiooB  diet,  regulation  of  the  intestinal  evaoua- 
tiona  by  enemas,  the  application  of  sinapisma 
or  other  conntw-irritants  or  of  warm  water 
dressings  over  the  epigastrium,  and  the  admin- 
istration of  demulcents,  as  flax-seed  tea,  and 
alao  small  pieces  of  ice,  are  ordinarily  indi- 
cated. Subacute  gastritis  is  frequently  con- 
nected with  acute  dyspepsia,  in  wnich  case  it 
ia  often  designated  by  the  indefinite  term  "bil- 
ious attack,"  although  the  term  is  generally  an 
improper  one,  as  the  liver  is  not  nsually  par- 
ticnlarly  implicated.  There  is  congestion  of  the 
mncouB  membrane  of  the  stomach,  in  which 
that  of  the  intestines  finally  participates,  with 
active  diarrhffia  and  sometimes  severe  colic. 
The  treatment  includes  the  imloading  of  the 
atomach  and  bowels,  with  sometimes  the  ad- 
ministration of  anodynes,  particularly  chloro- 
form.— Chronic  gastritis  may  come  on  gradn- 
ally,  or  it  may  follow  the  acute  or  subacute 
form.  Its  symptoms  are  liable  to  be  mistaken 
for  those  of  fnnotional  disorder  which  consti- 
tute dyspepsia.  The  causes  are  errora  in  diet, 
poiaonoas  or  irritating  sutiatanoes. 


Uood,  irregularity  io  the  oireulation,  and  dis- 
eaaea  of  other  organs.  The  treatment  is  rest 
of  the  organ,  gentle  exercise  of  the  body,  nu- 
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tritions  bnt  easily  digestive  food,  tonics,  coun- 
ter-irritants, batliing  with  after  friction  of  the 
skin,  and  sometimes  the  administration  of  pills 
of  nitrate  of  silver  or  of  powders  of  suhnitrate 
of  bismuth. — The  structural  diseases  of  the 
stomach  are  induration,  softening,  ulceration, 
canirer,  defeneration  of  the  gastric  follicles, 
and  dilatation.  lodnration  or  sclerosis  of  tlie 
stumach  is  due  to  a  morbid  fibrous  growth  in 
the  submucous  areolar  tissae,  involvmg  thick- 
ening of  the  coats  of  the  organ.  It  ia  prob- 
ably caused  by  chronic  inflammation  of  the 
submucous  areolar  tissue.  The  affection  may 
involve  a  pail  or  the  whole  of  the  organ. 
When  limited  in  extent  the  pylorus  is  the  port 
nsually  affected,  a  condition  liable  to  produce 
stricture  and  render  the  case  dangerous  from 
retention  of  food.  It  is  a  rare  affectiun,  scarce- 
ly ever  attacking  those  who  are  under  40  years 
of  age.  Its  symptoms  are  liable  to  he  mistaken 
for  those  of  cancer,  but  its  long  continuance 
without  the  rapid  progress  of  cancerous  dis- 
ease, and  also  ita  appearance  in  other  organs, 
are  diagnostic.  It  is  generally  regarded  as 
chiefly  occurring  in  hard  drinkers.  The  treat- 
ment ia  abstinence  from  spirits  and  other  stiron- 
lants,  and  a  nutridons  and  well  regulated  diet. 
— Softening  of  the  stomach  may  be  the  result 
of  inflammation,  but  there  are  oases  of  uon-In- 
fiammstory  origin.  The  softening  may  be  con- 
fined to  the  mucous  coat,  or  it  may  involve 
all  the  others.  Non-inflammatory  softening  is 
probably  sometimes  caused  by  defective  nu- 
trition of  the  membrane. — Ulceration  of  the 
stomach  is  one  of  the  sequeln  of  acute  gas- 
tritis, bnt  it  may  follow  inflammation  limited 
to  the  space  of  the  ulcer.  The  ulcer  varies  in 
size,  sometimes  being  BO  small  as  not  to  be  easily 
found,  or  it  may  be  an  inch  or  more  in  diam- 
eter. The  disease  may  prove  fatal  from  per- 
foration, from  hffimorrhage,  or  from  inanilion. 
Its  duration  is  variable,  and  it  is  often  curable. 
The  treatment  should  include  as  much  rest  as 
possible  for  the  stomach  consistent  with  nu- 
trition.—Cancer  attecks  the  stomach  about  as 
frequently  as  it  does  other  parts,  but  it  is  in 
this  situation  nearly  always  primary ;  that  is, 
the  affection  does  not  make  its  appearance 
previously  in  any  other  part.  The  pjlorna  ia 
the  situation  mostly  attacked,  and  the  disease 
does  not  then  usually  pass  into  the  duodenum. 
When  however  the  cardiac  end  of  the  organ  is 
the  seat,  the  cancer  generally  alao  more  or  less 
affects  the  cesophagus.  The  cancer  is  generally 
of  the  bard  variety  known  as  scirrhus.  The 
affeotioa  is  attended  with  the  peculiar  lanci- 
nating puns  of  cancer,  and  vomiting  is  fre- 
quent, although  leas  so  than  in  sim^e  nicer. 
Blood  is  often  found  with  the  vomited  mat- 
ter, generally  having  the  appearance  of  cofFee 
grounds,  and  sometimes  contains  pumlent  mat- 
ter. These  symptoms  are  accompanied  by  pro- 
gressive aniemia  and  loss  of  weight. — Degen- 
eration of  the  gastric  follicles  has  been  found 
a  more  frequent  affection  than  was  formerly 
Bospected,  and  is  the  accompaniment  of  many 
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cases  of  d^a^epBia.  The  treatment  sbould  be 
mainlf  oonetitutional,  inclading  good  sit  and 
nutritioDB  diet — Dilatation  of  the  stomacb  is 
Qsuaily  oaosed  by  obstruction  of  tlie  pyloraa, 
but  it  sometimes,  though  rarelf,  occnn  with- 
ont  it.  The  oi^au  often  becomes  ODOrmODBl/ 
distended,  and  filled  with  nndigested  and  fer- 
mented matter,  and  the  mnscnlar  ooat  exoeod- 
ingly  thin.  ReToJation  of  the  diet  is  the  prop- 
er treatment.— The  most  important  fonctional 
diseases  of  the  stomach  are  dyspepsia  and  gas- 
tralgio.  (See  DisraPeiA.)  Gastralgia  is  a 
painfol  nervous  affection,  sometimes  of  the 
most  eicraoiating  nature.  It  often  accompa- 
nies djspepsia,  and  sometimes  the  stroctn- 
ral  diseases.  When  existing  alone  and  in  an 
acute  form,  it  may  be  caused  by  the  presence 
of  obnozions  ingesta.  It  sometimes  results 
from  malaria,  frequently  accompanies  inter- 
mittent fever,  and  is  sometimes  associated 
with  gout.  It  rarely  attacks  old  persons  or 
those  nnder  the  ago  of  puberty.  Prof.  Alfred 
Stills  states  that  it  is  often  produced  by  ohew- 
ing  tobacco.  The  remedies  during  the  attack 
are  anodynes.  Morphine  may  be  given  by  the 
month  or  by  hypodermto  injection.  Bismuth 
has  been  nsed,  it  is  said,  with  good  results,  bnt 
it  is  not  generally  relied  on.  A  few  drops  of 
chloroform  with  water  often  ^ve  speedy  re- 
lief.  The  general  treatment  vrill  depend  npon 
regulating  the  bodily  funotions  and  the  diet. 
When  of  a  malarious  origin  the  preparations 
of  qninia  are  indicated,  in  fall  doses. 

8I0KK    Bee  Rooks. 

nom  the  common  name  of  oalcalas  in  the 
urinary  bladder,  for  the  composition  of  which 
see  O1.LOULI  and  Gravel.  The  prominent 
symptoms  are  irritability  of  the  bladder  with 
freqnent  irresistible  desire  to  pass  water,  and 
oocasional  stoppage  of  the  stivam,  with  pain 
in  varions  parts  of  the  urinary  system,  and 
sometimes  the  presenoe  of  blood,  mucas,  and 
pas  in  the  urine.  None  of  these,  however,  can 
be  depended  on,  the  only  snre  diagnosis  rest- 
ing on  making  the  stone  peroeptible  to  the 
ear  and  fingers  by  means  of  a  metallic  sound 
introduced  through  the  urethra,  and  brought 
intodireotcontact  with  the  foreign  body;  even 
with  this  instrument,  several  introduetionB  in 
various  positions  of  the  body  are  sometimes 
necessary  for  its  detection.  The  symptoms 
vary  in  intensity  aeoording  to  the  size  and 
roughness  of  the  stone,  the  state  of  the  urine, 
and  the  condition  of  the  bladder.  Stone  is 
formed  by  a  precipitation  of  the  urinary  salts 
either  in  the  kidney,  passing  thence  to  the 
bladder,  or  primarily  in  the  bladder.  In  the 
latter  ease  a  foreign  body  may  be  the  nucleus. 
Stone  may  bo  removed  from  the  bladder  by — 1, 
solution;  2,  eitraotjoa  as  a  whole  through  the 
urethra;  8,  eitraotiou  through  an  opening  ar- 
tificially made  into  the  bladder  (lithotomy); 
4,  orushing  into  fragments  of  such  a  size  that 
they  can  pass  throngh  the  urethra  (lithotripsy). 
1.  Solution  may  be  attempted  by  remedies 
taken  by  the  month  or  injected  into  the  blad- 


der. TJrio  add  calculi  have  been  treated  by  the 
administration  of  alkalies,  and  the  phoaphatio 
by  the  injection  of  a  solution  of  nitric  acid. 
These  methods  have  from  their  inefficacy  fallea 
into  disuse.  2.  Extraotion  by  the  urethra  is 
now  done  only  in  females ;  in  them  the  canal 
is  so  short  and  dilatable  that  a  stone  of  con- 
siderable size  can  be  removed  by  this  method. 
3.  Lithotomy  is  indicated  in  all  m^es  under 
puberty,  and  in  Others  when  the  stone  is  large 
or  there  are  several ;  when  the  nretbra  is  strio- 
tored;  when  the  bladder  is  in  such  a  condi- 
tion as  to  be  nuable  to  bear  the  repeated  in- 
trodnction  of  instruments,  and  the  irritatioa 
caused  by  the  fragments  reanlting  from  litho- 
tripsy; and  when  the  kidneys  are  not  mnoh 
diseased.  The  operation  may  be  done  by  ind- 
sion  above  the  pubes  (the  supra-pubic),  through 
the  perineum  (the  perineal),  or  through  tna 
rectum,  or  rectum  end  perineum  (the  recto-vea- 
ioal).  The  supra-pubic  and  that  through  the 
rectum  and  perineum  are  usually  employed 
only  in  cases  in  which,  from  the  size  of  the 
stone  or  other  causes,  removal  through  t^e  pe- 
rineam  is  impossible.  The  perineal  operations 
are  three  in  number,  the  lateral,  bilateral,  and 
median.  The  lateral  operation  is  in  general 
the  best,  and  it  may  be  performed  as  follows : 
A  grooved  steel  staff  or  sound  of  full  size  ia 
introduced,  the  bladder  being  moderately  dis- 
tended, the  patient  on  his  back,  with  shoulders 
elevated,  thighs  sepsrated  widely  in  order  to  ex- 
pose the  perineum,  and  the  hand  grasping  and 
bound  to  the  toot ;  the  patient  being  etherized, 
an  incision  is  made  on  the  left  side  of  the  peri- 
neum from  about  an  inch  before  the  anus  down- 
ward and  outward  to  a  point  midway  between 
the  anal  opening  and  the  tuberomty  of  the 
isohium,  the  muscular  fibres  being  divided  down 
to  the  staff;  the  left  index  finger  passed  into 
the  wound  keeps  back  the  reotnm,  and  at  the 
same  time  feels  at  the  membranous  part  of  the 
urethra  the  groove,  which  is  entered  by  the 
knife  and  oondacts  it  to  the  bladder,  the  ure- 
thra and  aboDt  half  an  inch  of  the  prostate 
being  divided;  the  finger  is  then  introduoed, 
dilating  the  opening ;  the  finger  being  with- 
drawn, the  forceps  are  introdnced,  opened,  and 
the  stone  seized,  if  possible,  with  the  first  gnsh 
of  fluid  from  the  wound,  and  then  estraoted 
by  slow,  steady,  and  undulating  movements, 
dilating  and  not  tearing  the  soft  parts.  If 
properly  performed,  and  the  after  treatment 
not  interfered  with  by  hemorrhage,  inflamma- 
tion, sloughing,  or  other  complications,  the 
urine  begins  to  flow  by  the  urethra  in  about  a 
week,  and  the  wound  heals  completely  in  four 
or  five  weeks.  In  the  bilateral  operation,  a 
curved  incision,  with  the  convexity  upward,  is 
made  from  one  side  of  the  perineuTn  to  the 
other,  between  the  anus  and  the  nrethral  bulb, 
dividing  both  sides  of  the  prostate  by  a  double 
bistoury.  The  median  operation  differs  from 
the  preceding  in  that  the  incision  is  vertical 
and  in  the  median  line,  and  the  prostate  is  not 
cut,  bnt  is  dilated,  and  somewhat  lacerated,  b^ 
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fbe  Soger  introdaoed  through  th«  op«niiig  mKle 
Into  tho  urethra  in  frocL  The  raoto-vesical 
operation  cooBiita  in  cattiog  into  the  bladder 
from  the  rectain  on  the  median  line  behind 
the  prostata,  or  in  dividing  also  the  prostate 
and  perineam  in  the  raediao  line.  In  the  high 
operation  the  bladder  is  opened  above  the  pnbee 
tbroogh  the  liuea  alba,  wuere  there  is  no  cov- 
ering of  peritoneum.  Lithotoin  j  was  practised 
85  centDrietBgo;  Hippocrates  bound  his  pQpiU 
by  oath  not  to  practise  it,  but  it  came  into  nse 
again  in  the  time  of  Oelsns,  in  whose  writings 
are  foond  the  first  indications  of  the  bilateral 
operation ;  the  lateral  operation  was  first  prac- 
tised toward  the  end  of  the  17th  oentorj ;  the 
snpra-pnfaia  method  was  first  employed  by 
Franco  In  the  16th  oentnrv,  and  the  rscto- 
vesical  bj  Sanson  in  the  19tn.  4.  Lithotripsy 
(more  commonly  called  lithotrity)  is  indioated 
in  patients  beyond  puberty,  when  the  stone  is 
single  and  not  large,  and  when  the  urethra  is 
not  striotured,  and  the  bladder  and  kidneys  are 
not  much  diseased.  The  early  instraments  used 
for  thia  purpose  were  vary  rude  and  danger- 
ooa,  the  Btooe  being  grasped  by  branches  made 
to  protmde  from  a  strught  catheter,  and  then 
bored  by  a  drill  eitending  through  the  instru- 
ment and  worked  by  ■  watchmaker's  bow ; 
after  it  was  bored  it  was  crushed  by  another 
complioated  instrument.  To  Civiale  (181T-'24) 
b  naqneationably  due  the  credit  of  having  in- 
troduced the  operation  by  improving  the  in- 
etrameots  and  tne  manner  of  their  use.  The 
initroment  now  used  is  composed  of  two  sli- 
ding blades,  introduced  in  the  shape  and  after 
tho  manner  of  a  sound,  between  which  the 
■tone  ifl  seised,  and  then  crashed  by  the  grad- 
ual pressure  of  a  screw;  the  fragments  may 
then  be  washed  out  by  injeotionB  or  by  the 
urine,  large  pieces  being  sgain  broken  by  the 
aame  or  a  smaller  instrument  In  properly  se- 
lected oases,  and  with  skilful  manipulation, 
this  operation  is  much  safer  than  lithotomy. 

SroiISi  LAN.  county  of  Arkansas,  bound- 
ed N.  E.  by  White  river,  and  watered  by  the 
Little  Bed  river.  It  was  formed  in  1873  from 
portions  of  Ivdependenoe,  Jzard,  Searcy,  and 
Van  Bnren  countiee.  The  surface  is  irregular. 
The  soil  produces  cotton,  grain,  tobacco,  and 
fraits.  Timber  is  abundant.  Iron,  lead,  and 
marble  oocor.  Capital,  Mountain  View.  IL 
A  8.  ff.  county  of  Missouri,  bordering  on  Ar- 
kansas, intersected  by  White  river,  and  drained 
by  its  tributary  the  James;  area,  about  600 
«q.  m. :  pop.  in  1870,  8,263,  of  whom  20  were 
colored.  The  sarfoce  is  broken,  and  the  soil 
fertile.  The  Atlantic  and  Pacifio  railroad 
tonchofl  the  N.  W.  comer.  The  chief  produc- 
tions in  1870  were  13,023  bushels  of  wheat, 
121,736  of  Indian  corn,  14,840  of  oats,  B,805 
Ibc  of  tobacco,  8,621  of  wool,  27,817  of  but- 
ter, and  8,808  gallons  of  sorghum  molssMS. 
There  were  1,298  horses,  906  mlleh  cows,  1,883 
Other  cattle,  8,028  sheep,  and  10,723  swine. 
Capital,  Qalena.  10.  An  E.  county  of  Dakota, 
recently  formed  and  not  included  in  the  oeoaiu 
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of  1870;  area,  about  7O0  sq.  m.  It  is  mostly 
table  land,  and  haa  a  rolling  surface. 

SIWIE,  KiRH.    See  Bnpplement. 

iTOHE,  nsMO,  s  rigner  of  the  Declaration  of 
Independence,  born  at  Pointon  Manor,  Charles 
00.,  Md.,  in  1748,  died  at  Port  Tobacco,  Md., 
Oct  E,  1787.  He  was  a  lawyer,  and  was  Bent 
as  a  delegate  to  congress  in  1774  and  17TG. 
He  strongly  favored  the  establishment  of  an 
independent  government,  although  under  in- 
struction from  the  Maryland  convention  to 
oppose  it ;  but  that  state  receded  from  its  op- 
position in  time  to  allow  its  delegates  to  sign 
the  Declaration.  He  served  on  the  committee 
to  prepare  a  plan  of  confederation,  and  was 
reelected  to  congress  in  1777  and  1788. 

nONEi  L  WHBia  LMto,  an  American  author, 
bom  at  New  Palti,  N.  T.,  April  SO,  1792,  died  at 
Saratoga  Springs,  Aug.  16,  1S44.  He  was  a 
printer,  and  edited  successively  the  "  Herkimer 
Amorioan,"  "Hadson  Whig,"  "The  Lounger" 
(Hudson),  "Albany Daily  Advertiser,"  "Hart- 
ford Mirror,"  "The  Knights  of  the  Bound 
Table"  at  Hartford,  and  from  18S1  the  New 
York  "Commercial  Advertiser."  In  1848-'4  he 
was  superintendent  of  common  schools  in  New 
York.  His  prinoipal  works  are:  "History  of 
the  Grest  Albsny  Convention  of  1821 "  (8vo) ; 
"Narrative  of  the  Qrand  Erie  Canal  Celebra- 
tion" (New  York,  1826);  "Letters  on  Mason- 
ry and  Anti-Masonry  "  (1682) ;  "  Mattlitas  and 
his  Impostures  "  (ISmo,  1882,  and  18mo,  1886} ; 
"Tales  and  Sketches"  (2  vols,  12mo,  1884); 
"Essays  on  Social  and  Literary  Topics  "(12mo, 
188S) ;  "  Ups  and  Downs  in  the  Life  of  a  Dis- 
tressed Gentleman"  (12mo,  1886);  "Life  of 
Maria  Monk  and  Refutation  of  the  Awful  Dis- 
closures" (8vo,  1830);  "Letters  on  Animal 
Magnetism''  (8vo,  1837);  "Life  of  Joseph 
Brant"  (3  vols.  8to,  1888;  new  ed.  by  W. L, 
Stone,  jr.,  with  indai,  Albany,  186C);  "Bor- 
der Wars  of  the  Amerioan  Revolution  "  (2  vols. 
12mo,  1839);  "Poetry  and  History  of  Wyo- 
ming" (ISmo,  1841;  with  index,  1884);  "Lifd 
of  Red  Jacket — Sa-go-ye-wat-ha"  (8vo,  1886 
and  1841 ;  new  ed.  with  a  life  of  the  author  by 
W.  L.  Stone,  jr.,  1866);  and  "Life  of  IJncaa 
and  Miantonomoh  "  (24mo,  1842).  n.  WBtm 
Lwto,  jr.,  son  of  the  preceding,  born  in  Neir 
York,  April  4,  1836.  He  graduated  at  Brown 
university  inl8E8andat  the  Albany  law  school 
in  1869,  and  is  now  (1876)  one  of  the  editors 
of  the  "New  York  School  Journal."  He  has 
published  "Life  and  Times  of  Sir  Willitun 


liamL.Stone"(lR8fi>;  "  Saratoga nnd  it 
era!  Springs  "(1868);  "History  of  New  York 
City  "  (1872) ;  "  The  True  History  of  the  Jane 
McCrea  Tragedy  "  (I8T4) ;  "  Reminiscences  of 
Saratoga"  (1874);  and  "Centennial  Sketch- 
es" (1878).  He  has  translated  from  the  Ger- 
man the  "Memoirs  and  Letters  of  Mrs.  Gen- 
eral Riedesel"  (1867),  and  the  "Life  and 
Militwy  Journals  of  Major  General  Biedeael" 
(3  vol«.  evo,  1868). 
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STONE 


,     1  American  painter, 
born  in  Derhj,  Conn.,  Sept.  26,  1830,  died  in 

Newport,  R.  1.,  Sept.  IB,  1875.  He  studied  un- 
der Nathaniel  Jooelyn  in  New  Haven,  lost  all 
bis  earlj  pictures  by  the  burning  of  his  studio, 
and  removed  to  New  York  in  1861.  Ilis  first 
picture  exhibited  in  the  notional  academy  was 
'■The  Mantilla"  (183*),  and  he  afterward  paint- 
ed man;  portraits  of  promlDent  persona,  being 
especiallj  aucceoaful  in  tliose  of  women  and 
children.  He  became  a  member  of  the  na- 
tional aoademr  in  1869. 

9T0NE  BOUX,  a  name  given  to  eeveral 
bivalve  ahella,  especially  pholai  (linn.)  and 
lithodomut  (Ouv.),  from  their  power  of  boring 
into  the  h^est  rocks.  The  pholadida  (Gr. 
OuUiv,  to  hide  in  a  bole)  are  true  bivalves,  and 
have  two  accessory  plates  in  the  neighborhood 
of  the  hinge  for  the  protection  of  the  dorsal 
muscles ;  they  belong  to  the  group  tiphono- 
phora  {(itaj),  or  those  having  long  respira- 
tory siphons,  united  for  the  greater  part  of 
their  length;  they  are  all  burrowing  animals, 
penetrating  the  hudost  snbstanoes.  The  shells 
are  nsuallj  elongated,  gaping  at  one  or  both 
ends,  and  closed  by  two  addnctor  muscles ; 
the  foot  is  large  and  powerful,  and  the  mantle 
is  closed  ;  they  are  fonnd  in  all  climates.  The 
typical  genas  pholtu  is  often  of  considerable 
size,  with  a  white,  hard,  rough,  but  very  brit- 
tle shell,  rendering  it  an  interesUng  qnestion 
bow  it  can  perforate  a  solid  rock;  the  opera- 
tion is  supposed  to  be  performed  by  a  rotatory 
motion  of  the  shell  effected  by  the  powerful 
foot.  The  date  shell  or  piddock  (P.  daetylut, 
Linn.),  about  2  in.  long  and  G  or  7  in.  wide, 
is  found  along  the  European  coast,  mostly  in 
calcareous  rocks ;  it  is  eaten  along  the  Medi- 
anean.  It  is  very  luminoas,  and  hence 
e  have  supposed  that  its  excavations  may 


Dste  Shell  (Pholu  ducljlM). 

be  partly  due  to  electrical  action  on  the  sea 
waC«r.  The  smaller  P.  eandida  (Linn.)  is  uaed 
for  bait  in  England.     The  P.  criipata  (Linn.) 


STONE  CHAT 

is  found  along  the  coasts  of  onr  middle  and 
southern  states.  Many  fossil  species  ore  known. 
The  family  of  veaemeea,  of  the  same  group, 
arc  also  stone  borers,  principally  by  means  of 


the  foot. — Among  the  aaiphonate  bivalves,  the 
most  remarkable  stone  borer  is  the  lithodomut 
lithophagui  (Cnv.) ;  it  is  commonly  fonnd  la 
holes  which  it  has  excavated  in  calcareous  and 
coral  formations ;  it  is  the  sea  data  shell  of 
the  Mediterranean,  and  is  a  delicate  article  of 
food.  Its  perforations  have  served  as  impor- 
tant indications  of  the  change  of  level  of  the 
sea  coast  in  modern  times ;  the  columns  of  th« 
temple  of  Serapis  at  Fozzuoli  are  perforated 
by  tbese  shells  at  a  considerable  height  abovo 
the  actual  level  of  the  sea. — Another  bivalve, 
coming  near  the  clams,  generally  considered  a 
stone  borer,  is  aaxieara  (Lam.),  which  appeara 
under  anch  a  variety  of  forms  that  two  genera 
and  at  least  IS  species  have  been  made  of  the 
single  representative,  S.  rugota  (Lam.) ;  the 
yonng  symmetrical  form  oonstitntes  the  genns 
kiaUlla  (BoBc).  It  is  found  in  almost  all  parta 
of  the  world,  largest  in  the  arctic  seas,  in  crev- 
ices of  rocks  and  corals,  assuming  very  eiactlj 
the  shape  of  the  cavity  which  contains  it ;  it 
occurs  from  low-water  mark  to  the  depth  of 
140  fathoms;  it  is  found  fossil  in  the  miocene 
and  glacial  deposits.  It  has  been  questioned 
whettier  laxieata  is  the  excavator  of  the  holes 
in  which  it  is  found,  and  the  subject  of  the 
mechanism  by  which  the  stone  borers  operate 
is  by  no  means  well  nnderstood. — Sea  urchins 
also  may  in  many  instances  bo  called  stone 
borers,  the  excavation  of  their  cavitiea  being 
effected  by  the  constant  action  of  their  spines, 
and  perhaps  also  by  the  vibratile  cilia  of  their 
ambnlacral  tubes  and  suckers.  It  is  conceiv- 
able,  if  not  probable,  that  the  continual  action 
of  soft  vibratile  cilia  may  excavate  holes  even 
in  the  hardest  rocks. 

BTONB  CHIT  (taxieola  rvbieola,  Bechst),  a 
dentirostral  bird  of  the  warbler  family,  and 
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STONE  CROP 

sabfamilf  eTythaeitui,  or  old  world  robins. 
The  bill  is  short,  with  broad  gape,  furnished 
with  bristles;  wings  long  and  roandcd,  with 
foartb  and  fifth  qaills  eqanl  ood  loogeat;  tail 
short  and  broad;  tarn  and  toes  slender,  and 
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BtoDs  ChM  (BuImU  nUcala). 

hind  toe  long.  Tbero  are  several  species.  The 
Btone  chat,  resident  in  England  bnt  migratory 
on  the  ooDtinent,  is  aboat  4}  in.  long ;  the  head 
throat,  and  back  black,  on  the  latter  edged 
with  whitish  red;  aides  of  neck,  npper  part 
of  wings,  aod  rump  white;  breast  orange 
brown;  lower  parts  reddish  white.  A  similar 
hat  migratory  species  is  the  wbin  chat  {S. 
rttbetra,  Bechat.),  so  named  for  its  partiality 
for  forza  or  wbin  bashes.  These  two  species 
belong  to  the  subgenas  pratineola  (Koch). 

SroSK  (MOT.    See  Seouk. 

millEflEHGE,  ■  collection  of  hnge  stones  on 
Balisbnry  plain,  Wiltshire,  England,  abont  8  m.' 
N.  of  Salisbary.  Its  name  is  old  Saxon,  and 
signifies  "hanging  stones."  Seen  from  a  dis- 
tance, they  appear  to  be  merely  an  irregular 


BUmtheogt. 

masa  of  stones,  bat  a  closer  inspection  shows 
them  to  have  been  originally  arranged  to  form 
two  ovals  within  two  circles,  snrroonded  by  a 
bank  of  earth  16  ft.  high  and  1,010  ft.  in  cir- 
cumference. There  are  altogether  aboat  140 
stones,  weighing  from  10  to  TO  tons.    They 


are  mncb  weather-worn,  bnt  in  many  of  them 
the  shaip  angles  and  the  tenons  and  mortices 
by  which  the;  were  joined  are  well  preserved. 
The  outer  circle  has  17  stones  remaining  ont 
of  80;  the  inner  has  but  6  stones  entire,  and 
fragments  of  12  others.  The  inner  oval  con- 
sisted of  about  20  amallcr  stones,  of  which  11 
are  still  standing;  the  other  aval  consisted  of 
10  stones,  of  wbicb  8  are  remaining.  Scat- 
tered over  the  plain  are  about  SOO  tumuli,  or 
barrows,  some  of  which  have  been  opened, 
and  found  to  contain  charred  human  bones, 
fragments  of  pottery,  and  British  and  Roman 
ornaments  and  weapons.  In  the  centre  is  a 
flat  slab  15  ft.  long,  which  is  supposed  to 
have  been  the  altar;  it  is  a  grained  cakareoua 
sandstone,  which  strikes  fire  with  steel.  On 
excavating  at  the  foot  of  this  altar,  remains 
of  oien,  deer,  and  other  animals  were  found, 
intermixed  with  burnt  wood  and  fragments 
of  Roman  and  British  pottery.  According  to 
Geoffrey  of  Monmontb,  Stonehenge  was  erect- 
ed by  order  of  Aurelianus  Ambroaius,  the 
laat  British  king,  in  honor  of  460  Britons  slain 
by  Henffist  the  Saxon ;  but  Pulydore  Yergil 
argues  Uiat  it  was  a  monument  to  the  mem- 
ory of  that  king.  Some  authorities  believe  it 
to  have  been  a  druidic  temple,  others  assert 
that  it  was  an  astronomical  oMervatory,  and 
others  that  it  was  a  place  both  of  worship  and 
of  council,  which  was  also  nsed  for  assemhliea 
of  the  people.  Simitar  stone  circles  have  been 
found  in  various  parts  of  the  world,  and  Sir 
John  Lubbock  refers  them  all  to  the  bronie 
age,  while  Dtber  antiquaries  and  geologists 
maintain  that  some  of  them  were  erected  10,- 
000  to  60,000  years  ago.  Nothing  has  as  yet 
been  brought  forward  to  eatablish  any  of  these 
theories  beyond  controversy  and  doubt. 

8I0KE  SITS,  BatUe  •£    See  McfiFHUESBOBO. 

BTONIIieiOR,  a  town,  horongh,  and  port  of 
entry  of  New  i>ondon  co.,  Conn.,  on  Long  Isl- 
and soand,  at  t)ie  S.  E.  extremity  of  the  state; 
pop.  of  the  town  in  1670,  6  818,  of  the  borough, 
1,661.  The  town  is  divided  into  five  votmg 
districts,  Stonington  borough,  the  villages  of 
Mystic,  Uystic  Bridge,  and  Pawcatuek,  and  the 
"Road."  The  borough  is  built  on  a  narrow 
rocky  point  extending  about  half  a  mile  into 
the  Bound,  and  has  a  good  harbor  protected 
by  a  breakwater.  A  second  breakwater  is 
now  building  and  a  third  one  is  projected. 
Stonington  is  a  favorite  place  for  summer  re- 
sort, and  has  a  considerable  coasting  trade  and 
several  vessels  employed  in  sealing.  It  is  con- 
nected with  Providence  by  the  Stonington  and 
Providence  raUway,  with  New  London  by  a 
branch  of  the  same,  and  with  New  York  by 
the  New  York  and  Stonington  steamboat  line. 
Mystic  Bridge  is  a  thriving  village,  chiefly  en- 
gaged in  ship  building.  There  are  in  the  sev- 
er^ villages  four  banks,  a  savings  bank,  14 
churches,  16  public  Behools,  three  woollen 
mills,  one  cotton  mill,  a  large  foundery  and 
machine  shop,  and  several  other  factories,  and 
a  weekly  newspaper.    On  June  80,  1874,  ita 
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STONY  POINT 


shipping  amounted  in  the  aggregaM  to  1 19  Tes- 
Bela  of  16,978  aggregate  tonDoge.— The  town 
was  settled  in  1S49,  and  the  borongb  was  in- 
oorporatod  in  1801.  On  Ang.  B  and  10,  1814, 
the  boroagh  was  attacked  b^  the  Uritiah  fleet 
under  Sir  Thomas  Hard;,  bnt  it  was  compelled 
bj  the  volnnteers  and  mihtia  to  retire. 

SmSY  PMKT,  a  small  rocky  promontory  on 
the  right  bank  of  the  Hudson  river,  in  Rock- 
land CO.,  N.  T.,  43  m.  N.  of  New  York,  at  the 
entrance  of  the  Highlands,  and  oppoeite  Ver- 
planck's  Point.  On  both  these  points  forts 
were  bailt  by  the  Americans  during  the  revo' 
lution,  whidi  were  captured  by  Sjr  Henry 
Clinton  about  the  first  of  June,  ITTO,  strength- 
enad,  and  garrisoned ;  bnt  that  on  Stony  Point 
was  retaken  by  a  bold  night  attack  under  Gen. 
Anthony  "Wayne,  with  1.200  men,  Jaly  16,  and 
the  garrison  of  G43  officers  and  men  made 
prisoners.  The  Americans  had  IG  killed  and 
88  wonnded,  and  the  British  68  killed.  The 
gimQltaneoas  attack  on  Verplanck's  Point  hav- 
ing fdled,  the  works  on  Stony  Point  wore 
destroyed  and  abandoned  on  the  18th. 

STOPPira  n  IKlNSrni,  in  law,  the  arrest- 
ing by  the  seller  of  goods  on  their  passage  to  a 
distant  purchaser  who  has  become  insolvenL 
When  and  how  the  doctrine  of  stoppage  in 
transitn  became  a  part  of  onr  law  cannot  be 
defloitely  asserted.  Its  introduction  was  oom- 
paratively  reoenL  The  right  exists  only  be- 
tween a  buyer  and  a  seller.  A  surety  for  the 
price  of  tLe  goods,  bound  to  pay  for  tliem  if  the 
buyer  does  not,  has  not  this  right;  butonewho 
is  sabstantially  a  seller  has.  Thus,  one  ordered 
by  a  foreign  correspondent  to  buy  goods  for 
him,  and  then  buyiug  them  in  his  own  name 
and  on  his  own  credit,  and  sending  them  as 
ordered,  may  stop  them  in  traTuita.  So  may 
a  principal  who  sands  goods  to  his  factor,  or 
one  who  remits  money  for  any  partlcalar  pur- 
pose. The  raception  and  negotiation  of  a  bill 
for  the  goods  does  nut  defeat  the  right,  nor 
does  part  payment.  Bnt  goods  cannot  be 
stopped  when  they  are  sent  to  pay  a  precedent 
and  existing  debt — The  right  arises  only  npon 
actual  insolvency,  which  need  not  be  legal  or 
formal  bankruptcy  or  insolvency.  It  is  enough 
if  the  buyer  cannot  pay  his  debts,  and  also  that 
he  reCoses  to  comply  with  the  specially  agreed 
terms  of  the  sale,  for  this  is  insolvenoy  so  for 
as  the  seller  is  oonoerned.  When  the  goods 
are  stopped,  the  buyer  may,  by  payment  of  the 
price  or  by  tender  o(  security  if  they  were  sold 
on  credit,  defeat  the  stoppage  and  reclaim  the 
goods.  If  the  seller  stop  the  goods  mali- 
ciously, and  without  octaot  belief  of  the  insol- 
venoy  on  good  grounds,  he  would  doubtless  be 
answerable  for  any  damages  which  the  buyer 
might  SQst^a.  The  seller's  right  to  stop  the 
goods  cannot  be  defeated  by  any  sale  or  mort- 
gage thereof  by  the  bnyer,  or  by  any  claim 
or  lien  or  attachment  of  any  other  person,  ex- 
cept such  lien  as  may  arise  in  favor  of  any  car- 
rier by  whom  they  hove  been  conveyed. — Nice 
questions  have  arisen  in  req>ecl  to  the  trait- 
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tittti.  Oenerallj  speaking,  the  goods  are  in 
transit  when  they  are  not  in  the  actnal  possee- 
sion  either  of  the  bnyer  or  of  the  seller.  Bnt 
the  law  goes  sometimee  farther  than  this,  and 
inqnires  into  the  oonstrnctive  posseasiou)  for 
the  goods  may  be  in  the  actaal  possession  of 
the  seller,  and  yet  so  fsr  constructively  in  the 
possession  of  the  buyer  that  the  seller  cannot 
retain  them ;  or  they  may  be  in  the  actual  poa- 
seinon  of  the  buyer,  bnt  under  snch  oircam- 
stances  that  the  eeller'a  right  is  not  token  oway. 
It  becomes,  therefore,  very  important  in  many 
instances  to  ascertain  whether  the  transit  ia 
complete.  A  oorrier  of  goods,  by  land  as  well 
as  by  sea,  acquires  a  lien  on  the  goods  which 
he  carries  for  the  freight  money.  The  goods 
are  still  in  transit,  and  maybe  stopped,  so  long 
OS  the  carrier  witJiholds  them  from  the  buyer 
bjhis  lien  for  the  freight,  and  aseller  who  seeks 
to  stop  them  then  must  discharge  this  lien. 
In  general,  whenever  a  carrier  enters  into  a 
new  arrangement  with  the  conidgnee,  by  which 
he  ogreea  to  hold  the  goods  as  the  property 
of  the  consignee  and  at  his  dispoaal,  there  is 
a  terminotion  of  the  transit.  Yet  all  acts  in 
reference  to  such  question  mast  be  open  to  ex- 
planation by  existing  cironmstances,  the  gen- 
eral inquiry  in  such  case  being  whether  the 
carrier,  warehouseman,  wharfinger,  or  other 
person  having  actual  possession  of  the  goods 
at  the  time  of  the  intended  stoppage  in  tran- 
sitn, was  then  acting  as  the  agent  of  the  seller 
or  of  the  buyer ;  for  if  of  the  latter,  the  tran- 
sit wos  terminated.  If  the  buyer  order  the 
goods  to  be  sent  to  some  other  person  by  onjr 
suitable  oonveyonce  without  designating  any 
one  especially,  or  by  a  designated  carrier  who 
is  not  specifically  his  agent  or  servant,  the  goods 
remain  in  transitn  until  they  reach  that  seoond 
person.  Questions  of  oonstrnctive  possession 
arise  very  frequently  in  respect  to  goods  in  the 
charge  of  warehonsemen.  In  general,  every 
war^ouseman  is  the  agent  of  any  party  who 
pats  the  goods  in  his  warehouse  and  can  take 
them  out  at  his  pleasure ;  and  therefore  hia 
possession  is  the  possession  of  anoh  party.  On 
this  point  it  is  a  moterial  qnestion  whether  any- 
thing remains  to  be  done  hy  the  seller ;  if  not- 
ing, this  goes  for  to  make  the  worehoosing  a 
delivery  to  the  buyer.  If  a  seller  of  goods  that 
are  warehonsed  delivers  an  order  for  them  to  & 
buyer,  this  alone  may  not  transfer  the  posses- 
sion ;  but  if  the  bnyer  delivers  the  order  to  the 
worebouaeman,  this  in  general  transfers  the  pos- 
session, and  still  more  so  if  the  worehoasemaa 
enters  the  some  in  bis  books  or  otherwise  ac- 
cepts the  order,  so  as  to  be  responubla  for  the 
goods  to  the  buyer.  If  the  bnyer  sella  to  a 
third  party,  to  whom  the  warehouseman  cerii- 
fles  that  the  goods  ore  transferred  to  his  ao- 
oount,  and  who  thereupon  pays  the  price,  the 
worehonsemaD  becomes  responsible  to  this 
third  party;  and  if  the  original  seller,  thoagh 
there  remained  something  material  to  be  dona 
by  him  to  the  goods,  consented  to  the  ware- 
hoDMmau's  so  certifying,  he  would  be  held  to 
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hftre  lost  his  right  of  stoppage  in  transitn, — 
The  «Sect  of  the  bill  of  lading  upon  the  right 
of  8  seller  to  stop  the  goods  in.  transitn  is  verf 
important.  The  law  regards  the  bill  of  lading, 
not  as  a  mere  receipt  which  the  carrier  gives 
for  the  goods,  bnt  rather  as  a  muniment  of 
title,  carrjing  property  with  it,  and  being  it- 
self gwui  negotiable.  An  indorsement  and 
delivery  of  the  bill  for  value  operate  as  a  sym- 
bolic delivery  of  the  goods  mentioned  in  it. 
It  resolts  from  this  doctrine  that  a  consignee, 
who  selb  for  valne  goods  to  arrive  and  indorses 
over  the  bill  of  lading,  confers  npon  the  pur- 
chaser a  title  and  property  which  destroy  the 
right  of  the  seller  of  the  goods  to  stop  them  tn 
trantitu.  Bnt  if  the  party  bnying  from  the 
consignee  knows  that  the  sale  is  in  frand  of 
the  original  seller,  it  is  voidable  by  that  seller 
of  conrse ;  and  if  ha  knows  that  the  consignee 
is,  or  is  abont  to  become,  insolvent,  this  knowl- 
edge wonld  probably  have  the  same  effect,  as 
wonld  also  knowle<lgo  or  notice  of  any  circum- 
stances which  rendered  the  bill  of  lading  not 
properly  assignable.  If  tlie  bill  of  lading  be 
transferred  and  indorsed  by  way  of  pledge  to 
aecnre  the  consignee's  debt,  the  consignor  does 
not  lose  entirely  his  right  to  stop  the  goods, 
bnt  holds  it  snbject  to  the  rights  of  the  pledgee ; 
that  is,  he  may  enforce  his  claini  to  bold  the 
Bnrplns  of  the  goods  after  the  pledgee's  claim 
is  satisfied,  and  he  holds  this  snrplus  to  secore 
the  debt  of  the  oondgnee  to  him. — The  insol- 
vency of  the  buyer,  however  complete  or  how- 
ever manifested,  will  not  operate  of  itself  as  a 
stoppage  in  transitn.  The  goods  most  be  ac- 
tually stopped,  in  some  way  which  the  law  rec- 
ognizes as  adequate,  by  the  seller  or  his  au- 
thorized agent.  An  actus!  taking  possession 
by  the  seller  Is  not  necessary,  at  least  not  in 
all  oases,  although  actual  poHsession  shonM  be 
token  if  possible,  and  as  soon  as  possible.  A 
constructive  possession  may  be  acqoired  by 
giving  notice  to  the  carrier  or  warehouseman, 
forbidding  him  to  deliver  the  goods  to  the 
bayer,  and  requiring  him  to  give  them  up  to 
the  seller  or  his  agent,  or  to  hold  them  subject 
to  hia  order.  Delivery  in  disregard  of  this 
notice  does  not  defeat  the  seller's  right;  he 
has  still  a  constmctive  possession,  and  the  car- 
rier is  responsible  to  him  for  all  the  injury  be 
may  sustain.  Or,  if  the  buyer  becomes  insol- 
vent, and  the  goods  pass  into  the  possession  of 
his  assignees,  the  seller  may  maintain  an  action 
of  trover  against  them.  What  the  consignor 
may  do  personally,  he  may  do  by  his  agent; 
and  if  the  demand  be  made  by  one  who  acts 
as  agent,  bat  without  aathority,  a  subsequent 
adoption  and  ratification  will  have  the  effect 
of  a  previous  authority,  provided  this  be  made 
before  the  goo<1s  are  demanded  by  the  buyer. 

NOUX.    See  Balbius. 

SltKET,  a  W.  county  of  ITevada,  bounded  N. 
by  Tmckee  river  and  8.  by  the  Carson ;  area, 
420  sq.  ra. ;  pop.  in  1875, 19,538,  of  whom  1,841 
were  Chinese,  The  valleys  of  the  rivers  con- 
tain small  tracts  of  arable  land,  but  the  ooimty 
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derives  its  importance  from  the  Comatock  lode, 
on  Mt.  Davidson  (7,000  ft.  high),  the  richest 
silver-bearing  lodeinthe worid,  InlSTOthere 
were  IB  quartz  mines,  producing  gold  and  sil- 
ver to  the  value  of  $7,761,881 ;  but  the  pro- 
duction has  since  very  greatly  increased.  Tnere 
were  8  manufactories  of  boots  and  shoes,  S  of 
carriages  and  wagons,  5  of  furniture,  8  of  iron 
caatings,  3  of  jewelry,  4  of  machinery,  3  of 
saddlery,  4  of  tin  ware,  6  breweries,  and  20 
quartz  mills.    Capital,  Virginia  City. 

OTOKET,  Gtmt  Ids^bu.    See  sopplement. 

OTOEK,  a  wading  bird  of  the  heron  family, 
Bubtamily  cinmiwr,  and  genus  eiconia  (Linn.); 
other  allied  genera  are  the  jabim  and  mara- 
bou, described  under  their  own  names.  In  the 
storks  the  bill  is  long,  straight,  strong,  gradu- 
ally tapering  to  a  sharp  tip ;  sides  compressed ; 
wingi  long  and  ample,  the  third  ana  fourth 
quills  the  longest  and  equal;  tail  short  and 
broad;  tarsi  long  and  scaled;  toes  short  and 
stouL  webbed  to  the  first  joint;  hind  toe  ele- 
vated, partly  resting  on  the  ground.  They  are 
large,  most  abundant  in  worm  countries,  and 
pe^orming  periodical  migrationa  to  and  from 
the  marshy  regions  of  Europe,  Asia,  and  Afri- 
ca; like  vultures  and  other  carrion  feeders, 
they  eat  almost  any  kind  of  garbage  that  comes 
in  their  way,  and  are  hence  valuable  scaven- 
gers in  hot  climates;  they  seek  their  food  on 
the  borders  of  streams;  the  body  is  light  and 
well  balanced ;  during  flight  the  head  is  thrown 
back  and  the  legs  are  extended;  the  space 
ronnd  the  orbits  is  destitute  of  feathers,  and 
in  some  the  whole  face  and  throat  are  naked, 
liiere  ore  abont  a  dozen  species,  of  which  the 
beat  known  is  the  white  stork  (  0.  alba,  Briia.) ; 


While  Hlork  (Clconl*  iIU). 

it  is  8i  ft.  long,  the  bill  7}  in. ;  the  general 
color  is  white,  with  the  quills  and  wing  coverts 
black,  and  bill  and  feet  red ;  around  the  eyes  a 
bald  blockish  circle;  it  is  the  eigogne  of  the 
liVench,  They  orrive  in  N.  Europe,  especially 
in  Holland  and  Germany,  in  the  spring,  return- 
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Ing  in  the  antnmo  to  Africa  hj  night  and  in 
large  flocks;  the  oolj  noise  the;  make  is  hj 
olapping  the  mandibles  together  like  a  pdr  of 
oaatoaete:  therreat  sleeping  on  one  leg,  with 
the  neck  folded  and  heaa  turned  backnard  on 
the  shonlder.  The  food  consists  of  reptiles, 
fish,  70UDg  birds,  and  insects.  The  nest  is 
large,  coarsely  made  of  sticks  and  twigs,  placed 
on  housetops  (often  in  the  midst  of  crowded 
oities),  and  is  repaired  bj  the  males  year  after 
year;  tiie  eggs  are  three  or  four,  white  tinged 
with  buft,  2;  hj  3  in.:  both  seies  incubate, 
and  the  young  are  hatched  in  aboat  a  month: 
the  nestlings  are  tenderly  cared  for,  and  are  fed 
by  food  regurgitated  from  the  parents'  stom- 
sohs.  The  flight  is  very  high,  and  the  gait 
alow,  with  long  and  measured  steps ;  the  dis- 
position is  gentle,  the  manner  famthar,  and  the 
aooility  considerable;  they  do  not  propagate 
in  captivity.  The  stork  was  considered  by  the 
ancients  as  the  personification  of  piety,  con- 
jngal  and  filial  love,  gratitnde,  and  temper- 
auoe ;  it  was  supposed  to  bear  a  charmed  life, 
and  it  was  a  crime  to  offer  it  violence;  in 
acme  places  it  was  even  an  object  of  worship, 
And  in  hieroglypbio  langnage  it  is  the  symbol 
of  piety  and  beneficence ;  "pious"  or  "benefi- 


BeahsL)  is  about  2{  ft.  long,  with  a  bill  of  6^ 
in. ;  the  color  above  is  black  with  green  and 
pnrplish  gloss,  and  white  below.  It  avoids  the 
vicinity  of  man,  nests  in  trees,  and  feeds  like 
the  herons  chiefly  on  fish ;  it  is  found  in  many 
ouDtries  of  Europe,  especially  in  the  Alps. 
The  American  stork  (0.  Amtrioana,  Briss.)  is 
about  aa  large  as  the  white  species ;  it  is  found 
in  South  America,  particularly  in  Brazil. 

nWMOIfT,  an  E.  county  of  Ontario,  Oan- 
ada,  bounded  S.  E.  by  the  St.  Lawrence  river; 
area,  409  sq.  m. ;  pop.  in  16T1, 1B,98T,  of  whom 
6,229  were  of  Scotch,  4,191  of  Irish,  S,125  of 
Qerman,  2,233  of  French,  1,621  of  English,  and 
1,S22  of  Dntcb  origin  or  descent.  It  is  watered 
by  several  small  streams,  and  is  traversed  bj 
the  Grand  Trnnk  railway.    Capital,  Cornwall. 

OTOEIIS,  violent  atmospheric  disturbances. 
^e  Wind.)  Storm  areas  are  in  general  char- 
acterized by  low  barometric  pressure  at  their 
centres;  winds  increasing  in  force  toward  the 
central  region,  and  by  their  directions  show- 
ing the  lower  portion  of  the  atmosphere  to 
be  moving  spirally  in,  toward  and  around  the 
centre;  heavy  masses  of  low  clouds  attended 
by  a  higher  stratum  that  moves  around  and 
oat  from  the  centre;  rain  or  snow  falling  es- 
pecially on  the  advancing  side  or  front  of  the 
storm ;  temperatures  above  the  average  in 
front,  and  below  the  average  in  the  rear  of 
the  storm.  The  storm  area  with  its  attending 
features  moves  bodily  along  the  earth's  sur- 
face for  several  days.  A  map  showing  the 
average  number  of  centres  of  storms  that  pass 
over  the  eastern  portions  of  the  United  States 
is  published  in  the  "Statistical  Atlas"  of  the 
census  bureau  (187S),  and  is  here  reproduced. 
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The  number  of  storm  centres  passing  over 
any  region  increases  as  we  go  from  the  low- 
er latitudes  toward  Hudson  bay,  being  great- 
est in  the  re^pon  of  the  St  Lawrence  valley 

and  the  great  lakes.  This  arises  from  tho 
fact  that  while  on  the  one  hand  many  storms 
move  eastward  along  the  northern  limits  of 
our  field  of  observation,  on  the  other  band 
the  storms  that  originate  in  the  lower  lati- 
tudes tend  to  move  northward.  Nine  tenths  of 
the  storm  tracks  on  which  this  map  is  based 
have  moved  toward  and  over  New  England 
and  Lower  Canada.  The  chart  also  shows  in 
Nebraska  a  region  of  specially  numerona  storm 
tracks,  from  the  fact  that  the  atorma  coming 
both  from  Texas  and  from  Dakota  frequently 
move  respectively  N.  £.  and  S.  E.  toward  this 
region;  and  frequently  we  find  here  alao  the 
first  trace  of  a  class  of  storms  that  appear  to 
originate  on  the  spot.  The  peculiarities  in 
the  distribution  of  storms  are  apparently  fully 
explained  by  tbe  topography  of  the  continent, 
Wiien  we  consider  that  at  any  station  in  the 
northern  hemisphere  the  winds  veer  from  8.  E. 
to  8.  W.  and  N.  W.  as  a  storm  centre  passes  N. 
of  it,  weperceive  from  this  map  that  through- 
out the  United  States  E.  of  the  Rocky  moun- 
tains the  veering  of  tbe  wind  will  be  more  fre- 
quent than  its  backing,  in  the  proportions  indi- 
cated by  the  relative  number  of  storm  centres 
that  pass  to  the  north  and  south  of  the  station. 
For  uie  ocean,  it  has  in  general  not  yet  been  pos- 
sible to  compile  any  general  map  of  tbe  aver- 
age paths  of  tbe  storms ;  but  from  the  logs  of 
vessels  a  great  mass  of  information  relative  to 
tbe  frequency  of  gales  and  stormy  winds  has 
been  compiled,  end  this  information  is  very 
nearly  related  to  that  given  by  the  accom- 
panying chart.  The  first  map  of  this  kind  was 
compiled  at  the  United  States  naval  obser- 
vatory by  Jf.  F,  Maury ;  and  the  work  of  col- 
lecting such  data  has  been  actively  pursued  by 
the  meteorolo^oal  officers  of  all  nations,  es- 
pecially England  and  Holland. — Within  SO"  of 
the  equator  storm  winds  are  exceedingly  rare, 
but  their  number  increases  rapidly  as  we  ap- 
proach the  latitude  of  60°  N.  or  S.  During  our 
northern  summer  the  percentage  of  stormi- 
nesB  diminishes  in  tbe  North  Atlantic  and  in- 
oreaaes  in  tbe  South  Atlantic  ocean.  In  ei- 
ther hemisphere,  winter  is  its  stormy  eeason. 
Within  the  limits  of  our  observations,  viz.,  np 
to  the  parallel  of  40°  on  either  side  of  the  equa- 
tor and  in  mid-ooean,  the  southern  winter  is 
sensibly  as  stormy  as  the  northern ;  but  beyond 
these  parallels,  and  especially  near  tbe  coast 
of  North  and  South  America,  the  northern 
hemisphere  is  far  more  stormy  than  the  south- 
ern ;  the  probable  cause  is  the  greater  mass 
of  dry  land,  and  consequently  of  dry  cold  ur, 
contiguous  to  the  North  Atlantic,  as  compared 
with  the  little  land  bordering  the  South  Atlan- 
tic. Among  tbe  re^ons  most  frequently  passed 
over  by  vessels  of  all  nations,  the  neighbor- 
hoods of  Cape  Horn  and  the  cape  of  Good 
Hope  are  next  in  importance  to  the  greftt 
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higbway  between  Europe  and  America.  The 
charts  of  tho  ocean  id  tbo  aeighborbood  of 
Cape  Horn,  pablished  bj  the  London  meteo- 
rological office  (ISTI),  do  not  give  the  per- 
o«Dtagea  of  Btorms ;  but  fur  the  cape  of  Good 
Hope,  the  charts  of  Oornelissen  (1ST4),  of 
the  meteorological  inatitnte  of  the  NeUier- 
tands,  show  that  daring  the  aoathem  anmrner 
the  BtormB  in  this  region  are  comparatively 
few  and  feeble.  In  winter  Mvere  westerly 
gales  are  exceedingly  abnndant  to  the  sonUi 
of  the  cai>e.  In  the  immediate  neighborhood 
of  the  continent,  and  on  either  side,  the  inlia- 
euce  of  the  land  is  shown  in  the  frequeocy  of 
storm  winds  blowing  oCC  shore  during  winter, 
and  on  shore  during  summer. — Storm  Warn' 
ingt.  Suggeations  tor  atorm  warnings  were 
broached  even  in  the  18th  century,  before  the 
introdaction  of  the  electric  telegraph  had  ren- 
dered the  undertaking  practicable.  The  Earo- 
peana  were  the  first  to  engage  systematically  in 
storm  warning;  bat  in  the  early  demonatration 
of  the  feasibility  of  the  idea,  the  merchant«  and 
the  individaal  meteorologists  of  the  United 
States  took  the  lead.  If  we  pass  by  that  which 
Franklin,  Espy,  Baohe,  Bedfield,  Loomis,  Usu- 
ry, and  others  did  to  advance  onr  knowledge  of 
atmospheric  phenomena,  and  consider  merely 
the  steps  taken  to  estabiiah  national  systems 
of  storm  warnings,  we  shall  note  -  that  In 
18S6  the  Joint  meteorological  committee  of 
the  Franklin  institute  and  the  American  phil- 
osophical society  at  Philadelphia  appointed,  at 
the  BQ^estion  of  Bsche  and  Espy,  a  aub-com- 
aittee  to  memorialize  congress  upon  the  sub- 
ject of  a  national  weather  bnrean  for  the  stndy 
and  prediction  of  storms.  When  the  success 
of  the  Uorse  telegraph  was  beyond  all  question, 
Bedfield  in  1848,  and  Loomis  in  1847,  nrged 
its  sjstematio  application  to  the  problem  in 
hand.  This  idea  waa  greatly  farthered  by  Prof. 
Joseph  Henry,  who  as  secretary  of  the  Smith- 
sonian institution  had  just  removed  to  Wash- 
ington. In  1847,  Id  behalf  of  that  institution, 
be  organized  a  Bjst«m  of  volunteer  meteoro- 
logical observations  and  reports.  Through  the 
liberality  of  the  National  telegraph  line,  Prof. 
Henry  was  in  ISfiT  able  to  begin  the  publica- 
tion of  a  telegraphic  weather  bulletin,  and  to 
make  suoceaafal  weather  predictiona.  MeaO' 
while,  the  appointment  of  Espy  as  meteorolo- 
glat  suoceBsively  to  the  war  and  navy  depart- 
ments, and  the  publication  (1860  and  18G7)  of 
his  famous  reports  on  meteorology,  hod  awa- 
kened a  nniveraal  oonvietion  that  Btorm  pre- 
dictions were  practicable.  Already  many  mer- 
ebaats  were  habitually  obtainiog  at  their  own 
expense  weather  reports  from  distant  sections. 
The  Smithsonian  weather  bulletin  waa  of  ne- 
cessity discontinued  in  1861,  and  an  effort  to 
revive  it  in  1864  was  frustrated  only  by  a  con- 
flagration which  destroyed  a  portion  of  the 
Bmithsonian  building  early  in  the  following 
year.  It  does  not  appear  that  anything  more 
wa«  done  in  America  in  the  prosecution  of 
the  subject  of  weather  predictions  ontil  in 
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1868,  In  his  inaagnrsl  report  as  director  of 
the  Cincinnati  observatory,  the  writer  proposed 
this  as  a  work  proper  for  one  branch  of  the  in- 
stitution which  he  tiroposad  to  build  up  in  that 
city.  A  few  montns  after  this  date  the  Cin- 
cinnati chamber  of  commerce  autborized  bim 
to  obtdn  at  its  expense,  for  three  months,  the 
necessary  telegrams,  and  to  publish  daily  weath- 
er predictions.  This  system  went  into  opera- 
tion on  Sept.  1,  1869.  In  a  modified  form, 
and  pending  further  negotiations,  the  work 
waa  continued  at  the  joint  expense  of  the  wri- 
ter and  the  Western  Union  telegraph  company 
from  December,  1869,  to  Uay,  1870,  and  after- 
ward entirely  at  the  expense  of  that  company, 
whose  manifold  weather  maps  were  in  mucb 
demand  until  the  commencement  in  Novem- 
ber, 1870,  of  the  great  work  of  the  army  signal 
office.  (See  Bional  Bibtjok.) — Simultaneous- 
ly with  the  spread  of  the  telegraph  in  Europe 
began  the  publication  of  weather  bnlletins, 
and  their  collation  and  study.  Efimtz  says 
that  even  in  188G  he  had  begun  to  study  the 
weather  reports  in  the  Berlin  papers,  but  it 
required  the  excitement  of  the  Crimean  war, 
in  1864,  to  force  the  importance  of  the  subject 
upon  the  attention  of  European  governments. 
In  that  year  Leverrier  as  director  of  the  Paris 
observatory  took  up  the  subject;  his  tele- 
graphic reports  began  in  ]6GG,  and  his  inter- 
national bnlletin  in  1868.  Weather  probabili- 
ties were  not  begun  till  186S ;  these  were  dis- 
continned  in  166G,  and  only  lately  have  been 
revived,  but  storm  warning  signals  have  been 
uninterruptediy  displayed  since  1860,  In  1861 
Admiral  Fitzroy,  of  the  meteoroloncal  depart- 
ment of  the  board  of  trade,  began  the  display  of 
storm  signals  in  England,  and  in  the  latter  part 
of  the  year  the  publication  of  weather  fore- 
casts ;  his  system  of  warnings  consisted  rather 
of  a  series  of  signals  announcing  the  presence 
of  storms,  than  of  any  real  prediction  of  their 
advert.  The  Fitzrciy  system  ceased  in  1860, 
shortly  after  his  death,  but  was  renewed  in 
186T.  Since  that  time  the  British  ports  have 
regularly  received  storm  warnings,  but  the  dis- 
play of  the  storm  signal  and  storm  drum  was 
only  revived  in  Uarch,  1876.  The  French  and 
English  systems  of  storm  waminga  were  in 
some  rejects  preceded  by  the  system  organ- 
ized in  Holland  by  Buys-Ballot,  who  in  18C4 
had  annonnced  hia  famous  rule  for  that  coun- 
try in  regard  to  the  direction  of  the  wind, 
as  depending  on  barometric  disturbance.  In 
I860  he  began  the  communication  to  the  ship- 
ping ports  of  storm  warning  despatchea,  and 
was  in  fact  by  his  signals  the  first  to  utilize 
the  despatches  contained  in  the  telegraphic 
weather  bulletins  of  Leverrier.  The  organ- 
isation of  the  French,  English,  and  Butch 
systems  suffices  to  furnish  for  other  European 
nations  such  storm  predictions  as  are  needed 
for  their  respective  ports.  Thus  Spain,  ItHk, 
Sweden,  Hanover,  Busda,  Austria,  and  Tur- 
key receive  regularly  from  Paris  and  Londrn 
'    of  the  condition  of  the  weath- 


Dpt,Z3dhyG00«^le 


406  STORBS 

er,  especiaUj  ot  impending  storms.  Ererj  na- 
tion of  the  civilized  world,  including  China  and 
Japan,  now  has  national  offices  for  collecting 
and  utilizing  moteorologioal  observations.  As 
a  general  rule,  the  warning  signal,  whether 
it  be  the  drnm  or  cone  as  in  England,  or  the 
flags  and  lights  adopted  in  other  countries,  is 
intended  to  annountw  merel;  that  the  chances 
are  that  there  will  soon  he  a  dangerouB  high 
wind  in  the  neighborhood  of  the  station. 

BT01B8,  BUbUd  SMtt,  an  American  clergy- 
man, bom  in  Braintree,  Mass.,  Aug.  21,  1821. 
He  graduated  at  Amherst  college  in  1839,  and 
at  Andover  tlieological  seminar;  in  184^,  and 
was  ordained  pastor  of  the  Harvard  CongregB' 
tional  church,  Brooklina,  Mosa.  In  1846  he 
became  pastor  of  the  ohnroh  of  the  Pilgrima, 
Brooklyn,  N.  Y.,  which  post  he  still  rettuns 
flSTO).  He  was  associate  editor  of  the  "In- 
dependent" newspaper  from  its  commence- 
ment in  1848  to  ISfll.  He  has  published  a 
report  on  the  revision  of  the  English  version 
of  the  Bible  nndertaken  by  the  American  Bible 
society;  "Oraham  Leotares,  on  the  Wisdaai, 
Power,  and  Goodness  of  Qod,  as  manifested 
in  the  Constitution  of  the  Human  Boul "  (New 
York,  1866) ;  and  lectures  on  "  The  Oonditions 
of  SuccBSB  in  PreacUng  without  Notes"  (I87B). 

nOBT,  a  central  county  of  Iowa,  intersected 
by  Skunk  river;  area,  560  sq.  m. ;  pop.  in 
1370,  11,661.  The  surface  is  nndnlating  and 
the  Hoil  fertile.  The  chief  productions  in  1870 
were  181,022  bashels  of  wheat,  890,395  of  In- 
dian corn,  67,938  of  oat9,  25,066  of  potatoes, 
13,780  tons  of  hay,  8,918  lbs.  of  wool,  132,249 
of  butter,  and  C,751  gallons  of  sorghum  mo- 
l^isses.  There  were  1,680  horses,  2,263  milch 
cows,  4,021  other  cattle,  8,185  sheep,  and 
6,888  swine.  The  Chicago  and  Northwestern 
railroad  passes  through  the  capital,  Nevada. 

9rORT.  b  JtMpk,  an  American  jurist,  bom 
in  Marblebead,  Mass.,  Sept.  18,  1T79,  died  in 
Cambridge,  Sept.  10,  1846.  Ho  graduated  at 
Harvard  ooUege  in  1798,  and  studied  law  in 
Uarblehead.  In  1801  he  removed  to  Salem 
and  was  admitted  to  the  bar.  He  soon  ao- 
quired  aluorative  practice  and  the  warm  friend- 
ship of  some  of  the  leading  federalists,  though 
he  was  a  republican.  In  1804  he  published  a 
volume  of  poems  containing  "The  Power  of 
Solitude"  and  some  smaller  pieces,  bnt  it  was 
not  suocesafnl.  From  1806  to  1303  he  was  a 
member  of  the  lower  house  of  the  legialatare 
of  Massachusetta,  and  took  a  very  active  part 
as  the  prinoipal  leader  on  the  republican  side; 
but  in  two  of  the  measures  which  he  espoused, 
he  acted  upon  purely  independent  grounds. 
The  flrst  was  a  bill  to  increase,  and  to  estab- 
lish on  a  permanent  basis,  the  salaries  of  the 
justices  of  the  supreme  jndicial  court,  which 
was  passed  by  his  exertions  in  1807.  The 
other  was  a  bill  (1808)  to  establish  a  court  of 
chancery  for  the  state;  bnt  this  did  not  suo- 
oeed.  In  the  same  year  be  defended  the  em- 
bargo as  the  only  measure  which  the  adminis- 
tration of  Jefferson  oonld  have  adopted,  short 
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of  a  deolaratton  of  war,  without  snbmittiDg  to 
the  ignominious  restrictiona  on  American  com- 
merce by  the  belligerent  powers.  He  had  writ- 
ten in  1808  the  celebrated  "  Memorial  of  the 
Inhabitants  of  Salem  relative  to  the  Infringe- 
ments  on  the  Neutral  Trade  of  the  United 
States,"  addressed  to  the  president  and  to  con- 
gress. In  the  autumn  of  1808  he  was  elected 
to  congress  from  the  Essex  district.  In  op- 
position to  the  administration  he  exerted  him- 
self to  procure  a  repeal  of  the  embargo,  upon 
the  ground  that  he  hod  originally  supported  it 
OS  a  temporary  measnre,  and  that  it  had  ac- 
complished its  real  pnrpose.  He  left  congress 
before  the  repeal  wsa  consummated,  but  not 
before  he  had  largely  contributed  to  bring 
it  about,  and  Jefferson  attributed  the  repeal 
almost  wholly  to  his  exertions.  Declining  a 
reelection  to  congress,  he  was  again  chosen  to 
a  seat  in  the  state  legislature  in  1810,  and  in 
January,  1811,  he  was  elected  speaker  of  the 
house.  On  Nov.  13,  1311,  be  received  the  ap- 
pointment of  associate  justice  of  the  supreme 
court  of  the  United  States;  and  on  Jan.  17, 
181S,  he  resigned  the  office  of  speaker.  In 
1820  he  was  a  member  of  the  convention  for 
the  revision  of  the  state  constitution.  Uia 
principal  services  in  that  body  related  to  the 
tenure  and  the  oompenaation  of  the  judiciary, 
the  apportionment  of  the  house  of  representa- 
tives, and  the  property  basis  of  the  senate. 
The  original  constitution  contained  a  clause 
authorizing  the  legislature  to  increase  the  sala- 
ries of  the  judges  of  the  supreme  Judicial  court. 
A  motion  was  made  and  suddenly  carried  to 
insert  the  words  "  or  diminish,"  The  recon- 
sideration and  rejection  of  tliis  amendment 
were  produced  by  a  powerful  and  brilliant 
argument  by  Judge  Story,  which  commanded 
the  assent  of  more  than  two  thirds  of  the  con- 
vention. In  1829  Jndge  Story  was  appointed 
professor  of  law  in  Harvard  university,  on  a 
foundation  established  by  Nathan  Dane,  for 
the  delivery  of  lectures  on  the  law  of  nature, 
the  law  of  nationa,  commercial  and  maritime 
law,  federal  law,  and  federal  equity;  and  for 
the  rest  of  his  life  he  resided  in  Cambridge. 
The  law  school  of  which  he  now  became  the 
head  immediately  attracted  students  &om  all 
parts  of  the  United  States.  In  his  consti- 
tutional views  he  was  of  the  school  of  Wash- 
ington and  Marshall,  upholding  what  he  con- 
sidered as  tbe  just  powers  of  the  Union,  with- 
out encroaching  upon  the  rights  of  the  states. 
His  works  oomprehend  "  Commentaries  on 
the  CoQstitution  of  tbe  United  States "  (8 
vob.  8vo,  1833) ;  "  Commentaries  on  the  Con- 
flict of  Laws  "  (1834) ;  "  Commentaries  on 
Equity  Jurisprudence"  (2  vols,  8vo,  1886)  and 
"Equity  Pleadings"  (1388);  and  treatises  on 
tbe  law  of  bailments,  agency,  partnership,  bills 
of  exchange,  and  promissory  notes.  All  of 
these  works  have  passed  through  many  edi- 
tions. Jndge  Story  was  gifted  with  great 
oolloqnial  powers,  and  his  social  qnalitiex  in 
private  life  largely  added  to  the  influence  of 
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hii  lesmuig,  talents,  and  public  poutions.    A 
life  of  him  by  hia  son,  William  W,  Story,  waa 

fQbliabed  at  Boston  in  1651  (2  vols.  8vu). 
here  is  also  a  collectinn  of  his  "  Uiicella- 
neoDs  Writdnga"  (Svo,  18S3).  His  decisions 
as  a  oircnit  court  jndge  are  contained  in  13 
Tola.  Svo,  being  the  report!  oF  GalliBon,  Ma- 
son, Sumner,  and  Btory.  His  judgments  in 
the  anpreme  court  of  the  United  8t«t«s  may 
b«  foasd  in  the  reports  of  Crancb,  Wheaton, 
Petara,  and  Howwd,  from  ISll  to  ISiJi.  II. 
WHiH  WftBsn,  an  American  sculptor  and  an- 
thor,  son  of  the  preceding,  born  in  Salem,  Feb. 
12,  1819.  He  graduated  at  Uarv&rd  oolite  in 
18SS,  and  was  admitted  to  the  bar  in  Boston. 
In  1844  he  pnhliahed  a  "Treatise  on  the  Law 
of  Contracts,"  and  in  1847  a  "  Treatise  on  the 
liaw  of  Sales  of  Personal  Property."  He  also 
published  three  Tolumes  of  "  Reports  of  Cases 
argued  and  determined  in  the  Oircnit  Oonrt  of 
the  United  States  for  the  First  Circuit "  (1847). 
In  1847  he  published  a  small  volume  of  poems ; 
in  1651  a  life  of  his  father  (2  vols.  Svo);  and 
in  I8C6  H  second  volnme  of  poems.  Among 
his  subsequent pablications  are:  "Robadi  Ro- 
ma, or  Walhs  and  Talks  about  Rome  "  (3  vols., 
London,  1862;  Sew  York,  1664;  new  ed., 
1876);  "Proportions  of  the  Human  Figure" 
(1896);  "Graffiti  d'ltolU"  (Edinburgh,  1869); 
"A Roman  Lawjer  la  Jentsftlem"  (1670)- and 
"Nero,  BQ  Historical  Play"  (1876).  Since 
1848  Mr.  Story  has  resided  in  Rome,  devoting 
himself  to  scnlpture,  for  which  he  early  showed 
a  strong  inclination.  Among  his  works  are  a 
sitting  statue  of  bis  father,  iu  marble,  in  the 
abapel  at  Mt.  Anbam ;  statnes  of  Geo^e  Pea- 
body,  Joai^  Quinoy,  and  Edward  Everett; 
basts  of  Jamea  RnBgell  Lowell  and  Theodore 
Parker;  and  many  ideal  works  of  great  merit, 
among  which  are  a  "  Shepherd  Boy,"  "  Little 
Red  Riding-Hood,"  "Sappho,"  "Cleopatra," 
"  Jeruaalem  "  (an  allegorical  female  figure  rep- 
resenting the  desolation  of  the  city  after  the' 
destniobon  of  the  temple),  a  "  Sibyl,"  and 
"Semiramis."   The  last  is  owned  In  New  York. 


1S84.  At  the  age  of  14  he  was  apprenticed  to 
a  designer  of  patterns,  then  became  a  designer 
for  illastrst^d  books,  and  studied  painting  at 
the  royal  academy,  of  which  he  was  elected  a 
member  in  1794  and  librarian  in  1812.  He  is 
known  by  hia  contributions  to  "Boydell's 
Shakespeare,"  his  "  Canterbury  Pilgrims,"  the 
"Flitcb  of  Bacon,"  the  Wellington  shield,  and 
his  illustrations  of  Rogers's  "Poems"  and 
"Italy."  The  nnmber  of  his  designs  ia  esti- 
mated at  5,000,  of  which  8,000  have  been  en- 
graved.—  His  son  CHAStEB  Alpsbd  (1786- 
1821),  dranghtsman  to  the  society  of  antiqna< 
ries,  publi&hed  a  work  on  the  "Monumental 
Effigies  of  Great  Britain  "  (18  parts,  fol.,  1811- 
'2S),  in  which  he  was  assisted  by  his  wife, 
afterwnrd  Mrs.  Bray,  and  his  brother-in-law 
A.  G.  Eempe.  The  former  wrote  his  Hfe  and 
that  of  fais  father.    (See  Bsat,  Anux  Eliza.) 


8I0TE>    See  Warhtko  a 


the  "Columbian  Star."  On  Oct.  24,  1827,  he 
was  ordained  pastor  of  a.  Baptist  church  in 
Portsmouth,  N7H.,  and  in  16S3  became  pastor 
of  the  Baldwin  place  Baptist  church  in  Bos' 
ton,  and  in  1848  of  the  Rowe  street  chnrcb. 
He  was  recording  secretary  of  the  buard  of 
the  general  missionary  convention  from  1888 
to  ltM6.  He  published  "Memoir  of  Harriet 
Dow"  (1682);  "History  of  the  English  Bap- 
tist Mission  to  India"  (188G);  "History  of  the 
Banish  Mission  on  the  Coast  of  Coromandel " 
(1837);  "Daily  Manna  for  Christian  Pilgrims" 
(1842);  "The  Whole  FamiW  in  Heaven  and 
Earth"  (1846);  "Question  Book  of  Christian 
Doctrine"  (1848);  "The  Psalmist,"  with  the 
Rev.  B.  F.  Smith  (1849);  "Christian  Broth- 
erhood" (18B9);  and  "First  Things,  or  De- 
velopment of  Church  life"  (1869).  His  life 
has  been  written  by  R.  H.  Neale  (Boston,  1870). 

ETTOW,  Jska,  an  English  antiquary,  bom  in 
London  in  152S,  died  April  6,  1605.  He  was 
bred  a  tailor,  but  from  1560  devoted  himself  to 
the  study  of  the  antiquities  of  English  history. 
He  made  an  estenaive  collection  of  papers, 
many  of  them  Catholic  records,  which  occa- 
doned  suspicion,  and  he  was  cited  before  an 
ecclasitstical  commission  on  charges  preferred 
by  bis  own  brother,  but  was  acquitted.  His 
works  are:  a  "Sommarie  of  Englysh  Chron- 
icles" (12mo,  leei);  "Annales,  or  a  Generall 
Chronicle  of  England"  (4to,  1680);  "A  Sur- 
vey of  London  "  (4to,  1598 ;  continued  by  John 
Btrype,  2  vols.,  1720 ;  new  eds.,  1842  and  1846) ; 
and  "The  Succeasiona  of  the  History  of  Eng- 
land, from  the  Beginning  of  Edward  YI.  to  the 
End  of  the  Keign  of  Queen  Ehzabeth  "  (1688). 

STOWE.  I.  talvti  HBs,  an  American  clergy- 
man, bom  at  Natick,  Mass.,  April  6,  1B02.  Ho 
graduated  at  Bowdoin  college  in  1824,  and  at 
Andover  theological  seminary  in  1828,  and  in 
182a-'80  was  assistant  professor  at  Andover. 
In  1830  he  became  professor  of  languages  in 
Dartmouth  college,  and  in  1888  of  Biblical 
literature  in  Lane  theological  seminary,  Cin- 
cinnati. In  May,  1886,  be  visited  Europe  to 
examine,  in  beh^  of  the  state  of  Ohio,  the 
public  acbool  syatem  of  tbe  German  states, 
and  published  "Elementary  Education  in  Eu- 
rope," which  was  distributed  in  every  district 
of  Ohio  by  the  legislature.  He  also  published 
reports  on  the  "Education  of  Immigrants,"  on 
"The  Conrso  of  Instruction  in  the  Primary 
Schools  of  Pruaaia,"  and  on  "Elementary  In- 
struction in  Prussia."  In  18G0  he  became  di- 
vinity profeasor  at  Bowdoin  college,  and  fn 
1652  professor  of  sacred  literature  in  Andover 
theological  seminary.  He  resigned  this  office 
in  1804,  and  has  since  resided  in  Hartford, 
Conn.  Hia  remaining  works  are :  a  "  History 
of  the  Hebrew  Commonwealth,"  translated 
from  the  German  of  Jahn  (Andover,  1826;  2 
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vols.,  London,  1S29);  "Lectures  on  the  So- 
ored  Poetry  of  the  Hebrews,"  from  the  PraUe- 
tiotui  of  Lowth,  with  not«a  (Andover,  1829) ; 
"  Introdnotion  to  the  Criticiam  and  Interpre- 
tation of  the  Bible "  (vol.  i.  only  published, 
Oinoinnati,  1836);  and  "Origin  and  Historj 
of  tiie  Books  of  the  Bible  "  (part  i.,  the  New 
Testament,  Hartford,  1H8T).  IL  HvtM  Hbabeth 
Bcether,  wife  of  the  preceding.    Bee  Beeohsb. 

SIOWiaJL,  TnUia-  SMtt,  baron,  an  English 
jurist,  born  in  Heworth,  Darham,  Oct.  17, 
1746,  died  Jan.  2S,  1836.  He  gradnated  at 
Oxford  in  1T64,  and  was  elected  a  fellow,  and 
soon  after  a  college  tator.  In  1TT4  he  became 
Oamden  professor  of  ancient  history  io  the 
nniversity.  In  1779  he  was  admitted  at  doc- 
tors' commons  into  the  faoaltj  of  advocates, 
and  in  1780  was  called  to  the  bar.  He  made  a 
specialty  of  ecclesiastical  and  admiralty  prao- 
tiae,  aitd  within  a  few  years  waa  appointed 
successively  registrar  of  the  court  of  faoultiea, 
jndge  of  the  consistory  court,  vioar  general  of 
the  archbishop  of  Oanterbary,  and  advocate 
general.  In  1798  he  was  made  judge  of  the 
high  coort  of  admiralty,  which  office  he  occu- 
pied for  80  years.  He  was  elected  a  member 
of  parliament  for  Downton  in  1790,  and  was 
one  of  the  members  for  the  university  of  Ox- 
ford from  1801  to  1821,  when  he  was  made  a 
peer.    He  was  a  brother  of  Lord  Eldon. 

ffrUBI91ll9>    See  SqoiNTiNa. 

9nUBD,  a  Greek  geographer,  bom  at  Ama- 
ria,  in  Pontus,  Asia  Minor,  al>out  64  B.  0.,  died 
about  A,  D.  24.  He  studied  rhetorio  nnder 
Axistodemns  at  Nysa  In  Oaria;  was  a  papil  at 
Amisus  in  Pontns  of  Tyrannio  the  grantma- 
rlSiH,  and  at  Beleacia  ia  Oilioia  of  Xenarcbne, 
a  peripatetic  philosopher.  At  Alexandria  he 
studied  under  Boethus  of  Sidon,  also  a  peri- 
patetic; and  at  Tarsus  under  Athenodorns,  a 
stoic.  He  travelled  in  Syria,  Egypt,  Crete, 
Greece,  and  Italy.  He  wrote  "Historical  Me- 
moirs," which  are  lost,  and  a  "  Geography." 
This  work,  which  embodies  all  the  geo^^aph- 
ioal  knowledge  of  the  age,  is  divided  into  IT 
books ;  the  lirst  2  treat  of  cosmography,  or  the 
description  of  the  earth  in  general,  and  the 
other  16  give  accounts  of  particular  countries. 
Fragments  of  the  8th  and  9th  books  were  dis- 
covered in  I87G.  Among  the  best  editions  are 
those  of  Casaubon  (1567),  Kramer  (1844-'62), 
and  Meineke  (3  vols.,  1852;  now  ed.,  1861). 
There  is  an  English  translation  by  Falconer  and 
Hamilton  (3  vols.,  I854-'7).    (See  Gboqbapbt.) 

STRIDELLA,  tkauain,  an  Italian  musician, 
bom  in  Names  about  1S4G,  aasassioated  in 
Genoa  in  1678.  He  was  a  singer,  violinist, 
and  composer.  At  Venice  he  was  employed 
to  teach  Hortensia,  a  noble  Roman  lady  of 
great  beauty,  with  whom  a  Venetian  noble- 
man was  in  love.  Stradella  and  Hortensia  fell 
tn  love  and  eloped  to  Home.  Assassins  hired 
by  the  Venetian  found  them  there,  but  were 
so  moved  by  Stradella's  music  and  singing  at 
the  church  of  St.  John  Lateran,  where  he  was 
directing  the  performance  of  his  oratorio  "  St. 
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John  the  Baptist,"  that  they  informed  him  of 
their  purpose,  and  that  they  had  abandoned 
it.  Stradella  and  Hortensia  fled  to  Turin, 
where  they  were  favorably  received  by  the 
duchess  regent,  and  were  married.  The  Ve- 
netian hired  other  assassins,  who  finally  auc- 
ceeded  in  wounding  Stradella,  but  he  recov- 
ered. The  next  year  he  and  his  wife  went  to 
Genoa  to  arrange  for  the  performance  of  an 
opera  which  he  had  composed  at  tbe  request 
of  the  city.  Here  other  assassins  rushed  into 
their  chamber  and  murdered  them  both.  His 
principal  works  are  the  Oratorio  di  San  Qio- 
^^mii  Battitta  and  Laforta  delP  amor  pater- 
no,  opera  teria  (Genoa,  1678). 

nUDITiKL  or  StndlTirlH,  iBtodo,  an  Ital- 
ian violin  maker,  bom  in  Cremona  in  1644, 
died  there,  Dec,  17,  1787.  He  was  a  pnpil  of 
NicoIA  Amati,  and  his  first  violins,  made  when 
he  was  S3  years  old,  as  well  aa  those  which 
he  made  during  the  succeeding  20  years,  were, 
in  form  and  style,  reproductions  of  the  works 
of  that  master.  As  early  as  166S  he  began 
to  use  a  label  with  his  own  name,  as  follows : 
"  AntoniuB  Stradiuarius  Cremonensia  faciebat, 
A.  D.  18—."  For  many  years  the  form  of 
his  inatrumenta  varied ;  but  about  1686  be  ac- 
quired bis  peculiar  style^  which  is  very  mani- 
fest in  all  his  subsequent  works;  although  b« 
had  three  manners  and  three  perioda,  during 
one  of  which,  the  middle,  be  produced  what 
is  known  as  the  "long"  pattern.  His  pro- 
ductions consist  mostly  of  violins,  violas,  and 
violoncellos,  though  be  also  made  some  viols 
of  six  and  seven  strings,  as  well  as  mandolins, 
guitars,  and  lutes.  His  instruments  are  distin- 
guishod  alike  by  their  external  beauty  and  the 
superiority  of  their  tone.  He  was  the  first  to 
finish  his  instrumenta  neatly  on  the  inside. 
He  generally  selected  and  cut  his  wood  with 
great  oare,  and  studied  the  proportions  of 
thiakness  and  breadth  most  conducive  to  so- 
nority, tbe  form  of  the  outside  line  and  of  the 
sound  holes  (in  which  he  attained  great  ele- 
gance), and  tbe  lustre  and  durability  uf  his 
varnish,  and  thus  produced  works  that  no 
subsequent  maker  has  been  able  to  rival.  So 
precious  are  these  instruments  in  the  estima- 
tion of  connoisseura  that  the  possessors  of  the 
finest  of  them  are  well  known.  One,  carefully 
preserved  under  glass,  has  never  been  touched 
by  the  bow,  and  is  known  aa  la  puetlle.  The 
"Dolphin,"  BO  colled  from  the  richness  and 
variety  of  the  veined  wood  of  its  back,  for- 
merly belonged  to  the  marquis  de  la  Eosa. 
The  fineness  of  the  wood  and  the  perfection  of 
its  form  render  it  the  most  beautiful  work 
extant  of  this  maker.  Others  of  his  famoua 
violins  were  owned  by  the  late  grand  duke  of 
Tuscany,  H.  Allard,  Viotti,  Artot,  and  Connt 
Oepol.  Several  were  in  the  collections  of  Mr. 
Ooding  and  Mr.  Joseph  Oillott  in  England. 
Superior  specimens  command  in  the  market 
prices  ranging  from  |1,000  to  t3,000. 

BIUfFOKD,  a  S.  E.  county  of  New  Hamp- 
shire, bordering  on  Mune ;  area,  about  676  sq. 


byCoogle 


STRAFFORD 

m.;  pop.  tn  1870,  BO,iiB.  It  bu  on  oneTen 
aniface,  watered  b^  nomeroua  straama.  The 
soil  at  the  valleys  ia  fertile.  Several  railroads 
traverse  it.  The  chief  prodaotioDB  in  1870 
were  6,122  bushels  ot  wheat,  69,781  of  Indian 
com,  13,988  of  oats,  18,681  of  bariej,  248,681 
of  poUtoea,  16, 752  lbs.  of  wool,  802,149  of  but- 
ter, 42,867  of  oheeae,  and  28,603  tons  of  bay. 
There  were  1,B88  horBee,  4,227  milch  oowa, 
3,602  working  oien,  S,666  other  cattle,  4,627 
aheep,  and  1,775  awine;  SI  mannfactoriea  of 
boots  and  shoes,  4  of  cotton  goods,  2  of  iron 
ware,  G  of  cotton  and  woollen  machinery,  1  of 
floor  oil  cloths,  1  of  paper,  1  of  sand  and  emery 
paper  and  cloth,  7  of  woollen  goods,  2  cloth- 
printing  eatablishnienta,  2  planing  niilla,  15 
aaw  millo,  I  floor  mill,  8  tanneries,  and  1  cur- 
rying eatablishment.    Capital,  Dover. 

numSD,  IkNHH  HMtwwtli,  earl  of,  an 
English  atatesman,  bom  in  London,  April  18, 
1663,  eieonted  on  Tower  bill.  Hay  12,  1041. 
He  waa  edncated  at  Cambridge,  travelled 
abroad,  at  the  age  of  21  inherited  large  fami- 
ly estates,  and  in  1614  was  sleeted  to  parlia- 
ment for  the  connty  of  York.  Ee  was  at 
first  a  leading  member  of  the  oppoaition,  bat 
in  1628  he  waa  created  by  Charles  I.  Baron 
and  Viscoant  'Wentworth,  joined  the  conrt 
party,  and  aoon  became  the  king'a  most  troat- 
ed  connseUor.  He  was  appointed  lord  presi- 
dent of  the  ooimcil  of  the  north,  and  in  1S83 
made  governor  of  Ireland.  His  administra- 
tion here  waa  severe  and  nnjcst.  He  tneia- 
tained  that  Ireland  waa  a  conqnered  country, 
and  treated  it  as  aach.  Hia  object  was  to  make 
bia  ma9t«r  an  abaolute  monarch  by  meona  of  an 
eiecative  aystora  which  he  called  "  thorough, " 
and  he  boasted  that  in  Ireland  the  king  waa 
"asabeotnt«aa  any  prince  in  the  whole  world." 
It  is  generally  admitted,  however,  that  the 
material  condition  of  the  people  improved 
under  his  government,  in  spite  of  hia  despotic 
meaaares.  In  Janaary,  1640,  he  was  created 
earl  of  StraSord  and  appointed  lord  lieateuant 
of  Ireland.  Later  in  tne  some  year  Charles 
pat  him  in  command  of  the  army  against  the 
insnrgent  Scots,  before  whom  the  royal  troops 
fled  panic-strack,  after  the  roat  at  Newbnm 
(Aug.  28);  and  contrary  to  the  strennona  ad- 
vice of  Strafford,  the  king  accepted  the  terms 
imposed  by  the  Scots.  Dreading  the  meeting 
of  the  parliament  which  the  king  at  this  time, 
under  compulsion,  determined  to  nimraon, 
Strafford  implored  permisaion  to  return  to 
Ireland.  But  Charles,  pledKing  his  royal  word 
that  "not  a  hair  of  his  bead  shonld  be  touched 
by  parliament,"  prevailed  npon  him  to  brave 
the  iaene.  The  assembly  met  on  Nov.  8.  On 
the  11th  Fym  appeared  on  the  part  of  the 
commons  at  the  bar  of  the  house  of  lords, 
with  a  message  of  impeachment.  The  articles 
of  impeachment  accused  Strafford  of  an  at- 
tempt to  subvert  the  liberties  of  the  country. 
Hia  guilt  is  placed  beyond  a  doubt  by  evidence 
which  has  come  to  light  since  bia  death;  but 
it  was  never  proved  by  hia  accusers,  and  bia 
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defence,  which  he  conducted  himself  with  great 
eloquence  and  ability,  waa  ao  atrong  that  the 
house  abandoned  the  original  impeachment. 
A  bill  of  attainder,  brought  into  the  lower 
house,  waa  passed  by  a  great  majority.  The 
lords,  in  a  panic,  complied ;  and  the  bill  waa 
sent  to  Charles  for  his  approval.  The  king 
mode  some  endeavors  to  save  htm,  but  appre- 
hended popular  violence  if  he  refused  a  war- 
rant for  the  execution  ;  and  Straftord  adviaed 
him  by  letter,  for  the  sake  ot  the  public  peace, 
to  aacriflce  8  life  which  would  be  resigned 
cheerfully  to  a  maeter  who  had  beatowed  such 
"  exceeding  favors."  He  moved  from  bis  prison 
to  Tower  hill  with  dignity.  "I  lay  down  my 
head,"  said  be,  after  declaring  his  innocence, 
"as  cheerfully  aa  ever  I  did  when  going  to 
repose."  His  attainder  waa  reversed  under 
Charles  II.  His  "Letters  and  Despatchea" 
were  edited  by  Dr.  Enowler  (2  vols,  fol.,  Lon- 
don, 17S9).  His  life  has  been  written  by  Eliz- 
abeth Cooper  (London,  1874). 

BlUlTB  SEITLEMEVrS,  a  British  colony  in 
Asia,  cooaiating  of  islands  in  the  strait  of 
Malacca  and  detached  portions  of  territory 
adjoining  it  It  is  divided  for  adminiatra- 
tive  purposes  into  three  provinces,  Singapore, 
Halacca,  and  Wellesley,  the  last  including 
the  island  of  Penang,  which  will  be  found 
described  nnder  their  own  namee.  The  area, 
and  the  population  according  to  the  cenaoa  of 
1871,  are  aafoUowa: 


Fttovotcia. 

A»...,.^ 

Fo-^UV.. 

1^ 

Of  the  total  population  in  1671,  200,488  were 
males  and  107,664  females;  108,686  were 
Chinese,  1,780  Europeans,  and  the  remainder 
Malays  and  other  East  Indians.  The  fitralts 
Settlements  ia  a  crown  colony,  and  is  ruled  by 
a  governor,  resident  in  Singapore,  who  is  under 
the  direct  control  of  the  home  government. 
Subordinate  to  him  are  two  sub- govern  ora, 
resident  at  Malacca  and  Penang,  who  have 
chai^  respectively  of  the  provinces  of  Malacca 
and  Wellesley.  The  colony,  which  is  free  com- 
mercially, had  no  pnblic  debt  in  1871.  The 
gross  public  revenne  in  that  year  waa  £298,- 
712;  expenditure,  £266,499.  The  total  value 
of  imports  in  1871  was  £10,161,668,  of  which 
£2,874,106  were  from  the  United  Kingdom ;  of 
exports,  £9,416,642,  of  which  £2,119,782  were 
to  the  United  Kingdom.— In  1861  the  provinces 
now  included  in  the  Straits  Settlements,  which 
previously  had  been  aabordinate  to  the  presi- 
dency of  Bengal,  were  made  a  dependency  of 
the  crown  under  the  governor  general  of  In- 
dia; and  in  April,  1987  (by  act  of  Aug.  10, 
1866),  they  were  separated  from  India  and 
created  an  independent  crown  colony. 
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SnULSDND,  ft  Btronglj  fortified  Benport  toirn 
of  Pnusia,  in  Pomerania,  capital  of  a  district 
of  its  ovn  name,  oa  tha  strait  which  separates 
the  island  of  ROgen  from  the  mainland,  126 
m.  N.  bj  W.  of  Berlin;  pop.  in  1871,  36,781. 
The  town  ia  eitnated  on  on  insular  site,  sar- 
roundad  b7  tha  strait  and  several  pocds,  and 
can  onl/  be  approached  b^  bridges  which  con- 
neot  it  with  its  three  anburbs  on  tha  mainland. 
It  has  a  eloomj  appearoaoe,  bnt  is  olean  and 
well  paved.  The  churcbas  of  8t.  Nicholas  and 
St.  Marj  are  fine  specimona  of  the  pointed 
at^lo  of  arcbitectare.  The  gymnasium  has 
both  a  mnseum  and  a  librarj.  The  manufac- 
tures inolnde  linen  and  woollen  goods,  starch, 
aagar,  tobacco,  aoap,  and  leather.  The  town 
owns  nearly  300  vessels,  of  about  70,000  tons. 
The  chief  exports  are  wheat,  malt,  timber, 
wool,  and  linen.  The  harbor  is  larKe,  but 
shoals  praveot  vessels  drswing  more  than  16 
ft.  from  entering  it. — Stralsund  waa  built  by 
Jaromar  I.,  prince  of  R&gen,  abont  1S09,  and 
in  the  14th  century  was  one  of  the  most  im- 
portant Hanae  towns.  It  snccassfully  resisted 
a  memorable  siege  by  Wallenstein  in  1628. 
The  Swedes  gained  possession  of  it  by  the 
peace  of  Westphalia,  and  Frederick  William, 
elector  of  Brandenburg,  captured  it  from 
them  in  1BT8,  but  restored  it  in  1679.  Stral- 
sund surrendered  to  the  Prussian,  Danish,  and 
Saxon  forces  in  1715,  but  was  restoreid  to 
Sweden  in  1720.  In  1807  it  surrendered  to 
the  French,  who  destroyed  part  of  the  forti- 
fications. By  the  treaty  of  Kiel  in  1814  it 
was  ceded  to  Denmark,  and  in  1815  Denmark 
surrendered  it  to  Prnssia. 

STBIXONIIIH.    SeeDATiTBA. 

BIRINGE,  Sir  Bstnt,  an  English  engraver, 
born  in  Pomona,  one  of  the  Orkney  isles, 
July  14,  1721,  died  in  London,  July  6,  1792. 
While  an  apprentice  in  Edinburgh  he  joined 
the  forces  of  the  young  pretender,  and  after 
the  battle  of  Oulloden  took  refuge  in  the  high- 
lands. He  studied  abroad  for  some  years,  and 
in  1751  settled  in  London  as  a  historical  en- 
graver. During  a  visit  to  the  continent  in 
1?60  he  executed  many  plates  after  the  old 
masters.  He  was  also  a  picture  dealer,  amassed 
a  fortune,  and  was  knighted  in  1T87.  He 
wrote  a  "History  of  the  Progress  of  Engra- 
ving," never  published.  There  is  a  memoir  of 
him  by  James  Dennistotm  of  Dennistoun  (2 
voU.  8vo,  1856). 

9n.mniG,  or  StruVvg  (Fr.  Stratbovrff),  a 
city  of  Germany,  capital  of  Alsace-Lorraine, 
formerly  of  the  French  department  of  Bas- 
Bhin,  on  the  111,  a  tributary  of  the  Rhine, 
about  a  mile  from  the  latter  river,  90  m.  S. 
S.  W.  of  Frankfort,  and  260  m.  E.  by  8.  of 
Paris;  pop.  in  1876,  94,000,  two  fifths  Prot- 
estants. It  stands  on  level  ground,  is  nearly 
6  rn.  in  circuit,  and  is  defended  by  a  wall 
with  b.iations,  ditches,  and  outworks,  and  a 
strong  citadel  constructed  by  Vaaban.  It  is 
entered  by  seven  gates,  and  the  Rhine  is  crossed 
by  a  bridge  of  boats  opposite  Kebl.    The  111 
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flows  through  the  town  in  a  N.  E.  direction, 
has  many  branches,  and  is  crossed  by  several 
wooden  bridges.  The  streets  sre  generally 
crooked  and  narrow,  but  the  principal  ones 
are  broad,  and  there  are  several  fine  squares. 
The  houses  are  well  built  and  rather  lofty, 
with  steep  roofs.  The  cathedral,  one  of  tho 
finest  Gotnio  bmldiogs  in  Enrope  (see  Cathe- 
dral), was  much  damaged  daring  the  siege 
of  1870,  but  soon  restored.  It  has  a  famous 
astronomical  clock,  constructed  by  Isaac  Ha- 
brecht  about  1670,  one  of  the  greatest  works  of 
its  kind.  Uf  the  other  churches  the  most  in- 
teresting are  those  of  St.  Stephen,  St.  Thomas, 
the  Temple  Keuf ,  and  Et.  Pierre  ie  Jenne ;  end 
there  is  a  fine  synagogue.  The  city  library, 
dating  from  1531,  was  burned  in  1B70,  du- 
ring the  war,  with  its  200,000  volumes ;  bat 
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it  has  since  been  restored,  and  in  18T4  con- 
tained 800,000  and  in  1876  360,000  volumes. 
The  university,  founded  in  1621,  was  reopened 
May  1,  18T2,  by  the  Germans,  and  in  18T6  had 
more  than  700  students.  The  military  estab- 
lishments are  on  an  extensive  scale.  The  man- 
ufactures include  woollen,  linen,  and  cotton 
goods,  sail  cloth,  jewelry,  clocks  and  watches, 
cutlery,  hardware  and  east-iron  articles,  porce- 
Iwn,  earthenware,  soap,  leather,  straw  goods, 
hosiery,  paper,  and  cards.  There  are  numer- 
ous bleach  fields,  dye  works,  sugar  refineries, 
breweries,  and  printing  offices ;  and  the  town 
is  celebrated  for  its  pdUt  de  jbie  gra*.  The 
trade  ot  Strasburg  is  extensive,  and  is  greatly 
facilitated  by  the  navigation  of  the  Rhine. — 
Strasburg  occupies  the  dte  of  the  ancient  At- 
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gentoratan,  which  after  the  Boman  conqneit 
wu  mada  a  frontier  (ortresB  against  the  Ger- 
mana.     It  was  a  free  citj  of  the  empire  during 

the  middle  agea,  and  was  a  Protestant  oitT  till 
seized  by  Louis  XIV.  in  16S1.  A  CaUioUc 
biihoprio  of  Btraaborg,  however,  at  the  aame 
time  ruled  a  conaiderable  territory  on  both 
udes  of  the  Bbine.  After  about  one  month's 
riege  and  bombardment,  the  commander.  Gen. 
Uhrich,  capitulated  to  the  Germaiu  in  the  night 
of  Sept  27-26,  18T0 ;  and  the  city  was  finally 
incorporated  with  the  Germaii  empire  by  the 
treaty  of  Uay  10,  1871.  The  fortifications  as 
well  aa  the  town  have  since  been  much  en- 
larged.— See  Friese,  Vaterldndttebt  Oeiehiehlt 
dtr  Stadt  Stnuburff  (4  voK,  Strashnrg,  ITfll- 
'6);  Kermaan,  Ji'otica  Aitloriguei,  itatiitigite* 
*t  litUraire*  «ur  la  title  cU  StroMbourg  (S  vol*., 
1619);  DoeummU  relat^t  au  tiigt  dt  8tra*- 
lourg,  by  Gen.  Uhrich  (Paris,  J872) ;  Onehichte 
dtr  Selagervjig  ton  Stratibtirg,  by  Reinhard 
Wagner  (2  vols.,  Berlin,  1874) ;  and  the  acconnt 
of  tlje  siege  in  toI.  ii.  of  the  history  of  the  war 
published  by  the  German  general  staff  (1876). 

STUTEGOS.    See  supplement. 

nUlTORD,  a  town,  port  of  entry,  and  the 
capital  of  Perth  co.,  Ontario,  Canada,  on  the 
Avon  river,  at  the  Junction  of  the  Grand  Tnink 
railway  with  the  BnS^o  branch,  88  m.  W.  by 
S,  of  Toronto;  pop.  in  1871,  MIS.  It  has 
good  water  power,  and  contains  mannfaotorlea 
of  iron  castings,  mill  machinery,  agricnltnral 
implements,  woollens,  steam  engines,  leather, 
boots  and  shoes,  &&,  and  several  floaring  mills, 
distilleriea,  and  breweries.  The  railroad  shopa 
are  very  extensive.  There  ore  three  broach 
banks,  three  weekly  (one  German)  newspa- 
pers, a  monthly  periodical,  and  Baptist,  Coa- 
gregationaJ,  Episcopal,  Methodist,  Presbyte- 
rian, and  Roman  Catholic  churches.  The  val- 
ae  of  imports  for  the  year  ending  June  SO, 
1874,  was  $1,036,088;  of  exports,  $347,244. 

8IKATF0RD  DE  REDCUFFE,  StraUM  Gant«, 
Tisconnt,  better  known  as  Sir  Stratford  Can- 
ning, an  English  diplomatist,  bom  in  London, 
Jan.  6,  1T88.  In  1809  he  waa  appointed  sec- 
retary of  embassy  at  Constantinople,  in  1814 
minister  plenipotentiary  to  Switzerland,  in 
1820  a  special  commiiaoner  at  Washington, 
and  in  1824  at  St,  Peterabarg.  He  was  am- 
bassador to  Constantinople  from  1825  to  1827, 
and  again  from  1841  to  18G8;  and  hia  diplo- 
matic activity  was  very  conspicooni  both  du- 
ring the  negotiations  which  reanlted  in  tbe 
intervention  of  the  western  powers  in  favor 
of  Greece,  and  daring  the  opening  period  of 
the  Crimean  war.  He  was  a  warm  friend  of 
Keahid  Pasha,  and  many  important  reforms  in 
Turkey,  particalarly  those  affecting  the  con- 
dition of  tbe  Christian  population,  were  at- 
tributed to  hb  efforta.  He  was  ennobled  in 
1852.  He  has  publiabed  "Why  am  I  a  Chris- 
tian } "  (1873),  and  a  play  entitled  "  Alfred  the 
Great  in  Atbelney"  (ISTfi). 

nUlTWUMIPWI-irOir,  a  town  of  War- 
iriokshire,  England,  on  tbe  right  side  of  the 
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river  Avon,  8  m.  S.  W,  of  Warwick,  and  82  m. 
N.  W.  of  London;  pop.  in  1871,  S,868.  The 
town  exhibits  the  architectore  of  the  16th  and 
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17th  oentdriee.  Aimoal  fsira  are  hold  for  tb« 
sale  of  horses,  cattle,  com,  and  cheeae.  Strat- 
ford was  a  place  of  some  oonseqaence  as  eorlj 
as  the  middle  of  the  8th  century,  but  derives 


its  chief  interest  now  from  the  fact  that  it  was 
tbe  birthplace  of  Shakespeare,  his  abode  in 
youth  and  age,  and  the  place  of  bis  death  and 
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burial.  A  part  of  the  anoiant  house  In  which 
he  ia  said  to  have  been  born,  and  which  he  re- 
tained to  the  lime  of  his  death,  is  still  standing 
in  Henlej  street;  it  has  been  parchased  for 
the  nation  hy  sabsoription  at  a  coat  of  about 
£4,000,  and  is  as  far  as  possible  kept  in  the 
same  condition  as  in  his  lifetime.  A  church 
near  the  river,  a  bandsonie  crnoiform  strnc- 
tnre  with  a  fine  tower  and  spire,  contains  hia 
remajDB  and  those  of  his  wife,  in  the  vicinity 
of  a  monument,  the  diatinguishing  feature  of 
which  ia  the  celebrated  portrait  bust  of  Shake- 
speare in  marble.  This  edlQce  was  thoroogb- 
ly  restored  in  1840,  The  grammar  school, 
in  which,  according  to  tradition,  the  great 
dramatist  was  educated,  ia  eatsbliahed  in  the 
Upper  part  of  the  ancient  guildhall.  In  1769 
a  Shakespeare  "jubilee"  was  celebrated  in 
Stratford  under  the  direction  of  Garriok,  oa 
which  occasion  the  present  town  ball,  which 
oontaios  a  statue  of  the  poet,  was  erected. 
The  tercentenarj  of  Shakespeare's  birth  was 
oelebrated  here,  April  23, 1864. 

SnADBniG,  a  town  of  Bavaria,  in  the  dis- 
trict of  Lower  Bavaria,  on  the  right  bank  of 
the  Danube,  25  m.  S.  £.  of  Batisbon ;  pop. 
in  1871,  n,lSO.  It  is  one  of  the  oldest  towns 
of  the  kingdom.  It  has  an  anoient  town  hall, 
A  Gothic  oharoh  with  fine  pictnrea,  and  one 
with  a  oelebrated  monnment  of  Duke  Albert 
II.,  and  a  palaco  where  Duke  Albert  III.  re- 
aided  with  his  wife  Agnes  Bemaaer.  (Sec 
BEBMAtBB.)  Straubing  has  manj  breweries 
ftod  tanneries. 

SnUSSS.  the  name  of  four  German  mnaioiana, 
father  and  three  sons.  Joblnn,  the  father, 
was  born  in  Vienna,  March  14,  1804,  and  died 
there,  Sept.  24,  1849.  In  early  life  he  was  a 
member  of  Lajmer's  orohestro,  afterward  or- 
ganized a  band  of  bis  own,  gave  concerts  in 
the  ohief  cities  of  German;,  and  soon  rivalled 
Lanner  as  a  composer  and  conductor.  The 
eldest  son,  Johanh,  bom  in  Vienna  in  1B26, 
has  been  for  many  years,  bj  appointment  of 
the  emperor,  music  director  of  the  oonrt  balls. 
Before  the  death  of  his  father  he  had  organ- 
ized  a  band,   whose  playing  haa  created  the 

g'estest  enthusiasm  in  the  chief  capitals  of 
arope.  In  1873  Strauss  (withoot  his  band) 
visited  the  United  States,  and  oonductod  the 
orchestra  of  1,000  performers  in  his  own  com- 
positions at  the  so-called  world's  peace  Jubilee 
in  Boston.  Before  returning  he  gave  three 
concerts  in  New  York.  Besides  nearly  400 
compositions  of  dance  music,  he  has  published 
four  operettas  which  have  met  with  consider- 
able success:  Indigo  (1871),  Jiei"  Cameval  in 
Jfom  (1873),  Die  FUdermatu  (1874),  and  Ca- 
gtiottro  (1875).  Josrp,  who  was  born  in  Vienna 
in  1827  and  died  there  in.  1870,  left  nearly  800 
compositions  of  dance  music.  The  yoangest 
brother,  Gdoard,  is  the  leader  of  an  orchestra 
in  Vienna,  and  has  published  nearly  200  com- 
positions. The  poblished  compositions  of  the 
fonrStransses  are  about  1, ion  in  nnmber,  allof 
which,  excepting  a  few  marches  and  the  ope- 
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rettaa  above  mentioned,  ore  mnsio  for  dancing. 
Between  800  and  400  are  waltze^  many  of 
which  are  classed  as  the  best  productions  of 
this  kind  of  mnsic. 

aniDSS,  DavM  FrMrhb,  a  German  theolo- 
gian, born  in  Ludwigsbnrg,  Wortemberg,  Jaii. 
27, 1808,  died  in  Berlin,  Feb.  B,  1874.  He  wae 
educated  at  Blaobenren  and  Tobingen,  was 
curate  in  18S0  and  professor  at  Haulbronn  in 
1S31,  and  in  1882  became  Rtpttent  in  the  theo- 
logical seminary  at  T&bingen,  where  he  alao 
lectured  on  the  Hegelian  philosophy  in  the 
university.  His  name  was  unknown  when  he 
published  Dot  Lehen  Jau  (2  vols.,  Tdbingen, 
1836;  translated  by  Marian  Evans,  now  Mrs. 
Lewes,  S  vols.,  London,  1B4S ;  new  ed.,  2  vols., 
New  York,  I860),  which  was  republished  by 
him  in  1864,  after  the  appearance  of  Renan'a 
work  on  Jesus,  under  the  title  Da*  Lebeit  Je*u 
far  da*  dntUche  Volk  hearhHUt  (latest  ed., 
1874).  Its  design  is  to  critically  establish  for 
Christianity  a  mythical  instead  of  a  historical 
basis,  to  resolve  the  Gospels  into  popular  le- 
gends, and  the  miracles  into  significant  poetry. 
It  supposes  the  existence  of  Jesus,  an  exemplary 
and  reformatory  rabbi  of  Galilee ;  that  he  lived 
and  died  an  enthnsiastic  and  admired  teacher 
and  innovator;  that  after  his  death  manymar- 
vellona  incidents  concerning  him  gradnalty 
gained  currency;  that  some  of  these  were  ex- 
aggerations of  actual  events,  and  others  sym- 
bolical forms  in  which  his  disciples  clothed  his 
doctrines  and  precepts;  that  liiese  wonderful 
narratives  were  not  produced  by  single  persons, 
bnt  were  the  spontaneous  outgrowth  of  poet- 
ical and  philosophical  tendencies  in  the  early 
obnrch,  of  which,  after  being  drculated  orally 
for  about  a  century,  various  compilations  were 
writt«n.  The  second  part  of  the  work  as- 
signs a  new  meaning  to  the  New  Testament, 
The  career  of  Christ  symbotiEes  the  moral  his- 
tory of  mankind.  Humanity  is  God  manifest 
in  the  flesh,  sinless,  working  miracles,  dying, 
rising,  and  ascending  to  heaven.  Thus  th« 
narrative  applies  not  to  on  individual,  bat  to 
the  race;  the  dogmas  are  true,  though  the  his- 
tory is  false.  Strauss  was  deprived  of  his  po- 
sition as  Repetejit,  and  became  a  teacher  at 
Ludwigsbnrg,  and  afterward  in  BtuttgarL  Id 
1837  he  replied  to  his  critics  by  three  volnraea 
of  StTtitickryftiM,  and  in  1888  by  Zjeei  fried- 
liehs  Bi&tUr,  bnt  sobseqaently  availed  himself 
of  the  new  editioos  of  his  work  to  controvert 
his  opponents.  In  18SB  he  went  to  Zurich  as 
professor  of  dogmatics  and  church  history,  bnt 
was  soon  dismissed  with  a  pension,  and  hia 
nomination  resulted  in  the  speedy  downfall  of 
the  local  radical  government.  In  1B40  he  mar- 
ried the  vocalist  Agnes  Schebest,  but  was  sepa- 
rated  from  her.  In  1848  he  was  an  unsncoess- 
f  ul  candidate  for  the  Frankfort  parliament,  hot 
was  elected  to  the  diet  at  Stnttgart,  from  which 
he  withdrew  in  December  on  account  of  the 
nnpopularity  of  his  political  conservatism.  In 
1672  he  returned  to  his  native  town  after  a 
long  residence  at  Darmstadt    His  otb^  prin- 
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oipal  works  ore :  JHt  ehrUtliehe  GlavitntUhre 
tn  i&rtr  gtiehiehtliehtn  EntmiettluTig  vnd  in 
ihretn  Santp/e  mit  der  modamfn  Wiufniehqft 
(3  vols.,  Tobingen,  1B40-'41) ;  Der  Romantitvr 
auf  dem  Throna  der  Caiartn,  oder  Julian  der 
AbtruTmige  (HaQnheim,  1847}  ;  Ulrich  c^n 
Eutten  (3  vols,,  1868-'a0;  ad  ed.,  ISTl;  Eng- 
lish translation  b;  Mrs.  Sturge,  London,  1BT4J ; 
Voltaire  (I8T0;  8d  ed..  18T2) ;  Erieg  vnd 
Frieie,  hU  oorrespondence  witti  Renaii  on  the 
Fraaco-G«niian  war  (1870) ;  and  Der  alU  und 
der  neue  Glaubt,  tin  Bdceaatnin  (1&73),  shov- 
iog  the  contrast  between  libert;  of  Uiongbt 
and  eccleatastical  domination,  and  adhering  to 
tha  latest  results  of  sdendfic  investigations 
and  to  materialiatic  vions  of  the  universe. 
This  last  of  liis  works  creatod  a  no  less  pro- 
found sensation  than  his  first.  Charles  Ritter 
has  pablinhod  a  selwsted  French  translation  of 
his  minor  essaja,  ander  the  title  of  Euai* 
i'hittoire  religiatua  et  tnilanget  litteraim, 
with  an  introduction  by  Renan  (Paris,  1B72). 
— See  David  Friedrich  Strauu  in  teinem  Lt- 
ien  und  Min«n  Sehr^fttn  getcMldert,  bj  Edn- 
ard  Zeller  (Leipsic,  1874;  English  trsnalation, 
London,  1874). 

nUW,  the  stem  of  cereal  grasses.  On  the 
farm  it  is  used  as  fodder,  for  Uttering  animals, 
as  manure,  and  for  thatching  outhomes  and 
stacks  of  hay  and  grain.  It  is  much  used  for 
mattresses  called  palhasses  (Ft.  paillatie,  from 
pailU,  straw).  It  is  employed  to  some  extent 
for  ornamental  pnrposes,  as  for  picture  frames 
and  baskets  for  out  flowera.  The  Japanese 
nae  mfiny-oolored  straws  in  ornamenting  the 
exterior  of  cabiaeta,  work-boses,  &c.  In  the 
arte  the  chief  nses  of  straw  are  for  paper 
making  (see  Papbk)  and  for  the  manufacture 
of  bats  and  bonnets.  The  art  of  plaiting  straw 
and  similar  materials  ia  very  andent,  and  is 
found  in  various  stages  of  perfection  in  every 
quarter  of  the  globe.  la  Earope  it  remained 
in  a  comparatively  rude  state  down  to  the  end 
of  the  I6th  century,  when  it  began  to  attun 
commercial  importance  in  France  and  northern 
Italy.  James  I.  introduced  it  into  England. 
The  Leghorn  plait  of  Tuscany  began  to  ac- 
quire a  European  celebrity  late  in  the  18th 
century;  it  is  still  onsorpassed.  In  that  por- 
tion of  Italy  a  pecnliar  variety  of  wheat  (triti- 
eujn  turffidum)  is  grown  solely  for  the  straw, 
which  is  distinguished  for  its  slendemess  and 
strength.  The  seed  grain  is  grown  in  the 
ApeDnines,  and  the  straw  crop  on  the  low- 
lands, for  which  it  is  sown  very  thickly.  The 
plant  is  cot  before  maturity,  and  left  on  the 
ground  to  dry  in  the  sun,  and  then  tied  in 
bandies  and  stacked.  It  is  afterward  spread 
out  on  the  ground  agdn  to  he  bleached  in  the 
son  and  dew,  and  is  finally  steamed  and  fumi- 
gated with  sulphur.  In  Tuscany  the  straws 
are  sorted  by  women;  who  can  instantly  by 
the  touch  detect  the  lightest  shades  of  differ- 
ence in  their  thickness.  In  other  conntries  the 
sorting  ia  done  by  means  of  a  series  of  gradu- 
ated sieves.    The  Tuscan  straw,  owing  to  its 
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fineness,  is  pluted  as  it  comes  from  the  hands 
of  the  sorter ;  other  kinds  must  be  split  into 
splints  for  fine  work.  At  first  the  splitting 
was  done  with  a  knife,  but  it  is  now  done  by 
passing  into  each  straw  a  wire  with  sever^ 
cutting  edges,  or  more  ezpeditioasly  by  draw- 
ing the  whole  straw  over  a  sharp  steel  comb. 
As  the  split  straw  when  plaited  presents  alter- 
nately its  inner  and  outer  sur&ce,  the  work 
lacks  that  uniformity  of  appearance  produced 
by  the  whole  straw.  To  secure  this,  the  plan 
was  devised,  in  the  plait  called  the  "patent 
Dunstable,"  of  laying  two  splints  with  their  in- 
ner snrfacea  together,  which  also  increases  its 
durability.    The  plaits  are  of  various  widths, 


(&4  yards),  in  England  SO  yards.  In 
Tnsoany  the  plaits  are  coiled  spirally  into  a 
fiat,  the  edges  being  knit  togetner  and  held 
fast  by  a  thread  concealed  within  the  fabric; 
elsewhere  they  are  usually  wonnd  around  a 
block  of  the  shape  required,  the  edges  over- 
lapping and  the  successive  coils  stitched  to- 
gether. The  first  straw  bonnet  braided  in  the 
TTnited  States  is  said  to  have  been  made  in  17S8 
by  Miss  Betsey  Uetcalf,  of  Providence,  fi.  I. 
Large  numbers  of  women  and  children  were 
em^oyed  at  one  time  in  this  country  in  plait- 
ing straw,  but  now  almost  all  the  braid  used 
is  imported.  Straw  hats  and  bonnets  are  sewn 
in  the  United  States  almost  entirely  by  the 
Bosworth  straw-sewing  machine,  on  which 
when  run  by  steam  100  ordinary  hats  can  be 
made  in  a  day.  There  are  four  companies  in 
Massachusetts  and  one  in  Connecticut  each  of 
which  employs  about  100  of  these  machines, 
and  they  are  also  used  by  several  smaller 
companies.  The  hats  are  pressed  by  another 
machine,  also  of  American  invention,  which 
smooths  them  ready  for  trimming  at  the  rate 
of  four  a  minute.  The  value  of  the  straw  goods 
manufactured  in  the  United  States  in  1870,  as 


Connecticut,  |1, 026,000 ;  Massachusetts,  {4,- 
869,514;  New  Jersey,  $64,630;  New  York, 
tl,OOS,000;  Pennsylvania,  $189,242;  Rhode 
Island,  (40,000;  Vermont,  $1,600;  Wisconsin, 
t34,B0O.  The  number  of  men  employed  was 
1,988;  women,  12,694;  youths  under  16,  848. 
During  the  year  1874-'6  the  value  of  the  prod- 
uct of  MaasBchusetts  increased  about  26  per 
cent.,  while  that  of  most  of  the  other  states 
has  remained  nearly  the  same. — In  Ecuador, 
Colombia,  and  other  parts  of  South  and  Cen- 
tral America,  a  straw  is  obtained  from  the 
Carludovica  palmata,  called  by  the  nfttives 
jipijapa  or  portorieo,  which  is  largely  nsed 
in  Uie  manufacture  of  the  hats  known  ax 
Panama  hats,  from  the  prinoipa!  port  of  their 
shipment,  cigar  cases,  &c.  The  leaves  of  the 
plant,  which  resembles  a  palm,  are  gathered 
before  they  unfold,  and  after  the  ribs  and 
coarser  veins  have  been  removed  ore  cut  into 
shreds.    These  are  exposed  to  the  sou  for  a 
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ds7  and  then  tied  into  a  knot  and  immerBed  in 
boiling  water  until  they  become  white,  when 
they  are  hung  up  in  the  shade  and  afterward 
bleached  for  several  days.  The  straw  is  then 
distributed  throagb  the  diatricta,  especially  in 
Peru,  where  the  maoafacture  is  carried  on. 
Whole  colonies  of  Indians  are  engaged  in  this 
manutaoture.  The  men,  women,  and  children 
plait  the  straw  upon  a  block  of  wood  which 
tbej  hold  between  their  knees,  finishing  an 
ordinary  hat  in  two  or  three  days;  but  the 
finest  hats  occapy  several  months  to  complete 
them,  and  reqnire  especial  care  in  the  selection 
of  the  straw  and  the  plaiting.  The  best  are 
made  in  Eonador. 

STRAWBDtBT,  a  well  known  wild  and  cnlti- 
vated  fruit,  the  Anglo-Baion  name  of  which, 
itraaviheriga  or  ttreoviberie,  was  probably  de- 
rived from  the  straw-like  sterna  of  the  plant 
or  from  the  berries  lying  strewn  on  the  ground. 
The  several  speciea  belong  to  the  genna/ro^- 
ria  (from  the  anoient  Latin  name  fragd),  of 
the  rose  family;  they  ore  steroless  perennial 
herbs,  with  compound  leaves  of  three  obovate, 
wedge-shaped,  coarsely '  serrate  leaflets,  and 
mnltiply  by  runners,  which  are  long  weak 
branches,  forming  a  bud  at  the  end  which  soon 
develops  roots  and  leaves,  and  by  the  decay  of 
the  branch  connecting  it  with  the  parent  be- 
comes an  independent  plant.  The  flowers  are 
in  a  cyme  at  the  end  of  an  erect  scape,  with  a 
Sve-lobed,  spreading,  persistent  calyx,  and  as 
many  bractleta  alternating,  and  thus  appearing 
ten-oleft;  petals  (mostly  white)  five;  stamens 
namerous;  pistils  simple,  seated  upon  a  convex 
receptacle,  which  when  the  ovaries  are  ripe 
is  greatly  enlarged,  becoming  pnlpy  and  edible, 
and  is  popularly  regarded  as  the  fruit;  it  is 
really  the  much  altered  end  of  the  stem  (see 
Plant),  while  the  true  fruits  are  the  amall 
seed-like  akenes,  the  ripened  ovaries,  which 
are  scattered  over  ita  snrTace  or  sunk  in  little 
depressions.  By  abortion  of  the  stamens  some 
of  the  species  become  more  or  less  dicedous. — 
The  strawberry  is  found  in  oil  temperate  parts 


Seetlon  of  Flower  u>d  FnUt 

of  the  northern  heraisphere  and  in  the  moan- 
tains  of  Suuth  America.  While  Bentham  and 
Hooker  state  that  there  are  not  more  than 
three  or  four  well  defined  speciea,  a  dozen  or 
more  have  been  described,  the  plants  being, 
even  in  the  wild  state,  very  variable,  while  the 
varieties  in  cultivation  resulting  from  hybrid- 
izing, crossing,  and  sporting  are  innumerable. 
Two  species  are  widely  distribnted  throughout 
the  United  States,  and  one  is  peculiar  to  the 


Pacific  coast.  The  Virginian  or  oommon  wild 
strawberry  {fragaria  YiTgiaiana)  is  fonnd 
from  arctic  America  to  Florida,  and  west  to 
the  Bocky  moantalns.  Its  leaves  are  rather 
thick,  smooth  on  the  npper  sorface,  often  shi- 
ning ;  the  hairs  silky  and  appreaaed ;  the  calyx 
erect  after  flowering;  fruit  mostly  globular, 
with  a  narrow  neck,  and  the  akenes  (seeds) 
sunken  in  deep  pits  in  the  surface  of  uie  re- 
ceptacle.   This  has  been  described  nnder  many 


AlpliH  atnwberrj  (FnguU  >«s»). 

different  names,  as  it  varies  greatly,  and  the 
western  forms  appear  very  different  from  the 
eastern.  The  Alpine  strawberry  (F.  t«ica\ 
the  common  species  of  Europe,  is  indigenous 
to  this  oonntry,  especially  far  northward,  ex- 
tending to  Oregon  and  the  N.  W.  coaat ;  it  is 
found  thronghont  Europe  and  northern  and 
central  Asia.  It  has  thin  pale  green  leaves, 
the  npper  surface  strongly  marked  by  veins ; 
fiower  stalks  longer  than  the  leaves;  oalyi  re- 
maining open  after  flowering;  receptacle  con- 
ical or  elongated,  with  the  akenes  attached 
to  the  surface,  and  not  as  in  the  preceding 
sank  in  pita.  A  taller  form  is  known  as  the 
wood  strawberry.  This  was  the  earliest  spe- 
cies cultivated,  and  Is  mentioned  in  the  street 
cries  of  London  of  over  400  years  ago ;  the 
garden  of  the  bishop  of  Ely  at  Holhorn  was 
in  1488  celebrated  for  its  strawberries,  a  fact 
alluded  to  by  Shakespeare  in  "Biohard  III." 
A  number  of  varieties  of  this  are  onltiTa- 
ted,  but  they  are  more  popular  in  Europe 
than  in  this  coantry.  The  Chilian  strawberry 
{F.  CMlmtu,  the  F.  grandijhra  of  some)  is 
found  on  the  Pacific  ooaat  from  Oregon  south- 
ward I  it  is  very  robust,  with  leathery,  thick 
leaflets  of  a  dark  green,  and'  sometimes  silky 
on  both  Borfaces,  or  only  below ;  the  flowers 
are  larger  than  in  any  other  species,  and  the 
large  yellowish  white  or  rose-colored  fruit, 
sometimes  as  large  as  a  small  hen's  egg,  erect. 
This  was  introduced  into  the  south  of  Franca 
in  1713,  and  many  valoabla  varieties  rasoltAd 
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from  hjbiididng  it  vith  otbor  ipMdei.  The 
lodian  strawberrj  (F.  Indiea)  is  from  upper 
India,  and  b  natnraUzed  in  the  soathem  atatea ; 
it  differs  BO  much  from  the  other  species  that 
it  was  formerlj  placed  in  a  distinct  genna  {Du- 
ehtmea) ;  it  has  fellow  flowers,  imd  is  a  showy 
hooae  plant,  eapaciall;  for  window  baakotg, 
bnt  the  frait  is  arj  and  tastalesB. — Of  the  onl- 
tJTatad  Americ&n  varietiea,  some  are  pislillete 
only,  and  most  be  planted  near  perfect  flowered 
TBiieties,  in  order  that  thej  may  be  fertilised 
and  bear  frnit.  The  present  tendency  of  col- 
tivatora  is  to  discard  all  oniaeznal  kinds.  The 
great  step  in  their  improvement  was  in  the 

Srodootion  of  "Hovey's  seedling,"  raised  bj 
,  M,  Hovey  of  Cambridge,  Mass.,  over  40 
years  ago ;  it  is  a  nearly  pare  Yirginian,  and 
has  not  been  ezoelled  if  eqaalled  in  quality ;  it 
is  a  pistillate,  and  needs  carefol  oultivation. 
The  next  great  step  was  in  the  prodoction  of 
"  Wilson's  Albany,"  or  "Wilson"  as  it  is  gen- 
erally called,  a  most  hardy  and  productive  va- 
riety, with  periect  flowers.  BeaideB  the  above, 
the  leading  American  varieties  are  "Agricul- 
tnriat,"  "  oeth  BoydenJ'  "  Charles  Downing," 
"Donner'a  Prolific,"  "Kentnoky,"  "Nicanor," 
and  "  Monarch  of  the  West."  Among  the  En- 
ropean  kinds  which  sacoaed  here  on  suitable 
•oils  are  "Triompbe  de  Oand,"  "Jnoonda," 
and  "  La  Oonstante." — The  caltiration  of  the 
strawberry  is  now  an  Important  branch  of 
horticnltnre,  the  fmit  being  sent  to  the  city 
markets  from  great  distances,  especially  by 
water.  In  Kew  York  city  the  6rst  supplies 
come  from  Georgia  and  tiie  Carolinas;  then 
Virginia,  Maryland,  and  Delaware  send  large 
qnantitiee  before  the  New  Jersey  season  be- 
gins- this  lasts  three  or  four  weeks,  and  then 
the  later  fmit  comes  from  Connecticut  and 
Maasachnsetts.  The  caltnre  requires  a  well 
fertilized  soil ;  the  plants  are  formed  by  nm- 
ners  as  already  described ;  they  may  be  set 
in  autumn  or  spring,  but  the  plants  must 
grow  one  year  in  place  before  they  ^ve  a 
crop.  The  method  of  planting  and  cultiva- 
tion varies.  In  the  annual  metb«d,  the  plants 
are  set  in  rows  two  feet  apart  and  a  foot 
apart  in  the  rows;  one  crop  is  taken  and 
the  plants  are  plonghed  under,  another  field 
being  ready  to  come  into  bearing  to  take  its 
place.  Another  method  is  to  plant  in  the  same 
manner,  let  the  plants  run,  and  the  next  spring, 
when  the  spaces  or  paths  between  the  rows 
ore  filled  with  new  plants,  to  plough  out  other 
paths,  turning  under  the  old  plants  and  allow- 
ing the  new  ones  to  bear  fruit ;  if  the  alternate 
spaces  are  well  mannred,  this  method  may  be 
continued  indefinitely.  Still  another  plan  is 
to  out  off  all  runners  as  they  start,  aiid  induce 
the  plants  to  form  large  clumps  or  stools ; 
some  varieties  do  better  in  this  manner  than 
others;  it  is  the  best  plan  tor  gardens,  as  the 

K'  mta  continue  in  bearing  three  or  four  years, 
northern  localities  the  ground  is  covered 
witii  straw  or  leaves  to  prevent  injury  by  fre- 
quent freezing  and  thawing,  and  tms  it  left  on 
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nntil  the  fhdt  is  picked,  to  keep  it  from  being 
soiled.  New  varieties  ore  produced  from  see^ 
from  flowers  carefully  cross-fertilized  or  not, 
sown  as  soon  as  ripe ;  the  seedlings  oome  up 
in  tour  or  six  Veeks,  and  if  protected  during 
the  winter  and  transplanted  the  next  spring, 
they  will  bear  fmit  the  following  year. 

SlUTB.    See  Ebtbats. 

SIUXI)  AKM  i^^n  an  American  poet, 
bom  in  Poughkeepue,  H.  Y.,  Dec.  18,  1811. 
A  lawyer  by  profession,  in  1889  he  settled  in 
Albany,  where  for  a  number  of  years  he  was 
state  librarian.  He  has  published  "The Burn- 
ing of  Schenectady,  and  other  Poems"  (1842); 
"Drawings  and  Tintings,"  poems  (1S44);  col- 
lected poems  (1846);  "Frontenac,"  his  longest 
poem  (1849);  "The  Council  of  Revision,"  con- 
taining the  vetoes  of  the  council,  a  history 
of  the  courts  of  New  York,  and  biographical 
sket^^hesof  governors  end  judges  from  1T77  to 
1821  (8vo,  1860) ;  "  Woods  and  Waters,  or  the 
Saranocs  and  Racket,"  a  description  of  a  tour 
in  the  great  northern  wilderness  of  New  York 
(I860);  "Forest  Pictures  in  the  Adirondocks" 
(1864);  and  "The  Indian  Pass"  (186B). 

mOJIZi    See  MscKLKKBTTBa. 

SnHICIH  OP  M11IXUU,  the  resistance  of- 
fered by  the  materials  of  oonstraction  to  change 
of  form  or  to  fracture.  1.  The  resistance  of 
materiala  to  external  forces  tending  to  over- 
come their  cohesion  is  classified,  according  to 
its  forms,  as  follows: 

Beading',  nrieUnK  mu  h[«ktai(. 


TonlaBiI,  niiniDg  tvliCliif  < 


Two  or  more  of  these  forms  of  resistance  are 
sometimes  called  into  action  simultaneonsly, 
as  in  the  case  of  the  crank  of  a  steam  engine, 
which  tends  to  break  the  shaft  both  by  a 
transverse  strain  and  by  torsion.  2,  The"nl- 
timate  strength"  is  the  maximum  resistance 
offered  to  rupture.  The  "  proof  strength  "  is 
a  less  degree  of  resistance,  which  the  body 
may  safely  offer  when  tested.  The  "working 
load  "  is  some  fractional  part  of  the  nltimate 
strength  whii^  may  be  selected  as  giriog  per- 
fect uifety  agunst  andoipated  strains  for  an 
indefinite  period.  8.  The  "factor  of  safety" 
is  the  ratio  of  the  ultimate  strength  to  the 
working  load.  The  following  are  minimnm 
values  of  this  quantity  adopted  in  what  is  gen- 
erally considered  good  practice,  under  "  dead  " 
and  "  live  "  loads,  and  where  the  latter  are  lia- 
ble to  be  accompanied  by  heavy  shocks : 


D«IM. 

UnkiU. 

Sb»*. 

Wronglilli™ 

1 

4.  The  proof  strength  is  osnally,  oad  should  be 
always,  below  the  eUatic  limit,  *. «.,  the  point  at 
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It  {•  gensTBllf  ftbont  one  half  o 


e  third  the 


tenacity,  is  determined  bj  expefimect  for  each 
material.  The  nltimate  strength  or  breaking 
load  of  anf  piece  ii  meaanred  bj  the  product 
of  the  area  of  fractured  aection  into  the  te- 
nacity of  the  material  of  which  it  it  composed ; 
*.  «.,  P=TK,  and  E=-^  where  P  represanta 
the  breaking  force,  T  the  tenacity  of  the  ma- 
terial, and  &  the  area  of  aectlon.  Valnea  of 
T  are  ^ven  in  the  accompanying  table  of  oo- 
efBcients  ot  re^tance.  The  very  best  grades 
■hoald  have  Talnes  20  per  cent,  higher.  P 
and  T  are  taken  in  ponnda  opoo  the  square 
inoh,  6.  When  thin  cylinders  are  exposed 
to  Internal  preware,  as  in  steam  boilera,  steam 
cylinders,  so.,  the  bnrating  pressure  may  be 
determined  by  multiplying  the  thickness  ot 
the  shell  by  the  tenacity  of  the  material,  aa 
given  above,  and  dividing  by  the  semi-diame- 
ter. To  ascertain  the  thickness,  the  pressure 
and  the  diameter  of  the  cylinder  bein^  given, 
multiply  the  pressure  by  the  semi-diameter, 
and  aivide  by  the  tenadty  of  the  material  as 
given  in  the  table;  or  P=— ,  and  '=-^t  where 
P  =  pressure,  t  =  thicknesa,  T  =  tenacity,  and 
r  =  radius  of  the  cylinder.  If  d  =  diameter, 
P=2~,  and  e=~.  Where  the  Joints  are 
donble-riveted,  the  strength  at  the  Joints  is 
nsaally  about  0-T  that  of  the  solid  plate;  sin- 
gle-riveted joints  have  0'66  the  strength  of  a 
solid  plate.  The  mean  strength  of  single-riv- 
eted boilers,  vhere  tiie  Joints  are  properly 
shifted,  or  "broken,"  is  nearly  or  quite  five 
eighths  that  of  aolid  plate.  A  sphere  will  bear 
twice  as  mach  internal  pressure  ae  a  cylin- 
der of  the  aame  diameter.  A  thick  cylinder 
is  not  as  strong  relatively  aa  a  thin  cylinder 
of  the  aame  material,  and  no  cylinder,  how- 
Aver  thick,  can  withstand  an  internal  pressure 
exceeding  its  limit  of  tenadty,  T,  as  given 
above.  The  mle  for  calculating  the  strength  of 
a  thick  cylinder  is  expressed  algebraically  thus : 

'•-fSiS.  «">  '  =  f  (Kl).  "■•"  '  =  »■ 

ternal  radius,  B  =  the  external  radius,  and 
other  valuea  as  before,     for  thick  spheres, 

stayed  surfaces  are  usually  the  strongest  parts 
of  a  steam  boiler.  The  following  formula 
gives  the  proper  distance  between  atays, 
where  «  =  thiokDess  of  plate,  P  =  the  pres- 
sure in  pounds  per  square  inch,  and  F=  the 

factor  of  safety:  d=^.     P=F(H?y.     b. 

Bolts,  rivets,  and  lugs  are  uanally  exposed  to 
shearing  strain.  The  resistances  to  shearing 
of  the  most  commonly  used  materials  are  to 
be  taken  as  equal   to  the  tensile   strength. 


should  be  fitted  with  great  eare,  ti  .    _ 

posdbility  of  cutting,  and  to  insure  that  ail 
parts  of  the  cross  section  attacked  shall  resiat 
the  shearing  force  as  nearly  as  powible  to- 
gether.  Where  a  pin  is  fitted  but  not  foro«d 
into  its  socket,  the  resistance  to  shearing  ia 
taken  as  tliree  fourths  of  that  due  the  sec- 
tion exposed  to  rupture.  9.  Crushing  ia  re> 
sist«d  by  any  given  material  with  a  force  thkt 
varies  very  greatly  with  the  form  given  it. 
Very  short  oolumna  or  compact  masses  r«^st 
very  high  cmshing  strains,  in  oonscqaenoe  of 
the  resistance  offered  by  their  partides  to  dia- 
perslott,  as  well  aa  by  th^  cohenon.  Tall 
columns  first  bend  and  then  break  under  a 
comparatively  slight  force.  The  figures  in  col- 
umn 0  of  the  table  ^re  the  renstance  to  cmali- 
ing  when  bending  does  not  occur.  Seaooned 
timber  has  nearly  twice  as  great  reaistance  to 
ornsbing  as  green.  Steel  should  not  be  used 
under  pressure  exceeding  its  oomprassive  ela>- 
ticity,  which,  in  tool  steel,  is  about  G0,000  Iba. 
to  the  square  inch.  Wrought  iron  should  not 
be  used  under  pressure  exceeding  26,000  lbs. 
to  the  square  inch.  10.  For  tall  column^  Uie 
following  formulas  were  proposed  by  Pro£. 
Eaton  Bodgkineon : 


MATHUAIS. 

>_..^ 

n.^ 

Solid  OTllndiiuI 

BoHd  CTlliidrtai 
Solid  uuira  pU- 1 

•s-rsl 

,=,<% 

In  these  formulas  W  =  crushing  weight  in  tons, 
D  =  outside  diuneter  in  in(3ies,  d  =  inside 
diameter  in  inches,  L  =  length  in  feet,  and  D 
<'4L;  *.  «.,  the  columns  are  more  than  80 
diameters  in   length.     Prof,  Bankine   givea 

/B 

P=        n     for  tall  oolumiu.     Pscnuhing 

load  in  pounds ;  B  =  aeotioiM]  area  in  sqnare 
inches;  /  =  len^  and  D  =  external  diama- 
ter,  both  being  in  the  same  units  of  measure, 
whether  feet  or  inches.  The  following  are 
the  values  of^and  a: 
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This  fonnnlft  is  freqaentlj  detdgn&ted  b»  Gor- 
don's, having  been  dednced  bj  Gordon  from 
HodgkiuHoa's  experimeDU.  U'oltipljr  the  value 
of  a,  as  ^ven  in  the  table,  h;  4  far  colomnB 
rounded  or  jointed  at  both  ends,  and  bj  2 
where  fixed  at  one  end,  rounded  at  the  other. 
Oonneedng  rods  of  steam  engines  are  oalcola- 
ted  as  pillars  rotmded  at  both  ends,  I^ston  and 
pnmp  rode  are  considered  as  fixed  at  one  end, 
free  at  the  other.  11.  The  oolUpsing  of  boiler 
flaaa  waa  made  the  subject  of  a  series  of  ex- 
perimenta  hj  Mr.  Fairbairn,  and  the  f  oUowing 
formola  was  dedaoed:  F=:806,000  ~,  where 


1  pounds  per  square 
"  lea,  L  =  length 


P  =  OollapdiiK  pressure 
inch,  (  =  thiekness  of  iron  In  f  um, 
of  fine  in  feet,  and  d  =  its  diameter  in  ino^es. 
When  the  fiue  is  stretigtbened  b;  angie-iron 
rings,  as  is  sometimes  done  with  long  fines,  L 
is  taken  aa  the  distance  between  ttie  rings. 
This  fonnnla  has  not  been  verified  for  short 
fines  of  great  diameter,  or  for  exceptional  pro- 
portions. A  dight  deviation  from  a  tmly  cy- 
lindrical form  considerably  reduces  the  strength 
of  the  flaes;  C  is  generally  taken  instead  of 
(*".  Elliptical  fines,  having  a  major  ^ameter 
a  and  a  minor  diameter  b,  are  of  eqnal  strength 
with  a  cylindrical  fine  of  the  diameter  S4. 
IS.  The  transverse  strength  of  beams  m^  be 
oalcolated  by  the  following  foimnlas : 


,j^a* 


_KAd  Jbr  boms  Died  it  on*  aod  U 


w=4^  «Hi  w=4?^.  '^„:5ssift,s 

W=£^  Krf  W-8^^'  "'™  «™l  "  b«« 


IS??^  urf  V 


m  lapiKirtod  s 


Here  V  =  breaking  we^t  in  poands,  E  =  a 
eoeffident  which  varies  with  every  change  in 
form  of  cross  section  of  the  beams,  d  =  depth 
of  beam  in  inches,  b  =  breadth  in  inches,  A  = 
area  of  cross  section  of  the  beam  at  point  of 
mptnre  in  square  inohea,  and  L  =  length  be- 
tween aupports  in  feet  The  values  of  E  given 
in  the  table,  whore  the  beama  are  of  rectangu- 
lar section,  fixed  at  one  end  and  loaded  at  the 
other,  are  obtained  from  various  sources.  18. 
For  other  than  rectangnlar  sections  tbe  f  oUoiv- 
iog  may  be  taken  as  the  values  of  K  for  cast 

iron :  Shape,  0 ;  value,  E  =  SOO.    Sliape,  Ti 

eqnol  flanges  ;    Toloe,  E  =  520.     Fairb^m, 

^  ;    value,  K  =  680.     Hodgkinson,     T, ; 

value,  E  =  650,     The  following  values  are 

given  for  wrought  iron:  rolled  rails,     ^r    ■ 

*W;  Fairbaim'arivet^dbeam,^,  900;  box 


beam,  ^T,  1,000.    14.  For  the  wroaght-iron 

I    beam,  when  supported  at  both  ends  and 

uniformly  loaded,  the  fonnnla  W—    *."*  «" J 

is  used  by  some  Amerioau  manufacturers. 
D=  depth  in  feet;  a=  area  of  fiange  in  inch- 
es, a=  that  of  "  stem  "  or  web ;  8=  stress 
per  sqnare  inch  of  area,  1+^  in  tons.    The 

plied  St  the  middle,  and  6'='7 — ^\Z  wlien 

applied  uniformly,  Tbe  depth  D  is  measured 
between  the  centres  of  gravity  of  the  flanges. 
In  such  beams  it  is  customary  to  allow  as 
maxima  10,000  lbs.  per  square  inch  in  ten- 
aion  and  6,000  to  8,000  in  oompresrion.  De- 
fiection  should  not  exceed  -^  of  an  inch 
per  foot  of  length,  in  any  atmcture.  15. 
Tondonal  strength  is  computed  by  the  for- 
mula W  =  S'^;  D=V^;  where  W  = 
breaking  weight  in  ppnnds,  D  ^  diameter  of 
shaft  in  inches,  and  K  =  length  of  lever  arm 
in  feet.  The  co^cient  S'  is  very  nearly  pro- 
portional to  the  tenacity  of  the  material,  where 
the  torsion  is  equal  in  degree.  16.  BesUience 
is  a  term  introduced  by  Dr.  Young,  It  is 
measured  by  the  amount  of  work  performed 
in  producing  the  maximum  etr^  which  & 
given  body  is  papable  of  sustaining,  and  is  the 
quality  of  primat?  importance  where  ahocks 
are  to  be  sustained.  Uallet's  coefficient  of  re- 
silience is  the  half  product  of  the  mazimom 
reaistance  into  tbe  maximum  extension.  But 
for  tough  metals  it  is  equal  approximately  to 
two  thirds  the  product  of  the  ultimate  strmsth 
of  the  material  by  the  distance  through  wUch 
the  body  yields  before  the  struning  force. 
For  very  brittle  materials  it  is  measured  by 
half  that  product.  No  material  can  resist  the 
shock  of  a  body  in  motion,  nnlees  it  is  capable 
of  offering  resilience  equal  to  the  amount  of 
work  performed  in  setting  that  body  in  motion 
at  the  given  velocity ;  *.  e.,  equal  to  the  amonnt 
of  energy  stored  in  the  moving  mass  at  the  in- 
stant of  striking.  In  predicting  the  efiect  of 
shock,  therefore,  it  becomes  necessary  to  know 
the  amount  of  energy  stored  in  the  moving  body 
and  the  resilience  of  the  resisting  material. 
To  meet  a  violent  shock  successfally,  resilience, 
rather  than  mere  strength,  must  be  secured. 
As  an  instance,  it  is  found  that  wrought  iron 
of  comparatively  low  tenacity  but  great  tough- 
ness, capable  of  stretching  considerably  before 
fracture,  ia  far  superior  to  steel  for  armor  for 
iron-clad  ahips;  the  latter  has  much  greater 
strength,  but  tUso  greater  brittleness.  Such 
calculations  are  not  usually  made  in  designing. 
Immunity  from  the  injurious  effect  of  ahock  is 
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eaoored  bj  th«  use  oF  a  large  factor  of  aeSotj 
in  proportioaing  parts  eipowd  to  them,  b7 
c&re  dnriiiR  conatraction  in  the  Rcleotion  of 
tongh  resilient  materials,  and  in  management 
hj  carefully  adjusting  all  ptirta,  and  applying 
the  load  ao  as  to  avoid  jarring  action  as  far  as 
possible.  17.  If  a  neisht,  acting  oa  a  Btead; 
load,  produces  a  given  deflection  or  change  of 
dimensions,  it  will  reqnire  but  half  that  weight 
suddenly  applied  to  produce  a  similar  effect, 
whether  it  be  fracture  or  a  stated  alteration  of 
form.  TheeitensioD  of  ordinary  wrought  iron 
within  its  limit  of  elaatidty  is  aboat  '0001  per 
ton  per  aqaare  inch  of  section.  The  amount 
of  ejttensionbeforefractnre  by  tension  iagiven, 
with  the  finest  quality  of  wrought  iron,  at  20 
per  cent.,  with  mediom  quality  16  per  cent., 
and  it  runs  in  some  irons  as  low  as  4  per  cent. 
Oast  iron  of  fair  quality  i»  elongated  but  a 
fraotion  of  1  per  oent.  IS.  The  extenrion  of 
ateel  varies  with  the  amoont  of  carbon,  and 
nearly  inversely  aa  its  tenacity.  The  follow- 
ing table  is  taken  in  part  from  Trsntwine's 
"Engineer's  Pocket  Book;" 


.  __«  (ChI  hta  flf  diabnnt 

iv  Svvdlih  Iron,  ud  «ioh  bur  wia 
■ '  'jTiloofftliofltliiBhai. 
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In  the  larger  table,  the  ultimate  resilience  of 
metals  Is  given  aa  tasted  in  the  Stevens  inati- 
tate  of  teonnology,  Iloboken,  N.  J.  Phosphor 
broose  considerably  eioeeds  ordinary  bronze  in 
dnotility  and  resilience.  19.  Heating  wrought 
iron  within  certain  limits,  and  then  cooling 
nnder  stress,  increases  its  strength  by  relieving 
internal  strdn.  Gold  rolling  and  wire-draw- 
ing increase  it,  in  soma  oases,  100  per  oent. 
Mr.  Dean  of  Boston  and  Ucbatius  of  Vienna 
have  similarly  increased  the  strength  and  elas- 
ticity of  broDie.  Overheating,  annealing,  and 
oold  hammering  decrease  its  strength.  Oast 
iron  of  open  atrecture  and  low  density  is 
increased  in  strength  by  snoceedve  remelt- 
Inga,  sometimes  to  the  amount  of  100  per 
cent.,  over  pig  metal.  Casting  under  a  bead, 
or  under  considerable  pressure,  similarly  bene- 
fits both  cast  iron  and  cast  steel.  Sir  Joseph 
Whitworth  produced  a  steel  of  extraordinary 
strength  and  toughness  by  casting  under  heavy 
pressure.  The  internal  strain  consequent  npon 
sudden  cooling,  or  npon  cooling  awkwardlv 
shaped  castings,  seriously  reduces  their  strangtn 
and  eometimes  produces  actual  fracture.    The 


character  of  cast  Iron  is  largely  determined 

by  its  density,  7-2  to  T'G  representing  the  best 
limits  for  ordinary  practice.  Cold  wrought 
iron  is  more  than  twice  as  strong  aa  red-hot. 
Strength,  ductility,  and  rewlienca  increase  with 
diminishing  temperatures,  when  the  materials 
are  of  good  quality.  Oold-blaat  oaat  iron  is 
usually  stronger  iJian  hot-blast  iron  made  frona 
the  same  ores.  Oopper  loses  26  par  cent,  of 
its  tenacity  at  660°  F.,  60  per  cent,  at  810°, 
and  67  par  cent,  at  1,000°,  the  diminntion  of 
tenacity  varying  nearly  aa  the  square  root  of 
the  third  power  of  the  temperature.  Metals 
in  large  masses  have  usually  less  density  and 
strength  than  when  worked  into  sheets,  bars, 
or  wire.  Wrought  iron  is  particularly  liable 
to  loss  of  strength  in  large  forgings.  Bars 
two  Inches  in  diameter  being  made  of  the 
aame  metal  as  other  bars  one  inch  in  diame- 
ter, the  latter  are  sometimes  found  to  have  20 
per  oent  more  strength.  Steel  eihibita  ereti 
greater  differences.  20.  Indentation  is  resist- 
ed by  wrought  iron  nearly  in  proportion  to  its 
thickness.  Fairbaim  fonnd  the  force  neces- 
sary to  pQsh  a  binnt  point  or  a  ball  3  in.  in 
diameter  through  boiler  plate,  one  quarter  of 
an  inch  thick,  to  be  17,000  Ibs.^  and  nearlr 
eqnal  to  that  required  to  drive  the  same  in- 
strument through  a  three-inch  oak  plank.  Re- 
sistance of  armor  plate  to  penetration  by  shot 
varies,  if  the  plate  be  well  backed,  as  the 
square  of  thickness,  within  the  limit  of  mod- 
erate thickness.  The  material  should  be  strong 
and  ductile.  21.  Generally,  in  designing  ma- 
chines or  parts  of  machines,  they  ahonld  be  so 
proportioned  that  all  parts  will  have  factors 
of  safety  of  nearly  eqoal  value.  Economy 
of  material  is  thus  secured,  and  also  the  very 
important  advantage,  where  exposed  to  severe 
shock  or  sudden  strains,  of  utilizing  the  resili- 
enoe  of  the  whole  machine  in  resisting  them. 
Forms  of  uniform  strength  should  therefore  be 
used  wherever  possible.  Suspension  rods  of 
uniform  strengui  must  have  a  greater  section 
at  the  point  of  support  than  at  the  point  of 
attachment  of  the  load,  as  the  upper  portions 
carry  not  only  the  load  bnt  the  weight  of  the 
lower  part  of  the  rod.  Pump  roda  and  wire 
ropes  for  deep  mines  are  for  tliia  reaaon  made 
tapering,  with  the  largest  aection  at  the  top. 
Oare  should  always  be  taken  thai  the  pieces 
connected  and  their  fastenings  are,  when  pos- 
sible, equally  strong.  Tall  columns  are  slightly 
swollen  at  tbe  middle  portion  in  order  that  they 
may  be  equally  liable  to  break  at  all  points,  and 
the  Ilodgkiuson  form  of  cast-iron  beams,  and 
the  Fairbaim  (I)  form  of  aection  of  wrought- 
iron  beams,  are  given  their  peculiar  shapes  is 
order  that  no  surplns  material  may  exist  in 
either  top  or  bottom  flange.  Beams  of  uniform 
strength,  when  fixed  at  one  end  and  loaded  at 
the  other,  if  of  uniform  depth,  are  triangular 
in  plan.  If  aalformly  loaded,  they  represent 
in  plan  a  pair  of  parabolas  whose  vertices  tonch 
at  the  outer  end.  When  of  uniform  breadth, 
their  vertical  aectiona  are  parabolic  in  the  first 
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case,  and  triangnlar  in  the  second.  Beams  of 
oniform  depth,  supported  at  the  ends  and  load- 
ed at  the  middle  point,  are  in  plan  a  pair  of 
triangles  with  a.  common  base  at  the  load.  If 
nnifonnlj  ioaded,  the  plan  is  a  pair  of  parabo- 
las with  their  bases  at  the  middle  of  the  beam. 
When  supported  at  the  ends  and  uniform  in 
breadth,  they  are  in  vertical  section  a  pair  of 
parabolas,  in  the  first  case  with  vertices  at  the 
ends  and  bases  meeting  at  the  load,  and  in  the 
last  cose  aemi-ellipses  extending  between  the 
points  of  support.  In  building  bridge  girders, 
economy  of  material  is  secured  by  the  oso  of 
isosceles  bracing  set  at  angles  of  46°.  In  ver- 
tical and  diagonal  bracing,  the  proper  angle  for 
diagonals  is  55°  measnred  between  the  diago- 
nal and  the  verticol.  The  amonnt  of  resistance 
of  a  cylinder  to  mptore  by  torsion  is  nesrly 
doable  that  to  breaking  across.  Bolts  exposed 
to  shocks  and  sudden  strains,  as  when  ased 
as  armor-plate  fastenings,  are  fo^nd  to  resist 
mocb  more  cfFectnally  where  resilience  is  se- 
cured by  tnmiag  down  the  shank  to  the  diam- 
eter of  the  bolt  at  the  bottom  of  the  thread,  or 
otherwise  creating  a  uniform  area  of  section 
between  head  and  nnL  Pnncbing  rivet  holes 
weakens  plat«s  of  hard  iron  and  steel.  The 
latter  are  injured  so  seriously  that  steel  plates 
are  never  pnnohed  by  careful  engineers,  (See 
Steii,)  In  hard  iron  the  redaction  of  strength 
is  often  considerable  (10  per  cent,  as  shown 
by  some  experimenters) ;  and  in  many  oases,  in 
boiler  work,  for  this  reason,  the  rivet  holes  are 
all  drilled,  notwithstanding  the  increased  cost 
Wliere  the  iron  is  very  soft  and  ductile,  punch- 
ing produces  less  injury.  22.  Elasticity  is  that 
quality  by  the  possession  of  which  the  strain, 
or  distortion  of  form,  produced  in  any  body  by 
stress,  is  wholly  or  partially  removed  on  the  re- 
moval of  the  stress.  All  bodies  have  more  or 
less  elastiinty,  and,  when  perfectly  homogene- 
OUB  and  free  from  internal  strain,  ore  perfectly 
elastic  within  a  certain  limit,  which  is  colled 
the  limit  of  elaaticity.  Within  this  limit,  the 
diaplac«inent  produced  by  any  force  is  directly 
proportional  to  that  force.  Beyond  the  limit  of 
elaatidty,  the  strain  produced  by  stress  is  not 
wholly  removed  on  the  cessation  of  the  stress. 
The  permanent  change  of  form  so  produced  ii 
called  the  "set."  This  set  takes  place  on  the 
application  of  the  slightest  force  where  the 
material  is  not  uniform  in  character  and  free 
from  internal  strain.  Hodgkinson  found  that 
in  iron,  far  within  the  elastic  limit,  the  lightest 
loads  prodnced  slight  set.  Beyond  the  elastic 
limit  the  sot  becomes  neorly  proportional  to 
the  distortion,  the  resistance  also  increasing  up 
to  the  point  at  which  rapture  begins,  but  in  a 
far  higner  ratio.  Repeatedly  straining  a  piece 
beyond  its  elastic  limit  produces  "  fatigue  "  and 
ultimate  fracture.  This  may  occur  by  the  ap- 
plication of  force  far  less  than  that  producing 
immediate  rapture.  88.  The  modulus  of  elas- 
ticity, sometimes  called  the  coefficient  of  elas- 
ticity, ia  the  quotient  obtdned  by  dividing  the 
e  of  the  force  prodncing  distortion  by 


of  the  distortion  produced  by  It. 
Its  value  varies  with  every  material.  The  or- 
dinary values  of  the  modulus  are  given  in  the 
table.  These  values,  as  is  proved  by  auto- 
graphic strain  diagrams,  are  liable  to  variation, 
within  very  wide  limits,  by  every  circnmstance 
which  affects  the  physical  character  of  the  ma- 
terials. It  has  no  fixed  relation  to  the  nlti- 
mate  strength.  It  will  be  seen  that  this  quan- 
tity may  be  defined  as  the  measure  of  that 
force  which,  supposing  no  limit  to  elasticity, 
wonld  shorten  or  lengthen  a  bar,  originally  a 
unit  in  length,  to  the  extent  of  one  unit.  Thug, 
a  bar  of  ordinary  forged  iron,  one  foot  long, 
would  be  altered  in  length  yjire  ^3  a  force 
equal  to  "ft°iiflP-  =2BO0  lbs.  per  square  inch 
of  section.  24.  Teitinfi  Machina.  The  strength 
of  materials  is  determined  by  means  of  testing 
machines.  8C.  Fig.  1  represents  a  machine  for 
determining  longitudinal  resistance,  as  built 
by  the  Measrs.  Riehl6  of  Philadelphia.  It  con- 
sists of  a  weigh-beam,  accurately  mode  and 


F».  1.— BlehK'i  LoDfUndluI  Tettlng  Uiehtaft. 

nicely  poised  upon  knife  edgea.    At  its  onter 

end  it  sustains  a  scale  pan  upon  which  weights 
measuring  2,000  or  4,000  lbs.  are  placed.  In- 
termediate weighta  are  measured  by  a  poise, 
not  ^own  in  the  figure,  which  traverses  the 
beam,  the  latter  being  divided  into  parta  of 
10  Iba.  each,  aimilarly  to  the  steelyard  bal- 
ance. The  specimen  is  secured  at  the  upper 
end  by  wedges  or  clamps,  in  a  strong  collar 
which  is  hung  from  two  knife  edges,  one  on 
each  side  the  knife  edge  carrying  the  scale  beam. 
These  knife  edges  are  placed  at  slightly  differ- 
ent distances  from  the  knife  edge  supporting 
the  beam,  thus  making  the  latter  a  "  difFeren- 
tial  lever,"  and  permitting  the  measurement  of 
a  very  great  force  without  compelling  tlie  use 
either  of  largo  weights  or  of  a  series  of  levers. 
A  similar  ooUar  below  takes  the  lower  end  of 
the  specimen  to  be  tested.    This  second  collar 
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bj  a  hand  fever,  is  asod  to  foroe  oil  ioto  the 
preas.    The  breaking  force  is  thoB  applied  from 
Delow.  and  is  raeasnred  upon  the  lever  above. 
26.   With  the  aatographio  recording  testing 
machine  ot  Prof.  R.  H.  Tharaton,  fig.  2,  near- 
ly all  of  the  essential  qaalities  as  well  as  the 
strength     of     ma- 
terials   are    deter- 
mined by  the  au- 
tomatic prodDOtdoa 
of  a  atndn  diagram. 
This  diagram  la  an 
exact  graphical  rep- 
resentation of   ail 
ciroamstanoes     at- 
tending the  distor- 
tion and  fracture  of 
the  specimen.    No 
system  of  personal 
observation    yields 
resolts  as  trustwor- 
thy or  with  such 
precision  as  an  aa- 
tographio registry. 
No  other  method 
gives  simnltaneoos- 
iy,    and    at    every 
instant  daring  the 
test,  the  intensity  of 
the  distorting  force 
I.,.»-T1,™»'.T»1«,       ■aa  th.  nagmtud. 
jlndjj^  of    the    comcident 

distortion.  In  this 
machine  two  strong  wrenches  ore  carried  by 
the  A  frames,  and  depend  from  axes  which  are 
both  in  the  same  line,  bat  whioh  are  not  oon- 
neoted  with  each  other.  The  arm  of  one  of 
these  wrenches  carries  a  weight  at  its  tower  end. 
The  other  arm  is  designed  to  be  moved  by  hand 
in  the  smaller  machines  and  by  a  worm  gear  in 
larger  ones.  The  heads  of  die  wrenches  are 
Qtied  to  tabe  the  head  on  the  end  of  the  test 
pieces,  which  are  nsually  given  the  form  shown 
in  fig.  8.    A  gnide  onrve  of  sach  form  that  its 


ordinates  are  precisely  proporlional  to  the  tor- 
sional momenta  exerted  by  the  weighted  arm 
while  moving  np  an  arc  to  whioh  the  oorre- 

3>ondiug  abscisBss  ot  the  carve  are  propor- 
onol,  ie  seoared  to  the  frame  next  the  weight- 
ed arm.  The  pencil  holder  is  carried  on  this 
arm,  and  as  the  latter  is  forced  out  of  the 
vertical  position,  the  pencil  is  pushed  forward 
by  the  gaide  curve,  its  movement  being  thus 
made  proportional  to  the  foroe  which,  trans- 
mitted through  the  test  piece,  produces  deflec- 
tion of  the  weighted  arm.  The  guide  curve  is 
a  onrve  of  sines.  The  other  arm  carries  the 
cylinder  upon  which  the  p^er  reoeiving  the 
reoord  is  clamped,  and  the  pencil  makes  ita 


mark  on  the  table  tiins  provided.    This  tablo 

having  a  motion,  relatively  to  the  pencil,  wiiich 
is  precisely  the  angular  relative  motion  of  tha 
two  extremities  of  the  test  piece,  the  curve  de- 
scribed upon  the  paper  is  always  of  such  forta 
that  the  abscissa  of  any  point  measures  the 
amount  of  the  distortion  which  the  force  pro- 
duces. 2T.  The  vertical  scale  of  the  diagrama 
produced  is  a  scale  of  torsional  moments,  and 
the  horizontal  scale  is  one  of  total  angles  of 
torsion.  Since  the  resistance  to  shearing,  in 
a  homogeneous  material,  varies  with  the  resis- 
tance to  lon^tadinal  stress,  the  vertical  scale 
is  also  for  snoh  materials  a  scale  of  direct  re- 
^stance;  and  with  approximately  bomogene- 
oos  substances  this  scale  is  approximately  ac- 
curate, where,  as  here,  all  specimens  compared 
are  of  the  same  dimensions.  28.  By  flg.  4  it 
will  be  seen  that  the  first  portion  of  the  line 
rises  at  a  slight  inclination  from  the  vertical, 
and  very  nearly  straight.  The  amonnt  of  dis- 
tortion here  is  seen  to  be  approximately  pro- 
g>rtional  to  the  distortiDg  force,  illnstrating 
ooke's  law,  Ut  teiuie  tie  vu.  After  a  degree 
of  distortion  which  is  determined  by  the  sp«- 
ciflo  character  of  each  piece,  the  line  becomes 
curved,  the  change  of  form  having  a  fate  of 
increase  which  varies  more  rapidly  than  the 
applied  foroe.  When  this  change  begins,  the 
molecules,  whioh  up  to  that  point  retain  gen- 
erally their  ori^nal  distribution,  while  varying 
their  relative  distances,  begin  to  change  their 
positions  with  respect  to  each  other,  moving 
upon  each  other  in  a  manner  similar  to  that 
action  described  by  H.  Tresoa,  and  called  tlie 
"  flow  of  BoUds."  This  point,  at  which  the  line 
be^ns  to  become  concave  toward  the  bas^ 
is  conudored  oh  marking  the  torsional  limit  of 
elastidty.  It  is  well  defined  in  experiments 
opon  woods;  is  less  marked,  but  still  well  de- 
fined, in  the  fibrous  irons  and  the  less  homoge- 
neous specimens  of  other  metals;  and  beoomea 
quite  indeterminable  with  the  moat  homoge- 
neous materials,  as  with  the  beat  qualities  of 
well  worked  oast  steel.  This  point  does  not 
indicate  the  first  set,  since  a  set  ooeurs  with 
every  degree  of  distortion,  however  small.  It 
is  at  this  elastio  limit  that  the  sets  be^n  to  be- 
come proportional  to  the  degree  of  distortion. 
The  iacUuation  of  the  straight  portion  of  the 
line  from  the  vertical  measures  the  stiSnete  of 
the  Bpeoimen.  This  rigidity  is  very  closely, 
if  not  precisely,  proportion^  to  the  nardnesa, 
in  homogeneous  substances ;  and  this  quan- 
tity is  taken,  for  practical  purposes,  as  a  mea- 
sure of  the  hardneas  of  the  metals  and  of  their 
clastic  resistance  to  compression.  After  pass- 
ing the  elastic  limit,  the  line  becomes  more 
and  more  nearly  parallel  to  the  base  line,  and 
tben,  with  the  woods  invariably,  and  in  some 
cases  with  the  metals,  begins  to  fall  before 
fracture  becomes  evident  in  the  epecimen. 
With  the  more  ductile  substances,  nearly  all 
the  particles  are  brought  up  to  a  maximum  in 
resistance  before  fracture  occurs,  and  this  dr- 
oumstanoe  has  an  important  influence  in  deter- 
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mining  Qio  remBtanoe  to  raptnre.  The  hard- 
est and  most  brittle  materials  break  with  a 
snap  befor«  an^  flow  is  perceptible,  before  the 
line  of  the  diagram  begms  to  deviate  from  the 
direction  taken  at  the  commenoement,  and  be- 
fore the  approach  to  the  elastio  limit  is  indioa- 
t«d.  The  eltaticitj'  of  the  material  is  deter- 
mined bj  relaxing  the  distorting  force,  and  al- 
lowing the  Hpecimen  to  relieve  itaelf  from  dis- 
tortion BO  far  as  Its  elastioit;  will  permit  In 
mob  casea,  the  pencil  trsosB  a  line  «,  O,  re- 
atmbtiiig,  in  its  general  form  and  positiau  in 
respect  to  the  coordinates,  that  forming  the 
initisl  portion  of  the  diagrtun,  bnt  almost  abao- 
lately  straight,  and  more  nearlj  vertical.  The 
degree  of  inclioation  of  tbis  line  indicates  the 
elasticity,  precise!;  as  the  Initial  straight  line 
gives  a  measure  of  the  original  stiffness  of  the 
test  piece.  The  homogeneitj  of  the  material 
tested  is  hardlj  less  important  than  its  strength. 
The  degree  of  depression  of  the  line  immedi- 
atel^  after  paasiDg  tike  elastic  limit  exhibits  the 
greater  or  tesshomogeneonsnosB  of  the  materiaL 
The  resilience  of  the  specimen  is  measured  bj 
the  area  indnded  witmu  the  carve,  this  being 
the  prodact  of  the  mean  force  exerted  into  the 
distance  through  which  it  acts  in  prodocing 
rapture;  J; «.,  it  is  proportional  to  the  work 
done  by  the  test  piece  in  resisting  fractnre, 
and,  taken  np  to  the  ordinat«  of  the  limit  of 
elasticity,  measorea  the  oapaoity  for  resisting 
shook  without  serions  distortion  or  injorioas 
set.  The  ductility  of  the  specimen  Is  deduced 
from  the  valoe  of  the  total  angle  of  torsion, 
and  its  moasnre  is  the  elongation  of  a  line  of 
snrfaco  particles,  ori^ally  parallel  to  the  axis, 
which  hne  assomes  a  helical  form  as  the  test 
piece  yields,  and  finally  parts  at  or  near  the 
point  where  the  mazimnm  resistance  is  ob- 
served. 29.  The  strain  diagrams  exhibit  the 
charact«ristio  difForences  of  varions  materials. 
The  woods  have  a  stmctore  which  differs  in  a 
distinguishing  degree, both  in  the  distribntion  of 
the  snbatance  and  in  the  action  of  those  molec- 
ular forces  capable  of  resisting  mptare,  from 
that  of  themetala,  the  latter  being  far  more  ho- 
mc^neoos  than  the  former.  Wood  consists  of 
an  a^regation  of  strong  fibres,  lying  parallel, 
or  approximately  so,  and  bold  togetner  often 
by  a  comparatively  feeble  force  of  lateral  cohe- 
sion. The  metals,  on  the  other  hand,  are  nat- 
nrally  homogeneous,  both  in  structure  and  in 
the  distribnlion  and  Intensity  of  the  molecular 
forces.  Well  worked  and  thorooghly  annealed 
cast  steel,  as  an  example,  Is  equally  strong  in 
all  directions,  is  perfectly  uniform  in  its  strue- 
tnral  character,  and  is  almost  absolately  homo- 
geneous as  to  strain.  Wrought  iron,  as  usually 
made,  has  a  somewhat  flbroos  atmctnre,  which 
is  produoed  by  particles  of  cinder  originally 
left  in  the  mass  by  the  imperfect  work  of  the 

Enddler  while  forming  the  ball  of  aponge  in 
is  famace,  which,  not  having  been  removed 
by  the  squeezers  or  by  hammering  the  pnddla 
Mil,  are,  by  the  process  of  rolling,  drawn  out 
into  long  lines  of  non-cohering  matter,  and 


prodnce  an  effect  upon  the  mass  of  metal 
which  makes  its  behavior  under  stress  some- 
what similar  to  that  of  the  stronger  and  more 
thready  kinds  of  wood.  In  the  low  steels  also, 
in  which,  in  oonsequenoe  of  the  deficiency  of 
manganese  accompanying  almost  of  necessity 
their  low  proportion  of  carbon,  this  fibrous 
structure  is  produced  by  cells  and  bubble  holes 
in  the  ingot,  refusing  to  weld  np  in  work- 
ing, and  drawing  ont  into  long  microscopic, 
or  less  than  microscopic,  ctqtillaTy  openings. 
In  oonseqnenoe-of  thia  stniotare,  a  depression 
indicating  this  heterogeneonsness  of  structure 
interrupts  the  regnlmty  of  their  cnrveSj  im- 
mediately after  passing  the  limit  of  elasticity, 
SO.  The  presence  of  internal  strain  constitutes 
an  essential  peculiarity  of  the  metals  which  dis- 
tinguishes them  from  organic  materials.  The 
latter  are  built  up  by  the  action  of  molecular 
forces,  and  their  particles  assmne  naturally  and 
invariably  positions  ot  equilibrium  as  to  strain. 
The  same  is  true  of  all  naturally  formed  or- 
ganic substances.  The  metals,  however,  are 
K'ven  form  by  external  and  artificially  produced 
roes.  Their  molecides  are  compelled  to  aasome 
oertun  relative  positions,  and  these  positions 
may  be  those  of  equilibrium,  or  they  may  be 
anch  as  to  strun  tlie  cohesive  forces  to  their 
very  limit.  This  peculiar  condition  is  of  seri- 
ous importance  where  the  metal  is  brittie,  as  is 
iUostratedby  the  behavior  of  cast  iron,  and  par- 
ticularly in  ordnance.  Even  in  ductile  metals, 
it  produces  a  reduction  in  the  power  of  the 
material  to  resist  external  forces.  This  con- 
dition of  internal  strain  may  be  relieved  by 
iiniift»ltiig  hammered  and  rolled  metals,  and  by 
cooling  oastinga  very  slowly,  so  that  the  par- 
ticles may  natnraBy  assume  positions  of  equi- 
Ubrium.  In  tough  and  ductile  metals,  internal 
strun  may  be  removed  by  heating  to  a  high 
temperatnre  and  then  cooling  nnder  tlie  action 
of  a  force  approximately  equal  to  tie  elastic  re- 
sistance of  the  Bubfltanoe.  This  process,  called 
"  thermo-tension,"  was  first  used  by  Prof.  W. 
B.  Johnson  in  18E6.  The  cause  of  this,  which 
he  terms  an  anomalous  condition  of  the  metal, 
was  not  then  discovered.  Ductile  metalB  may 
be  strengthened  in  a  considerable  degree  by 
thia  relief  of  internal  strain,  and  also  oy  sim- 

Ely  straining  them  while  cold  to  the  elastdo 
mit,  and  thus  dra^ng  all  their  partidea 
into  extreme  positions  of  tension,  from  which 
when  released  from  strain  they  may  all  spring 
back  Into  their  natoral  and  nnstrained  posi- 
tions of  equilibrium.  This  fact  was  noted  by 
Prof.  Thurston,  and  soon  after  independenUy 
by  Commander  Beardslee,  U.  S.  N.  It  has  an 
important  bearing  upon  the  resisting  power 
ot  materials,  and  upon  the  character  ot  all 
formulas  in  which  it  may  be  attempted  to 
embody  accurately  the  law  of  resistance  of 
snch  materials  to  distorting  or  breaking  strain. 
The  initial  portion  of  the  diagram,  when 
the  material  is  free  from  internal  strain,  is 
a  straight  line  up  to  tbe  limit  of  elasticity. 
This  line,  with  strained  materials,  becomes  coa- 
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yex  toward  th«  base  line.  The  initul  portion 
of  the  diagrsDi,  therefore,  detenuines  whether 
the  material  tested  has  been  snbjeoted  to  inter- 
nal etrfun,  or  whether  it  ia  bomogeneooB  as 
to  strun.  This  is  eilubit«d  b;  the  direction 
of  this  part  of  the  line,  as  well  as  bf  its  form. 
The  eiiatenae  of  internal  strain  causes  a  loss 
of  Btiffaoss,  which  is  shown  bj  the  deviation 
of  this  part  of  the  line  from  the  vertical  to  a 
degree  which  becomes  observable  b?  compar- 
ing its  inclination  with  that  of  the  line  of 
elastic  resistance.  31.  In  Gg.  4,  the  strain 
diagram  A  is  that  of  zinc.  The  concave  form 
at  the  oommenoement  indicates  its  inelastic 
nature,  its  slight  altitade  shows  its  weakness, 
and,  breaking  at  65°,  it  b  shown  to  lack  dac- 
tility.  Tin,  T,  is  vastly  more  ductile,  but  is  still 
less  teaacions.  B  and  C  are  the  diagrams  given 
by  cast  and  forged  copper,  the  latter  twisting 
S00°,  aad  its  fibres  atretching  to  three  timea 
their  original  length.  Cast  copper  is  compara- 
tively weak  and  brittle.  Wrought  iron  gives 
the  stfEUD  diagram  D.  It  indicates  the  elastici- 
ty of  the  metal,  its  daotihty,  and  its  atreegth. 
The  elastic  limit  is  pMuly  indicated.    The  oon- 


oavity  of  the  initial  portion  of  the  line  indi- 
cates some  internal  strain,  and  the  horizontal 
portion  immediately  above  the  elsstio  limit 
shows  that  the  metal  was  "seamy"  and  not 
perfectly  homogeneous.  The  lieea  «  and  O  are 
"  elasticity  lines."  They  differ  slightly  in  direo- 
Hon  from  the  initial  portion  of  the  diagram, 
confirming  the  previously  indicated  presence  of 
internal  strain.  E  is  the  terminal  portion  of 
the  diagram  of  a  soft  ductile  inin.  F  is  that 
f^ven  by  a  very  strong  and  ductile  and  excep- 
tionally homogeneous  iron,  a  very  smooth  and 
■ymmetrical  curve.  O  is  a  soft  Bessemer  steel. 
H  is  somewhat  harder,  the  one  containing  0'4 
and  the  other  O'G  per  cent,  of  carbon.  I  and  J 
are  tool  steels  contaimng  1  per  cent,  of  carbon. 
E  is  medinm,  L  spring,  and  M  double  shear 
steel.  N  and  P  are  obtained  from  white  and 
gray  cast  iron.  One  is  stiff,  hard,  and  brittle, 
the  other  weaker,  soft,  and  comparatively 
tongh.  O  is  a  mslleableized  cast  iron  made 
from  N;  it  has  lost  no  strength,  and  has 
guned  considerable  duotility.  Strain  diagrams 
may  be  produced  by  plotting  data  obtuned 
by  observation  in  the  nsnal  manner  and  simi- 
larly interpret«d.    82.  An  eramination  of  the 


fraotnre  in  each  cose  as^st«  in  determining  the 
character  of  the  material,  and  in  interpret- 
ing the  strain  diagram.  The  following  fig- 
nres  exhibit  the  characteriatica  of  various 
qualitie*  of  iron  __ 

and  steel.  Fig. 
5  resembles  that 
which  gave  the 
diagram  marked 
D.  The  metal  is 
good  and  tough, 
but  seamy,  and 
not  thoroughly 
worked,  as  is 
shown  by  the 
cracks  extending 
around  the  neck 
and  by  the  irreg- 
ularly distributed 
fiawB  on  its  end. 
Fig.  6  exhibits  the 
appearance  of  the 

sample    F.      The  y^  ^ 

surface     of     the 

neck  was  originally  smoothly  tamed,  politbed, 
and  fitted  to  gauge.  Under  test  it  be- 
came curiously  altered  and  assumed  a 
rough,  striated  appearance.  The  end 
has  the  peculiar  appearance  character- 
istic of  tough  and  dectile  metals,  and 
the  uniformly  bright  appearance  of 
the  fractured  section  shows  that  all 
held  together  up  to  the  instant  of  rap- 
ture, and  that  fraotnre  finally  took 
place  by  shearing.  Fig,  ?  represents 
the  appearance  of  low  steels.  The 
peculiarities  of  the  finest  tool  steels 
are  exhibited  in  fig.  S.  In  thia  the 
fracture  is  ragged  and  splintery,  and 
the  separated  surfaces  have  a  beanti- 
folly  fine,  even  groin,  which  proves  the  excel- 
lence of  the  material.  The  surface,  which 
WW  tamed  and  polisbed  in  brin^g  the  metal 


emains  as  perfect  as  before  the  spetu- 
men  was  broken.  By  an  inspection  of  the  bro- 
ken test  pieces  in  tiiis  manner,  the  grade  of 
the  steel,  and  by  the  practised  eye  the  slightest 
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fassible  variations,  are  readilj  distingoished. 
ig.  S  is  white  cast  iron.  Its  Barfac«,  where 
fractured,  has  the  genera?  appearance  of  broken 
tool  Bteel,  bat  the  color  and  texture  of  the  met- 


al are  digdnctire;  it  has  none  of  the  "Btee1<r 
grain."  Fig.  10  representa  dark  foandeiy  iron. 
It*  color,  its  grannlar  atraotore,  and  ooarse  grain 
are  markedlj  oharaoteristio.  88.  Good  iron 
platea  should,  in  ad- 
dition to  the  above 
teats,  be  sabjectad 
to  the  following : 
When  red-hot,  they 
should  be  owable 
of  being  bent  sharp- 
ly to  a  right  angle 
with  oat  oracking, 
np  to  an  inch  in 
thiokness.  Ordina- 
ry boiler  plate  of 
good  qoality  should 
bend  double.  When 
cold,  they  should 
bend  along  the  grain 
without    cracking,  f,^  jg^ 

as  follows :    1    in. 

thick,  10°;  i  in.  thick,  36°;  J  in.  thick,  86°; 
i  in.  thick,  S0°.  Across  the  grain  they  shoold 
at  least  bend  half  as  far.  They  should  be 
bent  on  a  slab  rounded  on  the  comers  with 
a  radius  of  i  in.  Steel  plates  should  be  GO 
per  cent,  more  dnctile.  84.  Tetting  within 
th«  Limit  of  Elaaticily.  In  det«nnintng  the 
valae  of  materiala  of  construction,  it  is  usa- 
ally  more  necessary  to  determine  tiie  position 
of  the  limit  of  elasticity,  and  the  behavior  of 
the  metal  within  that  limit,  than  to  ascertain 
nltimsl«  strength  or  resilience.  It  should  be 
possible  to  test  every  piece  of  material  which 
goes  into  an  important  strncture,  and  then  to 
use  it  with  confidence  that  it  has  been  proved 
capable  of  carrying  its  load  with  a  sufficient 
and  known  margin  of  safety.  It  is  common 
to  test  bridge  rods  to  a  limit  of  strain  deter- 
mined by  specification,  and  to  compel  their  re- 
jecUon  when  they  ere  fonnd  to  take  a  consid- 


BTRICKLAHD 

erable  pennaiiBnt  set  nnder  that  strain.  Spe- 
cification now  frequently  (and  it  should  inva- 
riably) makes  the  limit  of  elasticity  the  basia 
of  calculation  and  test — See  Fairhaim,  "Cast 
and  Wrought  Iron  "  (London,  I86C) ;  HaawelL 
"  Engineers'  and  Mechanics'  Pocket  Book 
(New  York,  1868);  Trautwine,  "Civil  Engi- 
neers' Pocket  Book"  (Philadelphia,  1878); 
Rankine,  "Useful  Rules  and  Tables"  (Lon- 
don, 1872);  Thurston,  "Strengtbj  Elasticity, 
Ductility,  and  Resilience  of  Uatenals  of  Oon- 
Btruction"  (Philadelphia,  1874);  and  Wood, 
"  Rosiitaooe  of  MaUrials  "  (New  York,  1876). 

SnUtKLUD,  AgMS)  an  English  anthoreis, 
bom  at  Beydon  hall,  Suffolk,  July  19,  1796, 
died  in  London,  July  18,  1874.  She  was  oar«- 
f  ally  educated  under  the  personal  supervision 
of  her  father.  Her  works  are:  "Worcester 
Field,  or  the  Cavalier,"  a  poem  (1812);  "De- 
metrius," a  poetical  romance  (1888) ;  "  The 
Pilgrims  of  Walsingham,"  a  series  of  tales 
{1886_);  "Alda,  the  British  Captive"  (1841); 
with  her  uster  Elizabeth,  "Xives  of  the  Qaeena 
of  England  "  (la  vols.,  I840~'49 ;  abridged  and 
edited  by  Caroline  G.  Parker,  1  vol.  12mb, 
New  York,  1867),  and  "Lives  of  the  Queens 
of  Scotland"  (8  vols.,  1850-'69);  "Queen  Vio- 
torio,  from  her  Birth  to  her  Bridal "  (2  vols., 
1840);  "Historic  Scenes  and  Poetic  Fancies" 
(1860)  ;  "  Old  Friends  and  New  Acquaint- 
ances" (1860);  "Lives  of  the  Bachelor  Sings 
of  England"  (18«1);  "How  will  it  Endt"  a 
novel  (1866);  "Lives  of  the  Seven  Bishops 
committed  to  the  Tower  in  1688  "  (1866) ;  and 
"Lives  of  the  Tudor  Princesses"  (1868),  She 
edited  an  edition  of  the  letters  of  Mary,  qneen 
of  Soots,  and  thns  broogbt  to  public  notice 
many  documents  of  much  historic  value.  In 
1871  she  received  an  annual  pension  of  £100. 
— The  sisters  of  Miss  Strickland,  Ja:!B  Mak- 
OABXT,  Catharine  Pabb  (Mrs.  Trail),  and  Sn- 
BAHNAB  (Mrs.  Hoodie),  besides  assistins  her  in 
her  historical  works,  published  several  booki 
under  their  own  names.  Mrs.  Trail  end  Htb. 
Moo^e  are  reaidenta  of  Canada,  and  their  chief 
works  have'  been  upon  life  in  that  country. 

SnUCKLlMD,  Vnaa  Pdw,  an  American  cler- 
gyman, bom  in  Pittsburgh,  Pa.,  Aug.  17, 1609, 
He  was  educated  at  the  Ohio  nniversity,  Ath- 
ens, 0.,  entered  the  ministry  of  the  Metho- 
dist Episcopal  chnrch  in  1882,  labored  sev- 
eral years  in  Cincinnati,  and  then  became 
agent  of  the  American  Bible  society.  In  1860 
the  Ohio  nniversity  conferred  on  him  the  de- 
gree of  D.  D.  In  1866  he  removed  to  New 
York,  where  he  engaged  in  literary  labor, 
mostly  in  connection  with  the  Methodist  book 
concern.  In  I8S2  he  was  chaplain  of  the  48th 
New  York  regiment,  stationed  at  Port  Royal, 
B.  0.  Since  1866  he  hes  been  pastor  of  the 
Presbyterian  church  in  Bridgehampton,  L.  1. 
His  principal  publications  ere:  "Histoir  of 
the  American  Bible  Society"  (New  York, 
184S  ;  new  cd.,  with  history  continoed,  18C6) ; 
"History  of  Methodist  Missions"  (1860); 
"Genius  and  MisMon  of  Methodism "  (1861); 
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« (Ariatianitj  Demoiutnted "  (ISSS);  "Me- 
moir of  the  It«T.  Junes  B.  Fiolej''  (1863); 
"A  Uannal  of  Bibtk*!  Literatore"  (18fiS); 
"  The  Ligbt  of  the  Temple "  (Cinuncati, 
18M);  "  The  Aatrologer  of  Uhaldeft"  (1866); 
"Pioneers  of  the  West"  (Sew  York,  1866); 
"  life  of  the  Bav.  FranoU  Asbiirj "  (1856) ; 
"life  of  Jaoob  Qraber"  (18SB);  and  "Old 
HmUiuiw"  (Philadelphia,  1800). 

BIUHiau,  ^ka  ■■«■,  to  Ameriovi  naral 
offioer,  born  «t  UddltAown,  N.  Y.,  Not.  r, 
17S8,  died  in  Brooklyn,  Feb.  7,  1676.    He 


•qnadroD  in  the  Algerine  war.  Sabsequently 
he  assisted  in  tho  captnra  of  ilavers  off  the 
coast  of  Africa.  In  command  of  the  Ohio  in 
]Si6  he  took  part  in  tii«  bombardment  of  Vera 
Cmz.  He  was  in  constant  eerrice  on  sea  or 
thtve  dntj  till  1861,  when  be  became  flag  offi- 
cer of  the  AtUotic  blockAding  sqaadron,  and 
in  Aagnst  cooperated  in  the  capture  of  Forts 
Hatteraa  and  Clark  on  the  coast  of  North  Caro- 
lina. He  was  promoted  to  rear  admiral  on  the 
retired  list  in  1S63,  was  commandant  of  the 
Charleston  ntiyj  yard  in  18B4-'e,  and  waa  made 
port  admiral  of  New  York  In  1867. 

~      a  snborder  of  inaeasorial  or  peroh- 


more  or  less  laterally  forward,  having  appa- 
rently all  four  of  the  toee  in  front.  It  inotades 
the  families  of  the  hnmmtng  birds,  iwifta,  and 
gostsnckera.    (See  OnKiraoLOOT.) 

9IM1H^  (kM,  an  American  statesman,  bom 
in  KMthampton,  Uass.,  Jan.  8,  174S,  died 
there,  Nov.  7,  1619.  He  graduated  at  Ear- 
nrd  college  in  1764,  wd  was  admitted  to  the 
bar  in  1TT3.  Daring  the  revolation  he  was  a 
member  of  the  general  court  and  of  the  North- 
ampton committee  of  safety.  He  held  several 
state  offices,  was  a  member  of  the  convention 
(or  framing  a  national  constitution,  was  elected 
one  of  the  first  United  States  senators  from 
Uassachosetts  in  1769,  was  reeleoted  in  179S, 
and  resigned  in  1796.  From  1600  to  1807  he 
was  governor  of  Massaohnsetts,  and  again  from 
1612  to  1816.  As  a  federalist  he  was  opposed 
to  the  war  with  En^and,  and  believed  him- 
self justified  on  oonstitntional  grounds  in  di»- 
reffarding  the  preddent's  requisition  for  troops, 
while  amply  providing  for  the  defence  of  the 
state.    (See  Miuru,  vol.  )ri.,  p.  641.) 

8IS0N6,  JsMB,  an  AmericAn  author,  bom 
in  New  York,  Aog.  14,  1632.  He  graduated 
at  Weeleyan  nniveralty,  Middletown,  Oonn.,  in 
1844,  and  in  1844-'6  was  a  teaoher  in  the  Troy 
conference  academy,  Ponltney,  Tt,  In  1847 
he  settled  at  Ftashinn,  Long  Island,  where  he 
held  several  local  offioes^projected  and  as  pres- 
ident constructed  the  Flashing  railroad,  itid 
ont  a  cemetery  and  two  soburban  villages,  and 
taugbt  Qreek  and  Hebrew  to  private  pupils. 
In  186S,  although  a  layman,  he  received  the  de- 
gree of  3.  T.  D.  from  Wesleyon  universtty.  In 
1S68-'61  he  was  profaesor  of  Biblical  literature 


and  acting  preddent  of  the  Troj  nniverdty: 
and  in  18%  be  became  professor  of  eze^ticu 
theology  in  Drew  theolt^ical  HeminarT,  Madi- 
son, N.  J.  In  1874  he  nude  on  extended  tour 
in  Uie  EosL  He  is  a  member  of  the  Anglo- 
American  commisuon  for  the  revision  of  the 
authorized  Eo^iah  Bible,  and  of  the  Palestine 
exploration  society,  and  president  of  the  ori- 
ental top«%raphiod  ooips.  Bis  chief  literal^ 
work  is  the  "  Oydopndia  of  Biblical,  Theologi- 
cal, and  Ecclesiastioal  literature,"  projected 
by  him  and  Dr.  John  HcClintook  in  1668,  in 
which  he  had  charge  of  the  department  of 
Biblical  literatore,  and  Dr.  McClintock,  to  the 
time  of  his  death  in  1870,  of  theological  and 
eocleaiastical  literature.  Since  that  date  Dr. 
Strong  has  been  supervising  editor  of  the 
whole  work,  assisted  by  Prof.  J.  H.  Worman. 
The  first  volnme  appeared  in  1867,  and  the 
sixth  in  1876;  and  it  is  to  be  completed  in  ten 
volumes.  I>r,  Strong  has  also  published  "Har- 
mony and  Exposition  of  the  Gospels"  (New 
York,  1862);  "Greek  Harmony  of  the  Gos- 
pels "  (1864) ;  brief  manuals  of  Greek  and  He- 
brew grammar;  and  articles  on  Biblical  topic* 
and  on  ministerial  education,  the  latter  ehdt- 
ing  mnob  oontroversy;  and  he  prepared  the 

Kon  Daniel  for  the  English  translation  of 
je's  "Oommentary"  (New  York,  18T6). 
BnM'nUH,  one  of  the  three  metals  of  the 
alkaline  earths,  barium  and  calcium  being  the 
other  two.  It  was  first  obtained  from  the  na- 
tive carbonate  of  strontium  hj  Sir  Humphry 
Davy  in  1808,  in  a  manner  similar  to  that  for 
barium.  The  pure  metal  may  be  more  readily 
obtained  from  the  fnsed  chloride  by  electro- 
lyris  according  to  the  method  of  Mstthieaaen. 
A  small  porcelain  omcible,  having  a  porous 
cell  in  the  middle,  is  filled  with  anhydrou 
chloride  of  strontium  mixed  y/ith  s  little  sal 
an|moniac.  The  negative  electrode,  condsting 
of  a  thin  iron  wire  wound  round  a  thicker 
one,  and  all  but  about  -fi.  of  an  inch  covered 
with  a  piece  of  tobacco-pipe  stem,  is  placed  in 
the  porous  oell.  The  positive  electroae,  in  the 
form  of  an  iron  cylinder,  ia  placed  in  the  cru- 
cible round  the  porons  oell.  The  beat  is  so 
regulated  that  a  crust  shall  form  in  the  cell, 
under  which  the  metal  collects  daring  the  pas- 
sage of  the  galvanic  cnrrent.  The  pure  metal 
has  a  pale  yellow  color  and  a  specific  gravity 
of  2-64.  Its  symbol  is  Sr;  its  atomio  weight, 
87'6.  When  heated  in  the  air  it  bams  with 
a  crimson  flame,  emitting  sparks,  and  deoom- 

f'Oses  water  with  evolution  of  hydn^en  gaa. 
t  is  aboat  as  bard  as  gold,  very  ductile,  and 
may  be  hammered  into  very  thin  plates.  With 
oxygen  it  forms  two  anhydrous  oxides :  stron- 
tium monoxide,  SrO,  and  strontium  dioxide, 
SrOi,  each  of  which  unites  with  water  to  form 
a  hydrate.  The  oxide,  called  strontia,  has  the 
same  relation  to  the  metal  that  lime  has  to 
calcium;  and,  like  lim&  one  of  its  most  im- 
portant componnds  Is  toe  carbonate,  or  stron- 
tionite,  whicn  was  disoovered  in  1787  at  Stron- 
tion    in   Argyleshire,   Scotland,  whence    the 
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name.  The  mineral  wet  then  regarded  u  a 
oarbonate  of  barinm,  bat  Crawfard'a  iuppoai- 
tion  that  it  oontained  a  peoolior  earth  was  con- 
firmed bj  Hope  in  1792,  oiid  b;  Elaproth  in 
1798.— Prtncipoi  SalU.  The  chloride  (BrOi,), 
Uie  iodide  (Srii),  and  the  bromide  (SrBri)  are 
all  easily  eoioble  in  water  and  deoomposable 
hj  heat.  Tlie  nitrate  (Sr2N0i)  is  eitanUTel; 
need  in  producing  the  crimson  lights  oi  fire- 
worka.  A  mixture  of  40  parts  of  atrontiiini 
nitrate  with  from  G  to  10  parts  of  potassio 
chlorate,  13  of  salpbar,  and  4  of  antiinonions 
salphide,  deflagrates  with  a  magnifioent  crim- 
son color.  Its  preparation  is  dangerons,  in 
oonsequence  of  its  liabilitj  to  ignite  spontane- 
ODsl;.  Nitrate  of  strontia  ma/  be  prepared 
by  treating  the  native  carbonate  with  dilate 
nitric  acid,  bnt  it  ia  more  nana]  to  employ 
the  native  snlphate.  which  is  rednoed  to  a  sal- 
phide  by  heating  it  with  charcoal,  and  then 
sabjected  to  the  action  of  dilute  nitric  acid. 
It  cr/Btallizea  from  hot,  oonoentrated  solu- 
tions in  anbydroaa  ootehedrons,  which  are  in- 
aolable  in  iJoohol,  bnt  solnble  in  half  their 
weight  of  boiling  water  and  in  five  parts  of 
cola  water.  From  the  cold  solntion  it  may  be 
obtained  in  monoclinio  crystals,  having  fonr 
moleonles  of  water.  Sulphate  of  strontium 
(SrSOi)  is  found  naUve  as  the  mineral  celea- 
tine,  HO  named  from  its  oooasional  delicate 
blue  color,  although  it  ODOnra  white,  gray,  yel- 
tow,  and  red.  It  may  also  be  prepared  by  the 
action  of  enlphnricacid  on  strontianite,  or  of  a 
soluble  strontia  salt,  as  the  nitrate,  on  another 
metallic  aulphate.  Its  crystals  are  modifica- 
tions of  the  right  rhombic  prism,  being  iso- 
morphons  with  the  sulphates  of  barium  and 
oalcium.  The  mineral  ia  nsnally  associated 
with  limestone,  or  sandstone  of  the  Siloriaa, 
Devonian,  and  other  formations.  It  is  alao 
found  in  beds  of  gypsum,  rook  salt,  and  clay, 
and  sometimes  in  trap  rooks,  and  witii  volcanic 
sulphur.  Splendid  crystals  are  found  at  Gir- 
genti,  Sicily,  associated  with  inlphur  and  gyp- 
sum. It  is  found  at  Bex  in  Switzerland,  at 
Dornbnrg  in  Saie-Weimar,  in  Tyrol,  in  rook 
salt  at  Isohl  in  Austria,  and  in  trap  rocks  near 
Tantallan  in  East  Lothian,  Scotland.  Beaud- 
fnl  bluish  oryatals  ooour  in  Trenton  limeatone 
about  Lake  Huron,  particularly  on  Strontian 
island,  and  at  Eiugaton,  Canada,  fine  speci- 
mens have  been  found  at  Schoharie  and  at 
Lookport,  N,  Y.  A  bine,  fibrons  caiestine  is 
found  near  Frankstown,  Huntingdon  co.,  Fa. ; 
on  Drnmmond  island,  I^ke  Erie,  it  occurs 
mixed  with  barinm. 

ffnOSSMilB,  Jm^  """B*!  ^  Oroato-SIavD- 
niaa  prelate,  bom  in  Esz^k,  Feb.  4,  1815.  lie 
waa  educated  at  Pesth,  Vienna,  and  Padna, 
and  became  bishop  of  the  united  sees  of  Bos- 
nia and  Sirmia,  May  20,  ]SSO.  At  the  Vatican 
council  he  streunonsly  rofuntained  the  inop- 
portuneness  of  defining  the  doctrine  of  pon- 
tifical infallibility.  He  waa  repreaented  aa 
having  delivered  a  violent  oppoaition  speech  in 
one  of  the  sessions,  the  text  of  which  vu  re* 
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produced  by  several  journals;  but  in  1S7S  he 
addreesed  a  letter  to  the  ^ranpoi*  denying  the 
authenticity  of  this  speech,  and  affirming  that 
he  "never  said  one  word  daring  the  entire 
council  which  could  in  any  way  diminish  the 
authority  of  the  holy  see,  or  tend  to  promote 
discord  in  the  church."  He  is  known  aa  a 
xealons  champion  of  Slavic  antonomy,  and  a 
munificent  promoter  of  Slavic  culture.  In 
1676  he  published  a  pastoral  letter  on  the 
occasion  of  his  2Sth  anniversary  aa  blahop, 
declining  a  pnblio  manifestation  in  bis  honor, 
"  while  the  fellow  oonntrymen  of  the  Oro^s 
across  the  frontier  ere  shedding  their  blood 
for  liberty,  and  Ohriatian  charity  makes  it  a 
duty  to  aid  the  widows  and  orphans  of  the 

SnvraB,  DkM  amtx,  an  American  artist, 
bom  in  MartinBbn%  Vs.,  SepL  2S,  181S.  H« 
studied  drawing  and  painting,  in  1846  went  to 
New  York,  learned  to  draw  on  wood  and  U- 
luBtrat«d  some  books,  and  in  1949  returned  to 
Virginia.  From  18S8  till  1661  he  published, 
under  the  pseud onyme  of  Porte  Crayon,  a 
aeries  of  illuatrated  papers,  mostly  relating  to 
Virginia  and  the  sooth,  some  of  which  were 
collected  in  his  "Virginia  lUustrated"  (New 
York  and  London,  1867).  On  the  outbreak  of 
the  dvil  war  be  volnnteered  in  the  Onited 
States  aervioe,  was  a  colonel  of  cavalry,  and 
at  the  close  retired  as  a  brevet  brigadier  gen- 
eral Since  1860  he  has  resided  at  Berkeley 
Springs,  W.  Va.,  and  continues  his  illustrated 
papers  on  southern  subjects. 

WnomBMJOy  BedKl  Omrj,  known  as  doctor, 
a  Gennan  adventurer,  bom  of  Jewish  parenta 
at  Nddenbnrg,  East  Prusda,  Nov.  30,  1S8S. 
His  ori^al  name  waa  Bani(di  Hirscb  Straus- 
berg.  In  1886  he  entered  the  oommlssion 
house  of  hia  nuclei  in  London,  became  a 
Ohristian,  and  married  an  English  woman. 
He  finally  engaged  in  the  insurance  business, 
incurred  losses  in  1847,  taught  languages  at 
New  Orleana  in  1848,  returned  in  1849  to 
London  with  money  made  by  trading  in  dam- 
aged goods,  and  was  interested  in  publishing 
"The  Ohesa  Player,"  "Lawaon's  Merchant'a 
Magsrine,"  and  "Sbarpe'e  London  Magarine." 
In  1866  he  settled  in  Berlin  aa  agent  for  aa 
insurance  company,  and  in  1801  obtained  for 
English  capitalists  the  concession  of  an  East 
Prussian  railway.  After  building  other  rail- 
ways for  different  companies,  he  built  many 
on  his  own  acconuL  chiefly  in  northern  Ger- 
many, Hnngary,  and  Roumaoia,  and  became 
the  owner  of  vast  estahliahmente  for  prodo- 
cing  all  the  materials  required  for  them,  ai 
well  as  of  beet-sugar,  porcelain,  and  other  fao- 
tories,  mines,  the  Berlin  cattle  yard,  the  An- 
twerp Boath  citadel  grounds,  and  the  great 
Zbirow  domain  in  Bohemia.  At  one  time  he 
employed  more  than  100,000  persona,  and  was 
engaged  in  speculations  involving  several  hun- 
dred milliona  of  dollars.  He  edipsed  princes 
in  bis  luxurious  living  and  ostentatious  char- 
ities, and  was  popularly  known  in  Berlin  u 
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J>«f  WvnderdoeUfr.  He  lost  heavilr  daring 
the  war  ot  18?0-'T1,  became  ineztrioabl;  iu- 
Tolved  in  1872  after  a  rniooDi  settlement  with 
the  Roumantan  government  on  sooonnt  of  on- 
fulfilled  railwBj  eontracrts,  fuled  in  1ST6,  and 
In  November  was  imprisoned  at  Moscow  for 
alleged  frandnlent  transaotions  with  a  bank. 

mXBBBSa,  Jthui  DMritk,  coant,  a  Danish 
statesman,  bom  in  Halle,  Aug.  6,  1T87,  eie- 
ODt«d  at  Copenhagen,  April  2S,  1772.  He  be- 
came in  17S8  the  phjnoian  and  favorite  of 
King  Ohrietian  YIL,  and  eubseqnentiy  of  his 
queen,  Carolina  Matilda.  The  king  gave  him' 
adf  up  to  rioions  indulgence,  while  the  qneen 
dowag«r  led  by  Oonnt  Bemstorff,  and  the 
partj  of  the  qneen  led  bj  Stmensee,  itrove  for 
power.  The  latter  triumphed,  and  Stmensee 
was  appointed  prime  miniHter.  After  initi- 
tnting  important  reforms,  he  became  obnox- 
ious on  acooimt  of  his  arbitrary  meBsnres  and 
bis  alleged  illicit  relations  with  tike  qneen,  and 
his  enemies  finally  procured  bis  min.  (See 
Cbbistian  VII.,  and  Cakolina  MiriLnA.) 

imuriT,  Jlseepfe,  an  English  antiqnarj,  bom 
In  Springfield,  Esaei,  Oct  37,  1742,  died  In 
London,  Oct.  IS,  1802.  He  studied  painting 
and  engraving,  aFterward  engaged  in  antiqoa- 
rian  reeearcbes  in  the  British  mnsenni,  and 
I>nbIiBhed  "  The  Hegal  and  Eccledastical  An- 
tiquities of  England,  oontsining  the  most  au- 
tiientio  Representations  of  the  English  Hon- 
archs  from  Edward  the  Confessor  to  Hem? 
Till."  (4to,  I77B ;  new  ed.  by  J.  E,  PlanobA, 
1S43);  "Horda-Angel-Oynnsn,  or  a  Complete 
View  of  the  Manners,  Customs,  Arms,  Habits, 
Ac,  of  the  Inhabitanta  of  England  from  the 
arrival  of  the  Saxons  till  the  Reign  of  Henry 
Vin."  (8  vols.  4to,  1774-'6) ;  "  The  Chronicle 
Of  England"  (2  vols.  4to,  I777-'8),  intended 
to  comprise  6  vols.,  bnt  terminated  with  tbe 
Norman  conquest;  "Biographies]  Dictionary 
of  EngraverB"  (2  vols.  4to,  1786-'6);  "Com- 
plete View  of  the  Dress  and  Habits  of  the 
People  of  England,  from  the  Establishment 
of  uie  Saxons  in  Briton  to  tbe  present  Time" 
(2  vols.,  17Ba~'9i  new  ed.,  1875);  and  "Tbe 
Sports  and  PaHtimes  of  the  People  of  Eng- 
land" (4to,  1801),  well  known  by  Hone's  edi- 
tion (8vo,  1880 ;  latest  ed.,  illustrated,  1876). 
He  left  a  fragment  of  a  romance  entitled 
"  Queen  Hoo  HaU,"  edited  by  Sir  Walter  Scott 
(1808),  and  other  writings  published  postbu- 
mously.  Strutt  engraved  a  series  of  plates 
illustrating  the  "  Pilgrim's  Progress." 

ffRVYE.  I.  FiMiiA  Oeaig  VHicte  tsb,  a 
Russian  astronomer,  bom  in  Altona,  April  16, 
1793,  died  in  St.  Petersburg,  Not.  28,  1864. 
He  was  educated  at  Dorpat,  and  in  November, 
1818,  was  appointed  extraordinary  professor  of 
tnatbematics  and  astronomy  there,  two  years 
later  becoming  ordinary  professor.  His  duty 
in  that  office  was  not  only  to  attend  to  the 
observatory,  but  also  to  lecture  on  astronomy 
and  mathematics;  but  in  1822  the  two  offices 
were  separated,  and  Stmve  was  henceforth 
tree  to  work  exclusively  as  an  astronomer.    In 
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1689  he  was  made  director  of  the  observatory 
of  Pulkova,  which  bad  been  bnUt  under  big 
direction,  and  not  long  after  he  was  made 
councillor  of  state.  He  confined  his  labors  as 
an  astronomer  principally  to  the  observation 
of  fixed  and  double  stars,  and  made  large  addi- 
tions to  the  knowledge  of  these  bodies.  He 
also  conducted  the  triangulation  of  Livonia, 
and  measured  the  degrees  of  latitude  in  the 
Baltic  provinces,  and  an  arc  of  tbe  meridian 
between  Norway  and  southern  Russia.  In 
18C7  Stmve  visited  England  to  organize  and 
arrange  the  measurement  of  an  arc  of  parallel 
through  tba  entire  breadth  of  Europe,  from 
Orsk  at  the  foot  of  tbe  Ural  mountains  to  Va- 
lentia  at  the  western  extremity  of  Ireland. 
This  work  he  fairly  initiated,  but  in  1SG8  be 
waa  attacked  by  a  malady  which  prevented 
him  from  cooperating  further  in  it  save  by  od- 
rice  and  calculation ;  and  in  December,  IE61, 
he  was  compelled  to  resign  hia  active  duties 
as  director  ot  tbe  observatory.  His  most  Im- 
portant works  are;  Ohtenationa  Porpatentu 
(8  vols.,  Dorpat,  1817-89);  Catalogut  Ifbtut 
SUHarum  Duplieiom  (1827) ;  Sullamm  Du- 
plieium  Mmirurm  MtarotRttriea  (St.  Peters- 
burg, 1827) ;  Dtteription  de  Vobtertatoirt  at- 
tronomiqve  eentral  de  Rvttia  (1846,  with  86 
plates) ;  £tvde»  d'aitronomU  tUllaire  tur  la 
voU  lactit  et  ladUtanetdetitoiUtfixailM'^); 
and  Stellanan  Fiaarum  imvrimu  Jhiplieivm 
»t  Multiplieiwa  PoHtiana  Media  pro  Epoeha 
1880,  Ac.  (fol.,  1862).— See  a  memoir  by  Prof. 
Cleveland  Abbe,  in  the  appendix  to  the  report 
for  1869  of  the  secretary  of  the  Smithsonian 
institution.  D.  Otia  WDketa,  son  of  tbe  prece- 
ding, bora  at  Dorpat,  May  7, 1819.  He  became 
bis  father's  assistant  at  Pulkova  in  1689,  and 
succeeded  him  as  director  in  18S8.  From  1817 
to  186B,  as  consulting  astronomer,  he  had  the 
oversight  of  all  investigations  condnoted  by  tbe 
Ruasian  army  and  navy.  His  labors  relate 
chiefiy  to  nebuUe,  double  stars,  faint  sateUites, 
and  comets,  and  indnde  a  new  determination 
of  the  constant  of  precession,  tbe  discovery  of 
about  COO  new  double  stars,  most  of  them 
barely  separable,  the  determination  of  the  mass 
of  Neptune,  investigation b  in  regard  to  Saturn 
and  his  rings  and  to  the  parallax  of  variona 
fixed  stars,  and  observations  of  the  nebula  of 
Orion.  He  first  showed  that  the  red  promi- 
nences visible  in  a  total  solar  eclipse  belong  to 
the  snn's  surface.  Berides  numerous  paper*  in 
the  MimoiTe*  of  the  academy  of  St.  Petersburg, 
be  has  published  Ueberiieht  der  Th&tigktit  Hr 
Niholai-ffaiipUUmwarU  wShrend  der  eriten 
25  Jahre  ihrtt  B-MUhent  (St  Petersburg,  1886). 
KntDTE.  I.  fiearg  A4h,  a  German  juriat, 
bora  in  Magdeburg,  Sept  26,  1619,  died  in 
Jena,  Dec.  15,  1692.  He  studied  law  at  Jena 
and  Helmstedt,  and  in  1646  was  appointed 
professor  of  law  at  Jena,  and  in  1648  assessor 
to  the  bigb  court  of  the  circle  of  Saxony.  In 
1S6T  he  was  appointed  privy  councillor  to  tbe 
duke  of  Weimar,  and  was  selected  as  bis  ad- 
vocate in  the  oaae  of  tbe  sucoessiou  to  the 
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dnohj  of  8ax»-Alt«nbai^.  In  1S74  he  re- 
tomed  to  Jeoft  u  profesaor  of  oimoQ  law  and 
ordinariu*  at  the  Judicial  oolleM,  and  in  1680 
was  appointed  president  of  uie  reffeno?  of 
Weimar,  the  duke  being  a  ininor.  Ha  piih~ 
lished  IS  elaborate  treatiiea  on  lav,  of  woioh 
the  most  important  ore :  Syntofftna  Jurii  Feu- 
dalit  (Jena,  1658) ;  Syntagmata  Juritpruden- 
tia  Gittilit  (IflSS)  ;  and  Jmi*prudmtia  Bo- 
mano-Qfrmaniea  IbretuU  (1870).  IL  Bark- 
hard  {Mttdr,  a  German  Jurist,  son  of  the  pre- 
ceding, born  in  Weimar,  May  80, 1671,  died  in 
Jena,  Ua;  24,  1738.  He  studied  at  Jena  and 
Tarions  other  German  and  Datch  unirereities, 
and  in  169B  engaged  at  Jena  nitb  big  brother 
in  the  puranit  of  the  philosopher's  stone,  in 
which  they  soon  beggared  themselves.  In 
1704  he  became  professor  of  history,  and  in 
1713  extraordinary  profeeaor  of  law.  The 
most  important  of  his  ntimeroos  works  is  bis 
CorptaJuHi  Oentiunt  (Jena,  1748). 

nSTCONU.  or  Strfdita,  a'  poisonooH  vege- 
table alkaloid,  discovered  in  I81S  by  Pelletjer 
and  Caventon  in  the  seed  of  the  ttryehnin 
mulHfiora  or  St.  Ignatins'  bean,  and  the  *tryeh- 
noi  ma-vomiea,  (Bee  Nux  Vowoi.^  It  is 
aaaooiated  with  bmcia,  an  alkaloid  havmg  sim- 
ilar poisonons  properties,  bat  of  mnob  less 
strength.  (See  Bbuou.)  Strychnia  is  also 
■aid  to  be  oontained  in  larger  proportions  in 
the  weds  of  the  ttryehno*  tieuti,  a  native  of 
Java,  from  which  the  poison  called  npas  tient^ 
is  extracted.  In  preparing  etT7ohnia,  the  seeds 
of  the  plant  may  be  first  softened  by  steam 
and  sliced,  dried,  and  gronnd,  or  they  may  be 
rednced  to  a  pnlp  by  beating.  The  following 
Is  Merck's  process  for  ertraoting  the  alkaloid : 
The  seeds  are  boiled  for  24  or  86  bonrs  in  a 
closed  boiler  with  water  enough  to  cover 
them,  acidulated  with  one  eighth  of  its  weight 
of  snlpburio  add.  They  are  then  beaten  into 
a  paste,  and  the  liqnor  u  expressed.  Excess 
of  oaustio  lima  is  added,  whioh  throws  down 
the  alkaloids.  The  precipitate  is  then  boiled 
in  alcohol  of  specific  gravity  0'650,  and  filtered 
hot.  Strychnia  and  brucia  are  deponted  to- 
gether in  a  colored  and  impnre  state,  and  may 
be  separated  by  cold  alcohol,  which  dissolves 
the  brncia.  The  remaining  strychnia  is  then 
boiled  in  alcohol  with  a  little  animal  cbarooaj, 
and  the  solntion  filtered  boiling  hot.  On  cool- 
ing, the  strychnia  crystallizes  in  small  brilliant, 
colorless,  octahedral  crystals,  soluble  in  about 
7,000  parts  of  cold  and  3,500  parts  of  boiling 
water. — Strychnia  is  inodorous,  bat  has  an 
exceedingly  bitter  taste,  which  is  perceptible 
when  the  dmg  is  dissolved  in  1,000,000  parts 
of  water.  It  is  one  of  the  most  active  aod 
powerful  poisons.  The  symptoms  it  produces 
are  difficulty  of  breathing  and  a  sense  of  snf- 
location,  twitching  of  the  limbs  and  tetanic 
oonTolsions,  the  tiody  becoming  arched  in  the 
back,  often  resting  on  the  head  and  heels,  a 
condition  known  as  oputhotonoi.  The  fea- 
tures are  convnlsed,  attended  by  spasm  of  the 
jaws  and  choking.    The  attack  ooours  in  par- 


oxysms, between  whioh  the  intellect  is  often 
clear  at  first,  bnt  becomes  clouded  after  a  sno- 
oession  of  paroxysms.  The  medical  properties 
of  stryohuia  are  like  those  of  nux  vomica, 
which  was  employed  by  the  Arabian  pbysi- 
oiaus.  In  small  doses  it  acts  as  a  tonic,  and 
it  is  ofteo  ^ven  as  an  adjunct  to  laxative  pills, 

Sarticularij  to  dinner  piUs,  in  debilitated  ood- 
itions  of  the  muscular  ooat  of  the  intestines. 
When  given  in  larger  doses  its  action  is  direct- 
ed to  the  motor  nerves,  probably  through  the 
medium  of  the  spinal  marrow.  It  produces 
trembling  in  the  Umbs,  and  a  tendency  to  in- 
Tolontary  mnaonlar  contraction,  as  in  tetanna, 
and  frequent  starts  and  spasms  occur  as  from 
electric  shocks,  which  are  increased  in  inten- 
■ity  by  a  perseverance  in  the  medicine..  It 
sometimes  produoes  pain  in  the  head,  vertigo, 
contracted  pupils,  and  dimness  of  vision.  'Hke 
pulse  is  not  partioularly  affected,  though  aome- 
times  slightly  accelerated.  It  has  Iteen  em- 
ployed on  the  continent  of  Europe  as  an  an- 
tidote to  the  plague,  in  intermittent  fevers, 
and  as  a  remedy  in  mania,  hysterig,  rhenma- 
idsm,  and  hydrophobia.  It  is  add  to  have 
cured  spasmodic  asthma.  Its  pecnliar  influ- 
ence upon  the  nerves  of  motion,  to  wliiob 
attention  was  first  called  by  Hageudie,  cansed 
M,  Fonquier,  a  French  physician,  to  use  U  in 
paralytic  affectiona,  ana  it  is  now  coniddered 
a  standard  remedy  in  palsy.  It  is  a  singular 
fact  that  its  action  is  directed  first  to  the  miia- 
cles  of  the  paralytic  part  Its  action  varies 
in  degree  ivlth  different  animals,  being  partic- 
ularly marked  upon  the  canine  raee.  Felle- 
tier  and  Oaventon  killed  a  dog  in  half  a  min- 
ute with  one  sixth  of  a  grsJn.  One  grain 
might  prove  fatal  in  the  human  subject ;  in- 
deed^alt  a  grain  proved  fatal  in  the  caae  of 
Dr.  Warner.  One  twelfUi  of  a  grain  evarj 
tour  hours,  repeated  several  times,  will  canae 
decidedly  unpleasant  symptoms ;  bnt  a  great 
difference  in  its  effects  is  observed  in  djffeT' 
ent  individuals,  some  being  affected  by  the 
administration  of  one  thirtieth  of  a  grain  two 
or  three  times  repeated,  while  others  have 
been  said  to  take  more  than  a  grun  at  a  timet 
and  as  mnch  as  three  grune  in  the  course  of 
!4  hours. — Uany  antidotea  have  been  proposed. 
According  to  M.  Duclos,  its  poisonons  effeota 
subside  under  the  application  of  negative  elec- 
tricity, while  they  are  aggravated  by  positive. 
Kermes  mineral  has  been  recommended  by 
M.  Thorei,  being  thought  by  him  to  form  an 
insoluble  eulphuret,  and  he  recommends  the 
administration  at  the  same  time  of  an  emetio. 
Tannic  acid,  chlorine,  and  tinctures  of  iodine 
and  bromine  are  regarded  as  the  best  antidotes 
by  Prof,  Bellini.  The  indications  are  to  evac- 
uate the  stomach  as  quickly  as  possible,  and 
for  this  the  stomach  pump  is  the  most  effi- 
cient means.  In  its  absence  sulphate  of  zino 
or  powdered  mustard  may  l>e  used.  To  re- 
lieve the  spasms  various  narcotics  have  been 
used,  as  ooninm,  opium,  and  eannaiii  InAiea, 
and  the  reports  of  their  effect  ore  in  aome 
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OMM  deotdedt^  favorable.  Chloroform  Ib  said 
to  liftve  been  used  with  good  effeoU. 
SmWHI.  See  Uaobdobu. 
BIBTPE,  Mtkt,  an  English  olergTman,  bom 
tn  London,  Nov.  13,  164S,  died  Deo.  18,  17BT. 
He  was  edncated  at  St.  Paul's  sobool  and  at 
Cambridge,  and  from  1669  till  About  1783  he 
waa  minister  of  Low  Lejton  in  Eaaez.  His 
vorki  inclade  "  Memorials  of  the '  moat  ra- 
nowned  Father  in  Gh>d,  Thomas  Gronmer, 
sometime  Lord  Archbishop  of  Canterbury" 
(toL,  1604);  "The  Life  of  the  Learned  Sir 
Thomas  Smith"  (Sto,  169B) ;  "  Historical  Col- 
Iecti<mB  relating  to  the  Life  and  Acts  of  Bishop 
Ajlmer  "  (8vo,  1701) ;  "  Annals  of  the  Refor- 
mation" (4 Tola,  fol,,  170»-'81)i  and  "Eoole- 
siastioal  Memoirs"  (8  vols,  fol.,  1721).  He 
pnblisbed  an  edition  of  Stow's  "  SnrveT'  of 
London"  (2  vols,  fol.,  1720),  vith  important 
additions  of  his  own.  His  works  have  been 
reprinted  at  Oxford  (89  vols.  Svo,  1B22-'S). 

BlVin,  or  ttewut  the  name  of  a  rojal  tarn- 
il7  of  S(M>tland  and  England.  According  to 
tradition,  Fleanchns,  son  of  Banqno,  on  the 
mnrder  of  his  father  b;  Macbeth,  iled  into 
Wales  in  lOGG,  where  he  married  a  danghter 
of  a  ohief  named  GhnfSthar  Llewellyn;  the  son 
of  FleonobuB,  Walter  I.  (died  1118),  retnrned 
to  Scotland,  and  became  steward  of  the  hoose- 
hold  of  Malcolm  111.,  which  office  was  made 
hereditary  in  his  famOy,  and  from  which  the 
enmome  Stewart  was  derived.  Walter  was 
encceeded  by  his  son  Alan,  he  by  another 
Walter,  and  the  latter  by  Alexander,  who  in 
IIOS  was  sl^n  in  a  battle  with  the  Danes, 
and  left  hia  office  to  his  ion  Walter  III.,  who 
oonspired  agunst  King  Alexander  11.,  and 
was  snbseqnently  poisoned  by  bis  wife  Alda 
of  Dembe.  Walter's  sen  and  snooessor  Alex- 
ander was  resent  daring  the  minority  of  Alex- 
ander III.  His  son  James  was  regent  after 
the  death  of  tliat  king,  and  died  in  1809. 
Walter  IV.,  who  sacceeded  his  father,  married 
Marjory,  daughter  of  Robert  Bmce,  in  1816, 
upon  whom,  in  fulare  of  the  birth  of  an  heir 
male  to  her  father,  the  crown  was  settled  by 
act  of  parliament  at  Ayr,  April  2S,  1SI5. 
Marjory  died  in  giving  birth  to  Robert,  after- 
ward Robert  II.  of  Scotland ;  hot  David  11., 
son  of  Robert  Bruce  by  a  second  marriage, 
CMn«  to  the  throne  In  1S81  as  a  minor.  A 
■nooession  of  regencies  followed,  tn  which  Rob- 
ert the  Stewart  and  the  earl  of  Mnrray  were 
distinguished,  the  former  at  intervals  till  1857, 
when  David,  captured  by  the  English  in  1846, 
was  released  and  resumed  bis  throne.  On  the 
death  of  David,  Robert  was  unonimonsly  de- 
dared  king  with  tbo  title  of  Robert  II.  (Febm- 
uy,  1S71).  His  licentiousness,  and  the  qaes- 
tioned  legitimacy  of  bie  first  wife's  children, 
with  chronic  war  against  England,  rendered 
his  reign  and  that  of  his  son  Robert  IIL  harass- 
ing and  nnfortnnate  for  the  people,  Robert 
n,  died  in  1890,  and  Robert  IIL  in  1406.  The 
aooceeding  monarchs  of  the  line  (all  of  whom 
are  tr«ated  in  separate  articles)  were  James  I., 


assassinated  to  1487 ;  James  IL,  who  waa  ao- 

ddentally  killed  in  1460 ;  James  III.,  mnrdered 
in  1488 ;  James  IV.,  slun  in  the  battle  of  Flod- 
den  in  lOlS  ;  James  V.,  son  of  the  preoedlng 
and  of  Margaret  Tudor,  sister  of  Henry  VllL 
of  England,  who  died  in  1G42 ;  Mary,  executed 
tn  England  in  1687;  her  son  James  VI.,  who 
sucoeeded  Queen  Elizabeth  as  James  I,  of  Eng- 
land, and  died  in  1Q3S;  Oharlee  I.,  executed  in 
1649;  Charles  H.,  who  died  in  1686;  James 
II.,  who  died  in  1701,  and  was  the  last  reign- 
ing male  member  of  the  family,  though  nis 
daughter  Mary,  wife  of  William  of  Orange, 
came  to  the  throne  after  big  eipnlnon  in  1688 
as  queen  regnant  with  her  hnsband,  and  his 
second  daughter  Anne  encceeded  her  in  1702, 
reigning  till  her  death  in  1714.  The  only  son 
of  James  II.,  James  Francis  Edward  Stuart, 
waa  a  pretender  to  the  throne  of  England, 
and  died  in  Rome  in  1760.  His  son  Onarles 
Edward  Stuart  (bom  in  1790,  died  in  1788) 
was  a  second  pretender.  Henry  Stnort,  Cardi- 
nal York,  brother  of  Charles  Edward,  was  the 
lost  of  the  male  line  of  the  family,  and  with 
bis  death  in  1807  it  became  extinct.  Its  chief 
branches  in  the  female  line  ore  the  houses 
of  Savoy  and  Orleans,  both  descended  from 
Henrietta  Anna,  daughter  of  Charles  I.  The 
late  duke  of  Modena,  who  was  that  king's 
lineal  representative,  and  thus,  but  for  tbe 
act  of  settlement,  heir  to  tiie  orown  of  Eng- 
land, died  childless  in  November,  1876.  (See 
CHABI.BB  EnwAxn,  Jambs  Fkanois  £dwabd,  and 
Btfabt,  Hknbt  Bkkbdiot  MAniA  Clbhbmt.) 

BIUIST,  IraMa  or  AiMta,  often  called  the 
lady  Arabella,  the  only  child  of  Charles  Stn- 
art,  earl  of  Lennox,  brother  of  Damley  and 
uncle  of  James  I.,  bom  about  1E7G,  died  in 
the  tower  of  London,  Sept.  27,  161G.  She 
was  related  to  Qneen  Elizabeth  in  the  same 
degree  as  her  cousin  James,  the  snooessor  to 
the  throne ;  and  this  relationship  made  her  the 
subject  of  constant  intrigues.  An  earl;  plan. 
to  marry  her  to  her  relative  Lord  Esme  Stnsrt 
was  defeated  by  Elizabeth's  opposition ;  sever- 
al riroilar  schemes  failed  from  various  causes; 
and  she  was  still  unmarried  when  in  160S  Sir 
Wslter  Raleigh  was  accused  of  a  plot  to  raise 
her  to  the  throne.  This  design  probably  never 
existed,  but  the  accusation  Drought  bar  into 
public  notice,  and  mode  her  situation  still  more 
dangerous ;  and  further  boatility  was  aroused 
against  her  by  the  discovery  in  1610  that  ahe 
had  been  secretly  married  to  William  Seymour, 
grandson  of  the  earl  of  "Hertford.  Seymour 
was  at  once  committed  to  the  tower,  and  the 
lady  Arabella  placed  in  the  custody  first  of  Sir 
Thomas  Parry  at  Lambeth  and  afterward  o( 
the  bishop  of  Dnrham.  While  on  the  journey 
to  Dnrham  she  escaped  by  feigning  illness 
(June,  1611),  and  made  her  way  to  a  French 
vessel  wutmg  for  ber  and  her  husband,  the 
latter  having  also  escaped  from  the  tower.  He 
did  not  get  to  the  ship,  which  sailed  withont 
him ;  but  it  was  captured  before  reaching  the 
French  coast,  while  the  small  vessel  in  which 
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he  took  poiBOge  later  made  the  pussge  aaielj. 
Lady  Arabella  was  thrown  into  the  tower, 
wbere  eho  became  ill  from  neslect  aad  ill  treat- 
ment, and  finally  iiuane  a  stiort  time  before 
her  death. 

STDUT,  Gilbert,  a  Scottish  author,  born  in 
Edinhnrgh  in  1743  or  1746,  died  in  Mnsiel- 
bargh,  Aug.  13,  1TS6.  He  was  educated  at 
the  nniversi^  of  Edmbnrgh^  and  in  1TB7  pnb- 
lished  a  "Historical  DisijmaitioD  oonoernlug 
the  Antiquity  of  the  Bntish  OoiutitnUon," 
whioh  procured  him  the  degree  of  LL.  D., 
and  in  1768  "View  of  Society  ia  Europe  in 
its  ProgresB  from  Rudeness  to  Refinement." 
He  failed  to  procure  a  professorship  in  Edin- 
burgh on  account  of  bis  dissipation,  spent  sev- 
eral years  in  LondoD,  and  in  177S  started  the 
"Edinburgh  Magazine  and  Reriew,"  in  which 
for  four  years  he  pahliihed  savage  attaoks  upon 
prominent  Soottiah  authors.  He  afterward 
again  lived  for  some  time  in  London.  His  re- 
maning works  are :  "  Obeervations  concerning 
the  Pablio  Law  and  Oonstitotional  History  of 
SooUand "  (Sro,  Edinburgh,  1779),  an  sttaok 
on  Dr.  Robertson,  whom  he  espe^allj  bated ; 
"  History  of  the  Establishment  of  the  Reforma- 
tion of  Religion  in  Scotland"  (ito,  London, 
1T80);  and  "History  of  Bootland  from  the 
Reformation  to  the  Death  of  Queen  Mary" 
(S  vols,  evo,  London,  1762). 

SnilKT,  eokeit  ChariM,  an  American  painter, 
bom  in  Narragansett,  R.  I.,  in  17S6,  died  in 
Boston  in  Jalj,  1838.  He  received  bis  first 
instmctions  from  a  Scottish  punter  named 
Alexander,  by  whom,  when  about  18  years  of 
a^,  he  was  taken  to  Edinburgh.  His  master 
died  soon  after  their  arrival  m  that  city,  and 
Stuart  worked  his  passage  home  before  the 
mast,  and  began  practice  as  a  portrut  painter 
at  Newport,  B.  I.  He  removed  sncoessively  to 
Boston  and  New  York,  and  set  sail  in  1778  for 
London,  where  for  two  years  he  made  little 
progress,  and  suffered  greatly  from  j>overty ; 
but  becoming  acquainted  with  Benjamin  West, 
he  received  valuable  assistanoe  from  him,  and 
for  several  years  resided  in  his  family.  About 
17B1  he  began  practioe  in  London  on  his  own 
aoconnt,  and  soon  rose  to  great  eminence  as  a 

Krtrdt  punter,  rivalling  Reynolds  and  the 
st  English  artjsts  of  the  day.  Subsequently 
he  resided  suooessively  in  Dublin  and  Paris, 
and  in  1793  returned  to  America.  He  went 
to  Philadelphia  to  paint  a  portrait  of  Washing- 
ton, and  destroyed  bis  first  picture ;  but  at  the 
second  sitting  he  produced  the  well  known 
head  from  which  he  painted  all  his  other  por- 
traits of  Washington,  and  which  has  long  been 
regarded  as  the  standard  likeness.  The  origi- 
nal study,  together  with  a  head  of  Mrs.  Wash- 
ington, IB  now  in  the  possession  of  the  Boston 
Atheneeum.  After  residing  several  years  in 
Washington,  he  settled  in  180(1  in  Boston.  As 
a  punter  of  heads  he  holds  the  first  place 
among  American  painters,  if  we  except  Oop- 
lej',  and  his  flesh  coloring  rivals  the  finest 
modern  efforts.    Upon  aooesaories  he  beetowed 


little  labor,  and  they  are  sometimes  finished 
in  the  most  slovenly  manner. 

BTDUT,  Vmn  BMtOd  Mark  Ocm^  Cardi- 
nal York,  the  last  of  the  Stuart  family  in  the 
mate  line,  born  in  Rome  in  1T2G,  died  at  Fras- 
o&ti  in  1S07.  He  was  the  son  of  the  pretend- 
er James  Francis  Edward,  who  created  him 
duke  of  York,  and  the  younger  brother  of  the 
"young  pretwder"  Charles  Edward,  whom  be 
was  preparing  to  ud  with  a  body  of  French 
troops  assembled  at  Dunkirk  when  the  over- 
throw of  the  Jacobites  at  Cnlloden  mined  the 
Stuart  cause  in  Britain.  He  subsequently  took 
orders  in  the  Roman  Catholio  church,  and  in 
1747  was  appointed  by  Benedict  XIV.  a  oar- 
dinal,  the  ducal  title  ^ven  him  by  his  father, 
though  valueless  in  England,  being  reco^zed 
by  the  pope  in  the  style  of  hia  nomination  as 
Cardinal  York.  On  ihe  death  of  his  brother 
in  1788  he  aasamed  the  title  of  king  of  Eng- 
land as  Henry  IX.,  gratia  DH,  ru>n  9oliuttaU 
hominvm,  as  the  medal  stmck  on  the  occasion 
declared.  On  the  occupation  of  the  Papal 
States  by  the  French  he  retired  to  Venice,  and 
in  his  laat  years  was  dependent  upon  ihe  Brit- 
ish court  for  the  means  of  subsistence. 

SniXtf  I»ma,  aomeljmea  called  Athenian. 
Stuart,  an  English  antiquary,  bom  in  London 
in  ins,  died  Feb.  3,  1768.  In  early  life,  m 
about  1742,  be  painted  fans.  Re  then  went 
to  Rome,  where  he  studied  art,  the  ancient 
languages,  and  arohteology.  In  17S0  he  ac- 
companied Nicholas  Revett  on  an  antiquarian 
lour  to  Greece,  remaining  in  Athens  from 
March,  1761,  to  the  close  olf  1753.  Returning 
to  Loudon  in  17GS,  he  engaged  in  the  practioe 
of  architecture,  and  began,  at  first  in  conjunc- 
tion with  Revett,  a  work  on  the  "  Antioni- 
ties  of  Athens."  The  work  was  oompleteain 
4  vols.  imp.  fol.,  with  8S4  plates ;  the  first 
volume  appeared  in  ]7fl3,  and  the  other  three 
were  edited  respectively  by  Newton  (1787), 
W.  Reveley  (1794),  and  Joseph  Wooda  (1816). 
A  second  edition  of  the  first  three  volnmOB 
with  smaller  plates,  and  a  supplementary  vol- 
ume with  50  plates,  were  published  by  Ein- 
nard  (162S^'80).  Among  other  editdons  ia  one 
in  French  (5  vols,  fol.,  Paris,  1808-'82). 

OTVIRT,  JasH  E.  B.    See  supplement; 

SmUT,  MkM,  earl  of  Bute.    See  Bnrs. 


ver,  Mass.,  Jan.  4, 1SS2.  He  grsduated  at  Yale 
college  in  1799,  was  admitted  to  the  bar  in 
1802,  and  for  the  two  succeeding  years  was  * 
tutor  in  Yale  eoll^e.  He  afterward  studied 
theology,  and  was  ordained  pastor  of  the  fintt 
Congregational  chnroh  of  Saw  Haven,  March 
5,  1806.  From  1809  to  1848  he  was  professor 
of  sacred  literature  in  the  theological  semina- 
ry at  Andover.  He  published  a  "  Grammar  of 
the  Hebrew  Language  without  Points"  (An- 
dover, 1818) ;  "  Letters  to  the  Rev.  William  E. 
Ohanning,  contuntng  Remarks  on  his  Sermon 
recently  preached  and  published  in  Baltimore  " 
(1810) ;  a  "  Grammar  of  the  Hebrew  Language 


byCoogle 


STUHL-WEISSENBtTRG' 

with  PolntB"  (1821);  "Letters  to  Dr.  Miller 
on  the  Eternal  Generatioii  of  the  Son  of  God" 
(1822)  ;  "  Gommentarj  on  tbe  Epbtle  to  the 
Hebrews"  (2  voia.  Svo,  1827-'8);  "Hebrew 
Obrestomathy"  (2  vols.,  182»-'80);  "Eiegeti- 
cal  EsBajB  upon  Several  Words  relating  to  Fn- 
tore  PaniBhment"  (1880);  "  CommentBT}' on 
the  Epistle  to  the  Romans"  (18S2);  "Is  the 
Uode  of  Christian  Baptism  prescribed  in  the 
New  Testament?"  (1838);  "A  Grammar  of 
the  New  Testament  Dialect"  (1834);  "Philo- 
lo^cal  View  of  Modem  Doctrines  of  Geolog;" 
(1886);  "Hints  on  the  Prophedes"  (2d  ed., 
1842);  "  Commentary  on  the  Apoool^se  "  (2 
vols,,  laiS) ;  "  Critical  Historj  and  Defence 
of  the  Old  Testament  Canon"  (184C);  "Oom- 
mentary  on  Daniel "  (1850) ;  "  OoDecienoe  and 
the  ConstitntiOQ "  (18G1);  "Commentary  on 
Eoclesiastea "  (New  York,  1861);  and  "Com- 
mentarj  on  Proverbs"  (1862).  He  also  pub- 
lished several  translations,  including  "Ele- 
ments of  Interpretation,"  from  the  Latin  of 
Ernesti(Afldover,  1822);  "Hebrew Grammar," 
from  the  German  of  Gesenins  (182S);  with 
Edward  Robinson,  "  Greek  Grammar  of  the 
New  Testament,"  from  the  German  of  Wi- 
ner (1826);  and  "Discrepancies  between  the 
Sabellion  and  Athanasian  Methods  of  Repre- 
senting the  Doctrine  of  the  Trinity,"  from  the 
GennsD  of  Sobleiermacher  (1886). 

BIHHL-WEfSSENBCBC.  L  Properly  Weissen- 
bnrg  (IlnnK.  F^ir),  a  county  of  S.  W.  Hnngary, 
bounded  £.  by  the  Danube ;  area,  1,606  sq.  m. ; 
pop.  in  1870,  196,234,  chiefly  Magyara.  The 
N.  part  of  the  county  is  mountainous,  while 
the  8.  is  level.  Among  the  products  are  to- 
baoco,  wine,  and  marble,  ana  there  are  sev- 
eral miner^  springs.  1I<  A  city,  capital  of 
the  county  (Hnng.  Stihea-FejirTtdT ;  Lat.  AWa 
Regia),  on  the  left  bank  of  the  Csorg6,  near 
the  border  of  an  extensive  morass,  S8  m.  8. 
"W.  of  Buda ;  pop.  in  1870,  22,883.  The  prio- 
Npal  baitdings  are  the  oatnodral  and  the  epis- 
copal palace.  There  are  manufaotures  of 
woollen  and  linen  goods,  hardware,  and  ser- 
eral  other  articles.  The  kings  of  Hungary 
were  crowned  here  down  to  Ferdinand  I.,  and 
the  cathedral  oontains  many  of  their  tombs. 
Fonr  tombs  dating  from  the  ISth  century,  and 
other  relics,  were  excavated  in  1874,  including 
thoM  of  a  remarkable  cbapeU 

BIHEGEOir,  the  name  of  cartilaginons  fishes 
of  the  class  of  ganoids  and  family  ttuHonida. 
Tbe  body  is  elongated  and  fusiform,  covered 
with  a  rongh  skin  protected  by  five  longitn- 
dinal  rows  of  tubercular  plates ;  the  largest  of 
these  rows  is  along  tbe  back,  and  there  is  also 
one  on  each  side,  and  one  from  each  pectoral 
to  tbe  ventral  fins;  the  plates  are  flattened, 
and  marked  with  radiating  strioe.  The  head  is 
depressed,  and  ends  in  a  long  triangnlar  snoat 
covered  with  bony  plates;  month  fnnnel- 
shoped  and  protmsible,  on  the  under  surface, 
without  teeth,  having  in  front  a  few  depend- 
ing barbels,  evidently  organs  of  tonch;  g^ll 
covers  very  large  and  gills  free;  psendo-hran- 
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ohife  and  spiracles  are  present,  but  no  bran- 
chioategal  rays ;  fins  well  developed,  the  dorsal 
and  anal  opposite  and  behind  the  ventrals; 
tail  heteroceroal  or  nnsymmetrical,  the  ver- 
tebral cord  beiug  prolonged  into  the  upper 
lobe  as  in  the  sharks,  and  strengthened  by 
fntora  along  its  upper  margin;  a  soft  candal 
on  the  under  surface  of  the  tail.  The  vertebral 
column  consists  of  an  undivided  soft  thorda 
dortaiU  ;  tbe  air  bladder  is  very  large,  com- 
municating freely  with  the  tesophagus;  there 
is  a  Bpiru  valve  in  the  intestine,  and  a  con- 
glomerate pancreas.  They  are  generally  large, 
and  inhabit  tbe  northern  temperate  seas  of 
both  coasts  o(  America,  eastern  Europe,  and 
western  Ada,  from  which  they  ascend  tbe 
rivers  in  spring  to  spawn,  returning  to  the  salt 
water  in  autumn ;  species  are  also  found  in  ^e 
great  American  fresn-water  lakes,  which  never 
descend  to  the  sea.  They  are  oviparons;  the 
food  consists  of  any  soft  substances  which 
they  stir  up  from  the  bottom  with  their  snonta, 
and  of  small  fish ;  they  frequently  jump  out  of 
water, — The  genus  aeiptnter  (Linn.)  has  the 
characters  of  tbe  family.  The  common  stur- 
geon of  Europe  (A.  ttuTtc,  Linn.)  attains  a 
length  of  6  to  10  ft.,  and  sometimes  more  ;  it 
is  fonnd  in  the  Caspian  and  Black  seas  and  the 
rivers  openiiw  into  them,  and  sometimes  on 
the  coasts  of  Great  Britain  and  the  Baltic ;  th» 
flesh  is  delicate,  and  is  largely  consumed  Id 


ConunoD  EuropoBn  BtaigKtn  (AaLpeoBer  ■tnilo). 

Russia,  fresh,  salted,  and  pickled.  A  larger 
species,  also  fonnd  in  the  seas  and  rivers  of 
B.  £.  Europe,  is  the  belnga  {A.  hvto,  Linn,), 
attaining  a  length  of  12  to  IS  ft.  and  a  weight 
of  1,200  lbs.,  and  occasionally  much  larger;  it 
ascends  the  rivers  opening  into  the  Caspian 
and  Black  seas,  with  other  and  smaller  species. 
The  flesh  is  tongh ;  the  aonnd  or  air  bladder 
furnishes  an  abundant  supply  of  Isinglass,  for 
which  great  numbers  are  caught  in  Russia, 
Caviare  is  also  made  from  the  roo  of  the  fe- 
male, which  sometimes  constitutes  one  third 
of  the  weight  of  the  fish ;  the  skin  is  used  for 
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harness  leather  and  the  donal  cord,  oat  tn 
pieoes  and  dried,  is  oied  as  food.  The  sterlet 
{A.  RutkeauM,  Linn.),  found  in  the  Oupian, 
and  growing  to  a  length  of  2  or  3  ft.,  famlahea 
a  most  delicate  food  and  the  beat  caviare.  In 
the  Volga  it  spawns  earl;  in  Ma?,  on  rookj 
bottoms,  in  water  of  64°  F. ;  the  eggs,  which 
are  eBBil?  fecundated  artificlall?,  soon  adhere 
to  Kaj  object ;  thej  are  hatched  in  abont  seven 
daja,  the  embr/oa  being  tben  abont  a  qnarter 
of  an  inch  lon^;  in  ten  weeka  these  attain  a 
length  of  two  inohes,  feeding  on  lairte  of  io- 
sects  on  the  bottom.  Both  eggs  and  yonng  will 
safely  bear  a  jonmej  of  five  daya,  and  have 
been  carried  to  W.  Roasia,  and  even  to  stock 
Britiah  rivers;  the  young  live  only  in  fresh 
water.  The  color  in  these  species  is  brown 
oC  Tsrioas  shades,  tbe  p1at«B  whitish,  and  the 
abdomen  silvery.  The  several  species  in  the 
Baltic  hybridize  freely,  and  are  probaby  only 
Tarietiee  of  one. — In  North  America  sturgeons 
are  not  tonnd  north  of  the  watersheds  between 
lat.  C8°  and  £4°.^.,  where  the  mean  annual 
temperature  is  abont  33°  F. ;  they  seldom  enter 
clear  cold  streams,  but  ascend  mnddj  rivers  in 
■neb  numbers  that  many  large  Indian  tribes 
subsist  entirely  on  tbeir  fiesh  in  summer ;  each 
watershed  has  its  own  species,  varying  in 
some  minor  characteristic*.  The  sharp-nosed 
stargeon  {A.  oxyrhynthat,  Uitch.)  attains  a 


Sbirp-noMd  StoiSMa  (AdptiMr  oqrriijnobu). 

length  of  from  S  to  7  ft, ;  it  is  fonnd  on  the 

coasts  of  New  England,  New  Brunswick,  and 
Nova  Scotia;  it  is  common  in  Long  Island 
Bound  from  the  middle  of  June  to  October, 
and  is  taken  by  harpoon  and  in  nets ;  the 
smaller  specimens  are  esteemed  for  the  table ; 
it  is  grayish  brown  above,  silvery  on  the  sides,. 
and  white  below.  The  sbort-nosed  sturgeon 
{A.  bretirottrit,  Mitch.)  is  dusky  above  and 
white  below;  the  snout  is  short  and  blunt;  it 
attainsa  length  of  S  to  6  ft.,  and  is  so  com- 
mon in  the  Hudson  that  its  flesh  in  the  market 
has  been  known  as  Albany  beef;  it  much  re- 
sembles the  A.  iturio  of  Europe.  Other  spe- 
cies are  deacribed  from  the  northern  waters, 
tbe  rivers  of  the  N.  W.  coast,  and  from  Lake 
Superior,  by  Richardson  and  Agassiz. — The 

Sonus  polyodon  (LacSp,)  or  tpatataria  (Shaw) 
as  tbe  general  form  of  acipenttr,  hut  is  with- 
out the  bony  pUtes  on  the  body  and  head; 
the  snout  is  very  moeh  elongated,  and  com- 
pressed into  a  tbin  leaf-like  organ,  partly  bony 
and  partly  cutaneous,  sometimes  nearly  aa  long 
as  tbe  body;  gill  covers  very  large,  extending 
far  back  in  a  membranous  point;  tbe  month 
is  wide,  with  numerous  minute  teeth  in  tbe 
young  animal,  which  are  lost  with  age.  The 
SDoon-bill  sturgeon  (P./0ffutn,Lao6p.)  is  steel* 
bine  above  and  white  below ;  it  attains  a  length 
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of  S  ft,  and  la  fcond  in  the  Uisiisrippt,  Ohio, 

and  their  tributaries;  it  is  also  called  ahovel 
fish  and  paddle  fish ;  the  flesh  is  tough ;  the 
singularl}'  shaped  snout  is  used  to  shovel  up 
the  mud  in  search  of  food.  The  genus  plalt- 
rottra  (Les.)  is  probably  only  the  adult  of 
polyodon,  the  principal  diSerence  being  the 
absence  of  teeth. 

BniBLEBOJr.    Bee  Shobbi  Btdblabok. 

SniKI,  Sir  (fearlM,  an  English  explorer,  died 
in  Cheltenham,  June  16, 1869.  He  entered  the  ' 
army  at  an  early  age,  and  in  1836  (being  then 
a  captain)  was  stationed  at  Sydney,  New  South 
Wales.  At  this  time  the  interior  of  Australia 
was  almost  entirely  unknown ;  and  in  18S8 
Gen.  Darling  organized  an  exploring  expedi- 
tion. Oileyten  years  before  had  been  stopped 
by  the  great  swamps  W.  of  the  Blue  moun- 
tains, and  this  eipeoition  was  to  penetrate  be- 
yond them  aa  farmlandaa  possible.  Sturtwas 
attached  to  the  party,  and  soon  took  the  vir- 
tual lead  of  it  He  discovered  the  MacquaricL 
Oastlereagh,  and  Darling  rivers,  and  explored 
a  great  portion  of  their  valleys.  Later  he  led 
another  expedition,  explored  the  course  of  the 
Mnrrumbidgae,  discovered  (June  14,  1830)  the 
great  Murray  river,  followed  it  to  Lake  Alex- 
andrino,  aodretumedat  thebe^nningof  1881. 
The  account  of  these  journeys  was  published 
in  London  in  1888,  under  tbe  title  of  "  Two 
Expeditions  into  the  Interior  of  Sooth  Aa»- 
tr^a  duriiw  the  years  ISaS-'Sl."  His  healUi, 
and  espeoiuly  bis  eyesight,  had  suffered  great- 
ly; and  he  was  compelled  to  rest  for  several 
years  before  undertaking  his  next  expedition, 
which  was  overland  from  Sydney  to  Adelaide. 
At  Adelaide  he  was  made  surveyor  general 
of  South  Aostralia.  In  1844  be  undertook  a 
fourth  journey,  and,  after  the  greatest  hard- 
ships in  tbe  Stony  Desert,  reached  a  point  near 
the  centre  of  the  continent.  This  expedition 
he  described  in  a  report  published  in  London 
in  1849.  After  hia  return  he  became  regiatrar 
general  and  later  colonial  secretary  of  South 
Australia ;  but  the  injury  to  his  eyes  roanlted 
in  total  blindness,  and  he  returned  to  England, 
He  was  knighted  a  few  days  before  bis  death. 

Bivmuil,  an  E.  central  county  of  Dakota, 
reeently  formed  and  not  included  in  tbe  cen- 
sus of  ISTO;  area,  about  3,100  aq.  m,  It  is 
drained  by  the  head  waters  of  the  Dakota  or 
James  river.  The  W.  part  is  occupied  by  tha 
Ploteau  du  Ootesu  du  Missouri.  The  North- 
em  Pacific  railroad  traverses  it  from  E.  to  W. 
Tbe  surface  is  rolling. 

Siynattyc.    See  STAMMBmna. 

SmTKUT,  a  city  of  Oermany,  capital  of 
the  kingdom  of  Wflrtemberg,  2  m.  8.  W.  of 
Canstatt  on  tbe  Neckar,  and  97  m.  S.  E.  ot 
Frankfort;  pop.  in  18TB,  over  107,000,  including 
9,000  in  several  villages.  It  stands  in  a  very 
beautiful  valley  anrronnded  by  vine-clad  hills, 
with  wooded  mountains  in  the  distance.  Tbe 
town  is  generally  well  built,  and  is  divided  by 
tbe  long  KSnigastrasse,  the  principal  street, 
extending  nearly  N.  and  S.  thronghoot  its  en- 
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tire  length,  and  bordered  by  the  chief  buinesa 
boildings.  In  the  prindpal  square  ia  t,  fine 
old  Oothie  choroh,  with  a  high  tower  and 
many  ancient  Holptares  and  montUQeots  of 
the  princea  of  Wtlrtemberg.  The  royal  (for- 
merly dnoal)  palaoe,  begun  in  1746  and  fiuiabed 
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old  palace,  oomplet«d  in  1G7(I,  reBembles  a 
medisval  oastle,  and  ia  now  occnpied  by  offl- 
oials  connected  with  the  government  In  the 
Hme  square  is  a  monument  to  Schiller  by 
Thorwildaen.  The  hospital  church  ia  a  Goth- 
ic bailding,  finely  decorated  in  the  interior, 
and  oontains  the  original  model  of  Banneck- 
er's  "ChriBt"  The  town  hall  was  bnilt  in  the 
IGth  century.  There  is  a  mueeum  of  natural 
history;  s  royal  library  of  460,000  Tolnmea 
and  S,600  manusoripta;  a  cabinet  of  medals 
containing  more  than  17,000  apecimena  ;  a 
mnaenm  of  the  fine  arts,  with  many  Talnable 
statues  and  pictures ;  a  baxaar,  and  a  theatre. 
Stuttgart  has  also  a  gymnasium,  military  acad- 
emy, polytechnic  school,  a  royal  school  of  art, 
attended  in  1374-'B  by  aboat  100  students,  and 
a  conservatory  of  moaic,  att«Dded  in  January, 
1875,  by  G7fl  male  and  female  pupils,  incla- 
ding  79  from  the  United  States  and  68  from 
England.  The  mannfactures  inclnde  woollen, 
silk,  linen,  and  cotton  goods,  jewelry,  musical 
and  philosophical  instrumenta,  leather,  and  tin 
ware.  The  book  trade  is  extensive,  and  con- 
nected with  it  are  numerous  paper  mills,  type 
foanderiee,  and  lithographic  establishments. 
The  town  is  the  central  point  of  the  Wtlrtem- 
berg railways,  seven  lines  extending  from  it ; 
and  the  railway  station  is  perhaps  the  finest  in 
Qermiany.  There  is  a  horse  railway  between 
BtDtt^art  and  Canstatt,  a  pleasant  eaburb  and 
favonte  rammer  resort.  Besides  the  public 
garden,  which  is  one  of  the  finest  in  Germany, 
there  are  in  the  vicinity  nnmerous  parks  and 
gardens,  where  the  public  are  admitted  ;  that 
of  Bosenstein,  tbe  king's  summer  palace,  and 
the  gardens  of  tbe  WUhelma  palace  at  Can- 
statt, are  the  most  beautifnl. — The  date  of 
the  fonndation  of  Stuttgart  is  not  accurately 
known.  It  is  mentioned  aa  early  as  1239,  and 
was  selected  as  a  residence  by  Count  Eberbard 
D  1S20.    In  1462  Ooont  Ulrio  made  it  the 


capital  of  Wtirtemberg.  The  oitv  had  little  ot 
its  present  beauty  until  the  middle  of  the  16th 
century  1  after  that  time  it  was  greatly  im- 
proved during  several  successive  reigns,  owing 
Its  chief  embellishmenta  to  Kings  Frederick 
and  William.  The  population  and  prosperity 
of  8tuttgart  have  of  late  much  increased, — 
See  Wocbner's  Stuttgart  teit  26  Jahren  (Stntt- 
gart,  1671). 

snUTEUlIT,  Fitns,  the  last  Dutch  dirwitor 
general  of  New  Netherland  (New  York),  bom 
in  Holland  in  1602,  died  in  New  York  city  in 
August,  1683.  He  served  in  the  war  in  the 
West  Indiea,  was  director  of  the  colony  of  On- 
racoa,  lost  a  leg  in  battle,  and  retnmed  to  Hol- 
land in  1644.  In  1646  tbe  Dutch  West  India 
company  appointed  him  director  general  of 
New  Netherland.  He  arrived  in  Hay,  1647, 
conciliated  the  savages,  who  had  been  provoked 
to  hoetilities  by  his  predecessor  WiUiam  Eieft, 
SJid  restored  order  in  every  department  In 
16G0  he  arranged  at  Hartford  with  the  New 
England  commissioners  a  line  of  partition,  be- 
fore undefined  and  disputed,  between  the  Dutch 
and  English  territories.  In  1661  the  Dutch 
built  Fort  Oasimir  on  the  Delaware,  which  was 
captured  by  Kising,  the  governor  of  New  Swe- 
den, in  1664.  Neit  year  Stnyvesant  soiled 
into  the  Delaware  with  seven  vessels  and  600 
or  700  men,  and  took  the  whole  settlement. 
For  the  next  ten  years  there  was  nearly  un- 
broken peace.  In  1668  a  convention  of  two 
deputies  from  each  village  in  New  Netherland 
demanded  that  "no  new  laws  shall  be  enacted 
but  with  the  consent  of  the  people;  that  none 
shall  be  appointed  to  ofBce  but  with  the  appro- 
bation of  tbe  people ;  that  obscure  and  obsolete 
laws  shall  never  be  revived."  Stuyvesant 
commanded  tbe  separation  of  this  assembly  on 
pain  of  punishment,  telling  them :  "  We  derive 
our  authority  from  God  and  the  company,  not 
from  a  few  ignorant  subjects."  The  scirit  of 
resistance  nevertheless  increased.  Toe  en* 
OToachments  of  the  New  England  colonies  in- 
duced Stuyvesant  to  remonstrate  before  a  con- 
vention of  the  united  colonies  at  Boston,  bnt 
he  met  with  little  favor ;  and  a  second  embassy 
to  Hartford  had  no  better  success.  In  1664 
Charles  II.  granted  to  bis  brother,  the  duke  of 
York,  the  territory  from  the  Connecticut  river 
to  the  shores  of  the  Delaware,  and  an  Fuglish 
fleet  under  Richard  Nicolla  appeared  in  the 
bay  of  New  York  in  August  and  demanded  tbe 
surrender  of  the  city.  Stuyvesant  was  unwil- 
ling  to  capitniate,  but  the  mnnioipality,  seeing 
the  futility  of  resistance,  insisted  on  yielding; 
and  at  last  he  consented,  and  the  city  was  given 
up  on  Sept  8, 1664.  Stuyvesant  went  in  1666 
to  report  to  bis  superiors  in  Holland,  but  re- 
turning, spent  the  remainder  of  his  life  on  his 
farm  or  oowetrij  (whence  the  name  of  the 
street  called  the  Bowery),  then  outside  the  . 
limits  of  the  city.  He  lies  buried  in  the  vaults 
of  St.  Mark's  church  in  10th  street 

Sn  (Lat  hordeolum,  from  hordeum,  barley), 
a  small  inflammatory  tumor  on  the  edge  of  the 
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eyelid,  ftbont  the  friie  of  a  p'ain  o(  barley.  Bty 
has  its  seat  in  tbe  cellalar  tissue  at  the  margio 
of  the  lid,  iDTolfing  generallj  the  roots  of  one 
or  more  of  the  ejeimaes.  The  tumor  is  funin- 
cular,  &nd  almost  invariably  goes  on  to  sap- 
paration;  its  progress  is  sometimes  tedious 
and  the  BUppnration  imperfect.  Sty  is  moat 
oommoD  in  persons  of  a  stmrnons  habit,  and 
often  has  for  an  exciting  canse  derangement  of 
the  digestive  organs.  When  the  lit^e  tumor 
has  made  its  appearanoe,  it  is  best  to  promote 
its  mataratioD  bj  warm  and  emollient  fomen- 
tations. It  is  commonlj  advisable  to  leave  it 
to  bnrat  of  Itself;  bnt  when  maturation  hat 
ooourred,  if  it  oceasion  much  nneasiness,  it 
m»y  be  pnnotnred. 

BTYLE,  OU  Bid  New.    See  Calendab. 

anUXt    See  Balsams. 

SnunS  (Gr.  onXtTtK,  belonging  to  «  pillarX 
k  elasi  of  aaohoritea  who  spent  their  lives  on 
pillars.  The  originator  of  tJiia  mode  of  Ohris- 
tian  penance  was  Simeon  (known  as  St.  Simeon 
Stjlites),  a  Syrian,  who  was  bom  in  Sisan  or 
Sesan  about  S90,  and  died  near  Antiooh  in 
4GB.  He  spent  several  years  in  convents,  but 
not  being  satisfied  with  the  severity  of  their 
discipline,  he  bnilt  for  himself  on  Ht.  Tela- 
nissa  a  small  but,  in  which  he  inflicted  upon 
hunaeU  all  manner  of  bodily  pains,  in  the  hope 
of  thereby  attdning  to  spiritual  perfection. 
His  fame  drew  aroand  him  large  nnmbers  of 
admirers,  and  in  order  to  escape  their  ccmatont 
intruiiuna  and  persistent  efforts  to  approach 
him  and  touch  his  garmenta,  he  decided  to  live 
on  top  of  a  pillar.  At  first  he  maintained  him- 
self standing  upon  it  by  means  of  a  beam,  but 
he  soon  learned  to  do  without  this  support, 
and  to  obtdn  rest  by  leaning  against  the  low 
parapet.  His  pillar  was  at  first  only  abont  10 
It  high,  but  he  had  it  repeBtoffly  increased  in 
height,  nntil  it  was  abont  60  ft  high.  On  thia 
pillar,  the  top  of  which  is  said  to  have  mea- 
enred  only  a  few  feet  in  circumference,  he  lived 
upward  of  30  years ;  and  when  be  died  the 
people  of  Antioch  received  his  body  into  their 
city  and  revered  him  as  their  patron  saint.  His 
eiam^le  found  nnmerons  imitators  in  the  East, 
but  his  pecnliar  kind  of  asceticism  met  with 
little  favor  in  the  West.  He  and  his  followers 
received  the  designation  of  stylites,  but  are 
known  also  as  air  martyrs^  pillarists,  and  pil- 
lar saints.  There  were  several  other  stylites 
nailed  Simeon.  One  died  in  696,  and  another, 
one  of  the  last  recorded  in  history,  lived  in  the 
12th  century.  It  is  related  of  one  Aiypins 
that  he  maintained  himself  70  years  on  a  pillar 
near  Adrianople. 

8tnU  (6er.  Steitrmari),  a  dnohy  of  Ans- 
tria,  bordering  on  Upper  and  Lower  Aus- 
tria, Hungary,  Croatia,  Oamiola,  Oarinthia,  and 
Salzburg;  area,  e,8ri  sq.  m. ;  pop.  in  1870, 
1,18T,9S0.  It  is  divided  into  the  circles  of 
Gratz,  which  contains  the  capital  of  the  same 
name,  Marbnrei  and  Bmek.  It  is  traversed  by 
three  chains  belonging  to  the  Korio  branch 
of  the  Alpine  system,  the  highest  summits  of 
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which  are  on  the  N.  W.  and  S.  W.  frontier*, 
rising  to  an  elevation  of  8,000  ft  and  np- 
war£  The  N.  W.  part  is  known  as  Upper 
Btyria,  and  the  oonntry  in  the  opposite  direc- 
tion as  Lower  Styria.  The  snrfaoe  belongs  to 
the  basin  of  the  Dannhe.  The  most  important 
streams  are  the  Mur,  Enns,  Raab,  Save,  and 
Drave,  all  of  which  eioept  the  Raab  are  navi- 
gableforboats.  There  are  numeroasBmalllakes, 
and  hot  and  mineral  springs.  Limestone,  sul- 
phur, alnm,  rock  salt,  gold,  silver,  lead,  copper, 
cobalt,  zinc,  and  iron  ore  of  anperior  quality  are 
found.  The  soil  in  the  ralJeys  is  generally 
fertile,  bnt  no  snrplos  of  grain  is  produced. 
The  vine  thrives  well  The  forests  cover  abont 
half  the  surface.  The  inhabitants  are  mostly 
German,  bnt  the  Winds  or  Slovens  are  un- 
meroaa,  constituting  abont  36  per  cent,  of  the 

ninlation;  nearly  all  are  Roman  Catholics, 
n  is  extensively  manufactured,  and  linen, 
cotton,  woollen,  and  silk  to  some  extent  \  but 
the  most  important  branch  of  industry  is  tim- 
ber. Uillions  of  jewsharps  are  annually  ex- 
ported.—Under  the  Romans  the  eastern  part 
of  Styria  belonged  to  the  province  of  Pan- 
nonia,  and  the  western  to  Norioam.  Chri»- 
tianity  was  introduoed  in  the  4th  century,  bat 
the  northern  barbarians  afterward  overran  the 
province.  Btyria  was  annexed  to  Austria  in 
1193,  was  subsequently  attached  to  Bohemia, 
and  in  1376  together  with  other  territories  sur- 
rendered by  King  Ottooar  11.  to  Rudolph  I.  of 
Hapabnrg.  It  subsequently  belonged  to  va- 
rious branches  of  that  house,  until  the  Styriaa 
line  became  the  ruling  one  with  the  snccea- 
uon  of  Ferdinand  11.  to  the  emperor  Uatthiaa 
in  1S19.  Ferdinand  exterminated  Protestant- 
ism in  the  dnchy.  Under  the  constitution  of 
Oisleithan  Anstria  the  Styrian  diet  elects  13 
members  to  the  Austrian  Reicbsrath. — See 
J)at  VoUaUben  in  Steiermarh  in  CharatUr- 
vnd  Sittenbildam  dargetUllt,  by  P.  K.  Roseg- 
ger  (8  vohi.,  Gratz,  1875). 

9riX  (connected  with  Gr.  arvytW,  to  ab- 
hor), in  Greek  mythology,  the  chief  river  of 
the  lower  world,  aronnd  which  it  fiows  seven 
times.  The  name  was  said  to  be  derived  from 
the  nymph  Styx,  the  daughter  of  Oceanns, 
who,  when  Jupiter  prepared  to  wrest  the 
power  from  the  hands  of  Saturn  and  the  Ti- 
tans, was  the  Erst  of  the  immortals  to  answer 
to  his  call,  coming  with  her  children  to  his 
assistance.  He  made  her  children  his  constant 
attendants,  and  herself  the  oath-aanctioner  of 
the  gods.  In  the  Heuodio  tbeogony  6tyz  is 
called  the  daughter  of  Oceanns  and  Tethys. 
She  was  the  mother  of  Zelos  (zeal),  Nike  (vio- 
torf),  Bia  (strength),  and  Oratos  (power). 

SDJBU.    See  Swabia. 

SnAKIH,  or  SaaklH,  a  seaport  town  of  Nnbia, 
on  the  coast  of  the  Bed  sea,  S8C  m.  N.  N. 
W.  of  Masaowah ;  lat  19°  17'  N.,  Ion.  87°  20' 
£.;  pop.  about  6,000.  The  town  proper  is  on 
an  island  \\  m.  In  circamterence,  which  is 
connected  by  a  bridge  with  a  snbnrb  on  the 
It  is  defended  by  a  small  fort. 
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■nd  oontajns  WTeral  moB^Dea  and  pnblio  bnild- 
iogi,  the  principal  ot  wtuob  are  tbeKovernor's 
hoQM,  coetom  hooM,  and  bazaar.  The  harbor 
b  Hheltered  from  all  winds,  bnt  b  too  ahallow 
to  admit  lai^e  veBaalB.  The  adjaoent  oonntrjr 
i*  a  laT«l  plain.  The  olimate  ie  verj  hot. 
Snakiu  la  faat  inereasing  in  commercial  im- 
portance, aod  has  a  coneiderable  trade  In  cat- 
tle, hides,  batter,  ivor^,  ostrich  feathers,  gain 
krahic,  cotton,  and  coffee,  the  last  from  Abjs- 
sinia.  Kore  than  l&O  vessels  enter  its  port 
7eBj]7.  It  was  formerlj  subject  direotlj  to  the 
Torkieh  power,  bat  ia  18SS  was  surrendered 
to  the  vicero;r  o'  ^JP^  ^'^  1^70  telegraphio 
oommnnication  was  established  with  the  Boo- 
dan,  an  attempt  to  effect  which  in  186fi  had 
resulted  in  the  loss  of  the  engineers  snd  8,000 
comets.  There  is  a  direct  caravan  route  from 
Sualda  to  Berber,  on  the  Nile,  and  to  Ehar- 
toom,  and  great  numbers  of  pilgrims  pass  over 
it  jearlj  on  their  way  to  Uecoa. 

SCIBEE.  KnidsM,  a  Spanish  theologian,  bom 
in  Oranada,  Jon.  S,  1G4S,  died  in  Lisbon,  Sept. 
36,  1617.  He  earl7  entered  the  order  of  Jes- 
nita,  and  was  auccesaivelj'  professor  at  the 
universities  of  Alcsli,  Salamanca,  Rome,  and 
Coimbro.  Hia  B^enrio  Fidei,  ito.  (Coimbra, 
1613),  was  in  1614  ordered  bj  the  parliament 
o(  Paris  to  be  burned,  because  it  (daimed  for 
the  pope  a  coercive  power  over  kings.  In  the 
oame  jear  and  subsequently  it  was  reprinted 
at  Cologne.  His  complete  works  appeared  at 
Ljons  and  Hentz  (23  vols,  fol.,  1630  et  teg. ; 
new  eds.,  Yenic&  1740,  and  Besan^on,  18G6- 
'62).  Francisco  No6l  prepared  an  abridged  edi- 
tion (3  Tola,  fol.,  Geneva,  1782  j  republished 
by  J.  P.  Migne,  Paris,  1858).  The  life  of  Sua- 
rez  has  been  written  in  Latin  by  Desohamps 
(Perpignan,  1871),  and  in  German  by  Werner 
(Ratisbon,  1861  et  teq.). 

SCBLUUTIO]!,  a  process  of  distillation  In 
which  the  vapors  condense  in  a  solid  form.  It 
takes  place  naturally  in  volcanic  fissures  and 
craters.  Deposits  thus  formed  are  termed  snb- 
limates.  A  great  variety  of  mineral  substances 
are  sabject  to  vaporize  by  heat  and  beoome 
Bohd  agmn  on  cooling;  and  the  number  of 
such  increases  witli  Uie  inareaaed  degree  of 
heat  which  we  can  apply.  Some  vegetable 
sabstances  also  possess  the  same  property,  as 
camphor  and  benzoin.  Sublimation  ia  much 
employed  as  a  means  of  separating  volatile 
from  fixed  bodies,  usaally  for  obtaining  the 
former  in  a  purer  state.  The  vapor  Is  some- 
times ohemically  changed  by  contact  with  the 
oxygen  of  the  ur,  and  the  sublimate  is  then 
of  a  different  oompoaitjon  from  the  original 
body,  OS  when  oxide  of  zinc  is  produced  by 
sobjecting  tbe  metal  or  ila  ores  to  heat  ex- 
posed to  the  air. 

SOBUm  FWTE  (Ft.,  lofty  or  magniiicent 
gate ;  Turk,  babi  humaytm  ;  Ar.  ed-davUt  el- 
aliffe),  the  title  officially  given  to  the  Ottoman 
government.  Orkhan  (1336-*60)  erected  in  his 
ot^iital  Bruea  a  palace  with  an  imp< 
trance,  on  which  he  bestowed  the 
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"Sublime  Porte,"  which  from  that  time  to 
the  present  has  been  applied  to  the  monarch 
and  government  of  the  Ottomans.  This  use  of 
the  term  is  partly  owing  to  the  oriental  cos- 
torn  of  transacting  pablic  business  at  the  gate 
or  in  the  antechamber  of  the  palace. 

SCBPfEHA,  a  judicial  process  directed  to  a 
witness  commanding  hmt  to  ap}>ear  at  the 
conrtj  to  testify  what  he  knows  in  the  ease 
therem  described,  under  a  oertain  penalty  (suft 
poTut)  mentioned  in  the  process.  If  the  oonrt 
wishes  to  examine  any  books  or  papers  which 
are  in  possession  of  the  witness,  s  clause  is 
inserted  bidding  him  to  bring  them  with  him ; 
and  the  subpsna  ia  thence  called  a  tabpaiut 
duet*  Ueum.  The  subpcena  ought  to  be  served 
upon  the  witness  perBonally,  for  otherwise  he 
cannot  be  proceeded  against  as  for  a  contempt 
if  he  neglecte  to  appear.  Service  may  be  made 
by  any  person,  and  is  proved  generaUy  by  affi- 
davit, or,  if  it  be  made  by  a  sheriff  or  his  offi- 
cer, by  a  simple  return  or  certificate  of  service. 
When  a  witneas  has  been  duly  sammoned,  and 
his  fees  have  been  paid  or  tendered,  or  pay- 
ment or  tender  has  been  waived,  he  is  gnUtj 
of  a  contempt  of  court  if  he  fails  to  appear 
at  tbe  appointed  time,  and  may  be  proceeded 
agunst  ij  attachment,  for  the  double  purpose 
of  compelling  him  to  appear  and  testify,  and 
of  vindicating  the  dignity  of  the  court  by  the 
infliction  of  suitable  punishment.  The  party 
actnally  injured  by  the  non-appearance  may 
also  have  an  action  for  all  damages  caused  by 
his  default. — The  office  ot  the  flnbptnna  at  com- 
mon law  is  simply  to  bring  into  court  a  wit- 
ness whose  evidence  is  songht.  Chancery,  bor- 
rowing the  name  of  the  writ,  but  giving  it  a 
far  larger  scope,  iasned  it  in  order  to  compel 
a  defendant  in  a  cause  to  ^ipear  and  answer 
upon  oath  tbe  plaintiff's  allegations.    This  pro- 
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courts  at  law,  and  is  tbe  process  by  means  of 
which  the  defendant  is  constmctivelj  brought 
before  the  court. 

WROaiTlON.  Where  one  person  becomes 
entitled  in  law  to  tbe  position  of  another  as 
creditor  or  as  the  holder  of  securities,  he  is 
Boid  to  be  subrogated  to  tbe  rights  of  the  oth- 
er, and  in  contemplation  of  law  there  is  a  sub- 
stitution or  sabrogation.  When  a  surety  pays 
the  debt  of  his  principal,  he  becomes  subro- 
gated to  the  rights  of  the  creditor  in  any  se- 
curities he  may  have  held,  with  the  right  to 
enforce  tbem  for  his  own  indemnity.  8o  if 
one  having  a  lien  on  property  pays  off  a  prior 
lien  for  the  protection  of  his  own,  he  becomes 
entitled  to  hold  it  against  tbe  interest  of  those 
who  should  have  paid;  and  so  would  one  ten- 
ant in  common  who  should  discharge  a  mort- 
gage upon  tbe  whole  title.  The  doctrine  rests 
on  principles  of  equity,  and  is  one  of  very  gen- 
eral application, 

STBSaUPnON,  in  law,  a  contract  by  which 
one  agrees  to  contribute  with  others  for  a  com- 
mon purpose.  The  word  is  sometimes  spplied 
to  the  sum  of  money  snbscnbed.    The  contract 
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of  anbaerlption  depends  for  ita  Talidity  upon 

the  Bame  priaoiples  and  facts  as  other  contracts. 
The  BabMU-ibera  maj  be  saed  for  their  anb- 
■oriptioos  whenever  the  conditions  upon  which 
thej  have  promiMd  to  pay  are  fuMlIed,  if  the 
purpose  of  the  contract  is  legal  and  founded 
tipon  a  good  oonsideration,  and  if  there  is  a 
party  capable  of  maintaining  the  action.  Sub- 
scription papers  are  often  haattly  drawn  up 
and  oarelesslj  expressed,  and  the  diifionlty  in 
the  way  of  enforcing  contracts  of  snbacription 
has  arisen  chiefly  from  the  want  of  proper 
parties  and  of  a  valid  consideration  for  the 
promise.  In  their  disposltiou  to  aphold  this 
class  of  contracts,  if  they  can  be  npheld  con- 
sistently with  the  mlei  of  law,  the  courts  have 
gone  in  some  cases  so  far  as  to  say  that  the 
Bnbsoribers  to  a  common  object  may  t>e  treated 
as  contracting  with  each  other,  the  considera' 
tlon  of  each  gabscription  being  the  promiseE 
of  tite  other  contribators,  each  subscriber  being 
thos  liable  to  a  snit  bj  all  the  others.  There 
seems  to  be  some  dimonlty  in  sostaining  this 
view,  and  to  avoid  it  sobsimpljons  ore  nsnally 
made  payable  to  some  corporation  or  person 
who  !s  to  act  as  treasurer  for  the  purpose  of 
oolleotion,  and  perhaps  also  in  expending  the 
moneys.  Such  andertatingB,  made  on  behalf 
of  edaoationol  and  charitable  inatitntiona  or 
other  pnblio  ohjecta,  or  even  for  poblio  cele- 
brations, have  freqaently  been  sustained  and 
enforcod,  and  there  seems  to  be  no  saffiojent 
reason  against  saoh  action.  If  by  the  subscrip- 
tion paper  the  promisee  expressly  nndertakes 
to  apply  the  moneys  to  the  object  in  view,  the 
case  is  clear ;  and  certainly,  if  m  any  other  case 
the  Bttbsoription  be  accepted  and  acted  upon 
by  the  expenditare  of  moneys  or  otherwise  be- 
fore notioa  that  subscriptions  are  withdrawn, 
It  should  be  held  that  this  ooustitates  a  con- 
mderatton  safflcient  to  support  the  promisee, 
and  that  they  oannot  be  withdrawn  snbse- 
qnently,  but  may  be  enforced.  And  such 
seems  to  he  the  tendency  of  decisions. 

WGCUnC  ACID,  an  acid  found  ready  formed 
In  amber  and  in  certain  lisoites,  and  occasion- 
ally in  the  animal  organism.  It  may  be  ob- 
tuned  in  colored  crystab  by  beating  amber  in 
retorts.  It  is  formed  artificially  in  several 
ways,  as  by  the  action  of  hydriodic  acid  on 
muic  acid  or  tartaric  acid,  or  by  the  oxidation 
of  certain  fatty  acids.  It  is  most  conveniently 
prepared  by  the  fermentation  of  malic  acid,  the 
crade  roolate  of  cakiam  obtained  by  adding 
chalk  or  slaked  time  to  the  joice  of  mountain 
ash  berries  being  used  for  the  purpose.  The 
malate  ib  mingled  with  water  and  yeast  or  de- 
caying cheese,  and  kept  for  a  few  days  at  6S° 
or  100°  F.,  when  succinate  of  calciam  forms. 
This  salt  is  then  decomposed  by  sulphuric  acid, 
insoluble  sulphate  of  lime  being  thrown  down, 
while  Boocinic  acid  is  left  in  solution,  and  may 
bo  obtained  by  evaporation  and  cooling  in  col- 
orless obliane  rhombic  prisms,  soloble  in  five 
parts  of  ooM  and  three  parts  of  boiling  water. 
The  eomhinatioDS  of  aaocinio  acid  wiUi  bases 


BCOEER 

are  called  nodnates,  of  which  the  mofltimpor> 

tant  are  the  coloinm  succinate  above  mentioned 
and  succinate  of  ammonia.  Succinic  add, 
though  formerlyoffloinal,  is  nowseldom  used  in 
medicine.  Succinate  of  ammonia  is  said  to  have 
been  used  with  snooeBs  in  deUriunt  tremens, 

BCCCMT.    See  Ohiooobt. 

MKaET,  LmIi  CalfM,  duke  of  Albufera,  a 
French  soldier,  bom  in  Lyons,  Uarch  2,  IT70, 
died  in  Marseilles,  Jan.  8,  1826.  He  entered 
the  army  in  1793,  was  at  the  siege  of  Tonlon 
in  179S  as  chief  of  battalion,  and  was  then 
transferred  to  the  army  ol  Italy.  Ha  was 
eeleot«d  as  one  of  the  commanders  in  the 
army  of  Egypt,  but  waa  detained  by  Bmne  aa 
major  general  in  the  army  of  Italy,  in  which 
he  reestablished  order  and  discipline  i  after- 
ward served  as  chief  of  staff  nnder  !Uass£na  on 
the  Danube,  and  again  in  Italy  as  general  of 
division ;  and  in  IBOO  distinguished  himself 
in  the  defence  of  Genoa.  In  1805  he  com- 
manded the  left  wing  nnder  Lonnes  at  Auster- 
litz,  and  in  1806  took  on  important  part  in 
the  battle  of  Jena,  In  1B08  he  was  mads 
commander  of  a  division  in  the  army  of  Spain, 
and  after  successive  victories  he  became  mar- 
shal in  ISll.  He  afterward  took  Orcpesa  and 
Murviedro,  and  defeated  Blake  near  the  lagoon 
of  Albufera,  under  the  walla  of  Valencia,  and 
forced  him  to  surrender  that  city,  Jan.  9, 1813, 
with  18,000  Spanish  troops  and  immense  stores. 
For  this  victory  he  was  rewarded  with  the  title 
of  duke  of  Albufera  and  a  large  revenue.  He 
gained  the  esteem  of  the  Spaniards  by  his  jus- 
tice and  moderation.  Louis  XYIII.  made  him  a 
peer  in  1814.  He  wrote  Mimoira  rur  la  ffverrt 
d'&paffne,  1808-1814(2  vols.  8vo,  Paris,  18S9). 

BCCilB,  the  popular  name  of  the  aoft-rayed 
fishea  of  ue  carp  family  (cypT-tnida)  induded 
in  the  genus  eatcttomiu  (Lesuenrl.  They  are 
oharactwized  by  a  single  dorsal,  tnree  rays  in 
the  gill  membrane,  smooth  head  and  gill  cov> 
era,  jawa  without  teeth  and  retractile,  mouth 
beneath  the  snout,  and  lips  plaited  or  tobed 
suitable  for  sucking ;  there  ore  comb-like  teeth 
in  the  throat;  the  intestine  is  very  long,  and 
the  air  bladder  divided  into  two  or  more  parts. 
There  are  about  30  apedea  in  the  fresh-wot^ 
rivera  and  lakes  of  North  America;  they  rarely 
take  bait,  and  are  voir  tenadous  of  life.  Ths 
common  sucker  {0.  Bottonienrit,  Les.)  is  8  to 


Common  Buckor  (OUottoaiu  Boalon]«nila> 

IS  in.  long,  of  a  brownish  color,  olive  on  the 
bead,  reddish  with  metallic  lustre  on  the  sides, 
and  white  below ;  it  Is  common  In  New  Eng- 
land and  the  middle  states.    The  chub  snoker 
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{C.  gObtmu,  Les.)  is  7  to  13  in.  long,  dark 
browD  aboTe,  golden  greenish  jiellow  on  the 
sidee,  ulterior  part  of  abdomen  nhitish,  and 
fins  dark ;  body  coDvez  in  front  of  dorsal,  and 
aides  of  head  sometimes  spinj  or  taberoulated ; 
it  la  common  in  the  ponds  of  the  New  Eng- 
land and  middle  states.  I>arge  species  from 
the  northern  regions  have  been  described  by 
fiichardaon  and  Agassiz.  Among  the  larger 
species  of  the  western  rivers  are  the  Miasonri 
tucker  (<7.  »longatiu,  Les.),  2  to  8  ft.  long,  in 
the  Ohio  river,  black  on  the  bock,  and  hence 
called  black  horse  and  black  bufialo ;  and  the 
buffalo  sucker  (0.  Itubahu,  Rof.),  of  abont  the 
same  size,  in  tae  Ohio,  Uisaissippi,  Missonri, 
and  their  tributaries,  brownish  above,  bronzy 
on  the  sides,  and  whitish  on  abdomen. 

KCKHG  FHH,  the  popular  name  of  the  re- 
mora,  a  spinj-rayed  fish  of  the  genns  edieneit 
(Lion.),  so  named  from  the  Qreek  Ix'iv,  to 
hold,  and  ivuc,  a  ship.  The  body  is  elongated, 
tiering  behind,  covered  with  very  small  seales; 
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UtdlMnuMD  BncklDi  VMh  (Echnwli  nrntm). 

there  are  fonr  perfect  bronchiie;  very  small 
teeth  on  jaws,  vomer,  and  palate,  crowded 
and  hardly  disMngnishable  posteriorly;  month 
email  and  horizontal,  the  lower  Jaw  the  longer ; 
eyes  above  the  angles  of  the  mouth;  ventrals 
thoracic,  narrow,  nnited  only  at  the  base;  head 
flattened.  Above  the  head  and  anterior  dorsal 
vertebrae  is  an  ovsl  disk,  presenting  from  the 
middle  to  both  sides  obliqoe  transverse  carti- 
laginons  plates,  arranged  like  the  plats  of  a 
Venetian  blind ;  on  the  middle  of  the  nnder 
•arface  are  spine-like  projections  connected 
bj  short  bands  with  the  sknll  and  vertebr», 
and  their  npper  margin  is  beset  withfine  teetb. 
According  to  Be  Blainville,  this  organ  is  an 
anterior  dorsal  fin,  whose  rays  are  split  and 
expanded  horiiontally  on  each  side  instead  of 
standing  erect  in  the  nsnal  way.  By  means  of 
this  apparatus,  partly  mctorial  and  partly  pre- 
hensile by  the  hooks,  these  fishes  attach  them- 
selves to  rocks,  ships,  and  the  bodies  of  other 
fishes,  eepeciallr  to  sharks.  The  dorsal  is  op- 
posite the  anal,  bnt  the  fins  are  weak,  and 
theoe  fishes  acoordingly  adhere  to  sharks  and 
other  moving  bodies,  which  transport  them  to 
places  where  food  is  abundant,  and  often  from 


the  tropics  to  temperate  regions.  There  are 
six  or  eight  pyloric  appendages,  but  no  air  blad- 
der. The  common  sncklog  fish  of  the  Medi- 
terranean, BO  well  known  to  the  ancients  (£. 
Ttmora,  Linn.),  is  from  12  to  18  in.  long,  shaped 
somewhat  like  a  herring,  dusky  brown  above 
and  lighter  below ;  it  has  IT  or  18  plates  on 
the  head ;  it  occm's  in  the  Atlantic  ocean,  on 
the  Briti^  coasts,  and  has  even  wandered  to 
the  American  ahores.  The  Indian  remora  (E. 
naueratei,  Linn.)  attains  a  length  of  !}  ft.;  it 
ia  olive-brown  above  and  whitish  on  the  sidei, 
and  has  23  to  34  plates  in  the  sucking  disk ;  It 
is  fonnd  in  the  Atlantic,  on  the  American  and 
African  coasts,  in  the  Red  sea,  Indian  ocean, 
and  even  aronnd  Japan.  Peculiar  to  the  Amer- 
ican coaat  is  the  white-tailed  remora  (E.  aUii- 
ea'uda,  Uitcb.) ;  it  is  from  1  to  S  ft.  long,  gray- 
ish slate  above,  with  dark  hand  on  sides;  the 
disk  has  21  plates;  it  is  not  nncommon  on  the 
aonthem  shore  of  Massachusetts  and  in  Long 
Island  sonnd,  where  it  is  generally  called  shark 
snoker.  None  of  the  species  feed  upon  the 
fish  to  which  they  are  attached,  their  food  be- 
ing small  fishes  and  floating  animals.  (See 
Lnwp  Fish.) 

WGKLlNfi,  Sir  Jofea,  an  English  poet,  bora  at 
Whitton,  Middlesex,  in  1609,  died  in  Paris 
probably  in  1642.  lie  was  educated  at  Cam- 
bridge, inherited  an  immense  fortune  from  bis 
father,  comptroller  of  the  royal  household,  and 
in  16Sl-'2  served  as  a  volunteer  under  Gus- 
tavns  Adolphns.  He  was  afterward  a  mem- 
ber of  the  court  of  Charles  I.,  and  in  1639  he 
equipped  a  body  of  100  horse  for  the  royal 
service,  bnt  was  disgraced  by  pusillanimous 
conduct  in  an  encounter  with  the  Bcots  near 
Dnnse.  In  1S40  he  was  elected  to  the  long 
parliament;  but  having  joined  in  a  plot  to 
rescue  StrafTord  from  the  tower,  he  was  com- 
pelled to  take  refuge  in  France.  His  literary 
remuns  include  (our  plays,  a  number  of  short 

[loems,  chiefly  amatory,  and  a  treatise  on  "  He- 
igion  by  Reason."  His  works  were  published 
by  Tonaon  in  ITOO^and  in  1836  appeared  "Se- 
lections from  his  Works,"  with  a  memoir  by 
the  Kev.  Alfred  Suckling.  A  new  edition  of 
his  "Poems,  Plays,  and  Remains  "was  pnb- 
liahed  in  London  In  1874. 

SIKSE^  or  a^ilsaca,  the  capital  of  Bolivia 
and  of  the  department  of  Chnquisaca,  on  a 
plateau  above  the  Riode  la  Plata,  about  10,000 
ft  above  the  sea ;  lat.  19°  20'  8.,  Ion,  6G°  IT' 
W. ;  pop.  in  186G,  2S,fl64,  the  greater  part  of 
whom  were  Indians.  It  has  regular,  spaciona, 
and  clean  itreets,  with  well  built  houses,  gen- 
erally of  two  stories.  The  principal  buildings 
are  the  cathedral,  in  the  Moresque  style,  the 
president's  palace,  the  churches  o(  San  Miguel 
and  San  Francisco,  two  monasteries,  three  nun- 
neries, and  the  theatre.  It  is  the  see  of  an 
archbishop. 

SUCRE,  AhImIo  Jmi  de,  a  South  American 
soldier,  bom  in  Cumani,  Venezuela,  in  1798, 
assassinated  near  Paeto,  Ecuador,  in  June,  18S0. 
He  joined  the  insurrectionary  ormj  in  1811, 
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■nd  waa  mads  brigadier  general  In  1819,  and 
toon  afterward  commander  of  a  dividon.  In 
Maj,  1823,  he  won  the  victory  of  Pichincha, 
which  waa  followed  bj  the  oapitolation  of 
Qnito.  In  1838  he  led  a  Colombian  army  of 
8,000  men  to  Lima,  which  he  found  in  the 
hands  of  the  royaliita,  and  retired  to  Oallao, 
where  he  waa  basiled  several  weeks  till  the 
anooeaaea  of  Qen.  Santa  Cnu  compelled  the 
royalifta  to  evacuate  Lima.  In  1824  he  ano- 
oeeded  Bolivar  in  command  of  tbe  liberating 
ann^,  and  on  Deo.  9  won  the  crowning  Tio- 
tarj  of  Ayaoaoho.  (See  Ataovoho.)  In  1826 
Bolivia  was  created  into  an  Independent  re- 
pablio,  and  on  Ang.  11  the  coDBtitnrional  aa- 
sembl]'  appointed  Sncre  president.  In  an  in- 
anrrection  in  1837  he  waa  attacked  and  ae- 
verel;  wounded.  In  1838  Qen.  Gamarra  forced 
him  to  quit  Bolivia.  Ha  went  to  Oolombia, 
waa  made  commander  of  the  Colombian  armj- 
of  the  sonth,  and  oondncted  a  ancceaatul  aeriea 
of  operationa,  which  terminated  in  the  defeat 
and  capitulation  of  the  Pemviana  under  Gen. 
La  Mar  at  Tarqni,  Feb.  2S,  1829.  In  1830  he 
waa  a  member  of  the  oonstitnent  con^eag,  and 
waa  returning  to  Qoito  from  a  aeasion  of  that 
body  when  he  waa  aasassinated. 

SVDEMUKIl.    See  SScsBsunuiro. 

SXmKTK  MOmmnS.  Bee  Obbmakt,  vol. 
vU.,  p.  744. 

SnMBIFHS.    See  BiipaoRBnoa. 

SHE,  Marie  Jowph  Eagiit,  a  French  novelist, 
bom  in  Paris,  Deo.  10,  1804,  died  in  Annecy, 
Aug.  8,  1867.  He  was  an  armj  and  navr  snr- 
geon  for  aeveral  jears  till  1839,  when  he  In- 
herited a  large  fortune,  and  commenced  wri- 
ting maritime  novela,  of  which  La  Salamandrt 
(1832)  attracted  moat  attention.  Under  the 
patronage  of  the  government  he  wrote  BU- 
toire  de  la  marint  franfaise  aa  17'  tiiels  (fl 
vols.  Svo,  18E6-'7j,  which  was  a  failure.  In 
1686  appeared  CieiU  and  in  1841  Mathildt, 
two  of  his  best  novela,  and  in  1S42  Le  mome 
a\t  diabU  and  TUriie  Dunoyer.  Lei  myitire* 
de  Parit,  a  work  presenting  terrible  pictures 
of  vice  and  corruption  (10  vola.,  1843-'8),  and 
Le  Jiiif  errant,  a  merciiess  attack  upon  the  Jes- 
uits (10  vols.,  1844-'fi),  hod  a  prodigiona  cir- 
culation, and  paaaed  tlirough  many  editions  and 
translations.  Els  other  works  include  Martin, 
remnant  troMvi  (13  vols.,  1847);  La  i^t  piehi* 
eapitaax  (IS  vols.,  1847-'9) ;  and  Let  myitire* 
du  peuple,  a  narrative  of  the  sufferings  of  a  pro- 
letarian family  throngh  ages,  which,  after  being 
continued  serially  from  1849  to  186fl,  waa  snp- 

S 'eased  on  account  of  its  alleged  immorality, 
a  failed  in  1348  aa  a  candidate  for  the  con- 
stituent aaaembly,  but  the  socialistic  tendendee 
of  bis  most  popular  works  gave  him  in  1860  a 
majority  in  a  metropolitan  district,  and  he  was 
a  silent  raeml)er  of  the  extreme  left  tilt  the  coup 
d'Hat  of  Dec.  2,  1861,  which  drove  him  from 
France.  He  afterward  lived  at  Annecy,  con- 
tinuing his  remarkable  literary  activity. 

SCFTONICS  TBUIIIJILLCS,  CahH,  a  Roman 
historian,  bom  aboat  A.  D.  72,  died  probably 


about  140.  He  waa  the  son  of  a  military  tri- 
bnne,  and  the  younger  Pliny  helped  him  to  be- 
come mofUter  epiitolamm.  From  thia  pod- 
tion  he  la  aaid  to  have  been  removed  by  Ha- 
drian abont  121  in  eonaequence  of  an  Indiscreet 
familiarity  with  the  empress  Babina.  thongh 
many  historians  entirely  disbelieve  tbe  atory, 
and  give  other  causes  for  his  dismissal.  From 
the  list  of  his  works  given  by  Suidas  he  mnat 
have  been  one  of  the  most  volnminoua  of  Ro- 
man authors.  His  chief  eitant  work  la  the 
Vita  XII  Catarum,  in  eight  books,  which 
abounds  in  details  and  anecdotes  of  a  ques- 
tionable character;  beaides  which  the  treatisea 
De  Hbutriirvi  Orammatieie  and  De  Clarii 
JShetoriive,  and  some  brief  biographies  of  T»- 
rence,  Horace,  Lnean,  Juvenal,  Pereiua,  and 
Pliny  the  Elder,  pass  under  hie  name.  Fif- 
teen editions  of  Bnetoniua's  works  had  been 
published  prerions  to  1600,  of  which  tbe  old- 
est with  a  date  ia  that  of  Rome  (fol.,  1470). 
Among  the  best  sobseqnent  editions  are  thoee 
of  Bnrmann  (3  vols.  4to,  Amsterdam,  1786) 
and  Banmgarten-Crosius  (Leipsio,  181B),  re- 
vised by  Jfaae  (3  vols.  8vo,  Paria,  1838),  and 
newly  edited  by  Roth  (1868).  All  the  frag- 
menta  attributed  to  Suetonius  have  been  pub- 
lished, with  a  critical  commentary  by  Roth 
(I860).  The  first  English  translation  waa  by 
Philemon  Hollond  (fol.,  London,  160S),  and 
the  lateat  by  Thomson  and  Forrester  (Bohu's 
"Olassioal  Library,"  1866),  On  the  sources 
from  which  Suetonius  drew  his  facts,  see  Cla- 
soa,  Taeitiu  und  &ieton  (Breslau,  18T1). 

SCCTI,  a  powerful  gronp  of  migratory  Ger- 
man tribea,  who  about  the  beginning  of  tbe 
Christian  era  are  aaid  by  ancient  writers  to 
have  occupied  the  larger  part  of  Germany. 
Cs9sar  describes  them  aa  dwelling  between  the 
Hhine  and  the  Weser.  According  to  Btrabo, 
they  extended  across  the  central  parts  of  mod* 
em  Germany,  between  the  Rhine  and  the 
Oder,  and  as  far  B.  aa  the  head  waters  of  the 
Danube.  Tacitua  seems  to  designate  by  the 
name  Snevi  the  tribes  of  eastern  Germany 
from  the  Danube  to  the  shores  of  the  Baltic 
In  tbe  3d  century  the  collective  appellation  di»- 
Bppeara,  tbe  single  tribes  of  the  group  being 
designated  by  their  distinctive  names.  Later, 
however,  other  Suevl,  an  adventurous  German 
people  of  mixed  origin,  appear  apon  the  banks 
of  the  Neckor,  where  they  gave  rise  to  the 
modem  name  Swabia,  and  idso  in  northern 
Spain,  where  they  conquered  Galicia  early  in 
the  Gth  century.  Their  Galioian  realm  waa 
destroyed  by  the  Visigoths  in  686. 

8IJIZi  L  An  iathmua  separating,  the  Medi- 
terranean and  Red  seaa,  and  connecting  tbe 
continents  of  Asia  and  Africa.  From  the  moot 
northerly  part  of  the  gnlf  of  Saei  in  the  Red 
aea  to  the  gulf  of  Pelusinni  or  Tineh  in  the 
Mediterranean  the  diatance  is  a  little  more 
than  73  m. ;  on  the  line  of  the  Suea  eanal  it  \a 
about  100  m.  The  surface  has  a  general  ele- 
vation of  only  6  to  8  ft.  above  the  adjoining 
seaa,  bnt  there  are  aeveral  ridges  of  from  30 
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to  96  ft^  and  a  few  depreBsiona,  lakes,  and  salt 
marahea  wbicb  here  become  iakea  sinoe  the 
conitmotioii  of  the  oaoal.  With  the  ezoep- 
tion  of  places  that  have  been  made  fertile  by 
irrigation,  it  ia  a  barreD,  aandy  desert,  onin- 
habitad.  Freeh  water  ia  found  in  bat  a  few 
places.  The  aorface  aoil  ia  generally  aand  and 
grave],  anderUid  with  aandetona  and  varietiea 
of  limeatona  and  conglomerate  containing  fos- 
sil remaina  and  sheila.  It  ia  probable  that  the 
whole  isthmus  was  once  under  water,  and  that 
the  Mediterranean  and  the  Bad  sea  were  con- 
nected. Since  the  opening  of  the  canal  the 
ohmate  has  ondergone  a  considerable  ameliora- 
tion, the  temperatare  having  become  lower  in 
summer  and  bigher  in  winter.  The  change  is 
attributed  to  the  infiltration  of  water  from  the 
canal,  and  to  the  vegetation  which  has  sprang 
np  along  ita  banka.  (Bee  CAtr^L.)  IL  A  gaU 
forming  the  N.  W,  arm  of  the  Red  sea,  lying 
between  Egypt  and  the  Sinai  peninsula.  It  ia 
about  180  m.  lon^,  and  baa  an  average  breadth 
of  20  m.  In  ancient  times  it  was  called  the 
Berodpolite  gulf.    The  Israelitea  are  anpposed 


to  have  eroaaed  the  Bed  tea  on  their  ezodns 
from  Egypt  a  few  milea  below  the  head  of 
the  gulf.  (See  Ezonra,  and  Rkd  Ska.)  Ill,  A 
town  of  Egypt,  at  the  head  of  the  galf  of  Snez, 
77  m.  E.  of  Cairo;  lat  20°  87'  80"  N.,  Ion.  32* 
86'  E. ;  pop.  in  1873,  18,600,  of  whom  2,400 
were  foreigner*.  The  old  town  is  walled  on 
the  three  landward  aidea,  but  open  toward  the 
sea.  It  stands  on  the  border  of  a  sandy  plain 
where  rain  seldom  falls,  and  previous  to  the 
opening  of  the  freah-water  canal  from  the 
Nile  in  1B6S  it  depended  for  water  on  supplies 
brought  from  a  distance.  Snez  naa  a  mere 
fishing  village  until  the  building  of  the  rut- 
way  from  Cairo,  when  it  began  to  increase  in 
size  and  importance:  and  the  construction  of 
the  Snez  canal,  with  its  quays,  docks,  and 
other  works,  soon  made  it  a  large  and  busy 
place.  The  new  quays  and  harbors,  with  the 
railway  station  and  dry  dock,  are  aboat  2  m. 
B.  of  the  town,  with  which  they  are  connected 
by  rulway.  Among  the  principal  buildings  at 
Suez  are  the  storehouses  of  the  PeoiDSnla  end 
Oriental  steamship  company  and  of  the  meua' 


geriu  maritimtt,  the  water  works  which  anp- 
ply  the  town  from  the  freah-water  canal,  the 
English  hospital,  and  the  chalet  of  the  khedive 
on  the  heights  overlooking  the  tows  and  har- 
bor, Snez  ia  connected  by  railway  with  Cairo 
and  Alexandria,  but  derivea  ita  principal  im- 
portance from  the  Suez  canal,  of  which  it  is 
the  southern  terminos.  From  the  opening  of 
the  canal  in  November,  1869,  to  Dec  81,  1874, 
4,TB1  veasela,  of  0,648.888  total  tonnage,  had 
paased  throngh,  of  which  2,S83  entered  from 
the  Uediterranean  and  2, 1 98  from  the  Red  sea. 
Of  the  whole  nnmber,  8,28S  were  British,  894 
French,  281  Anatrian,  236  Italian,  121  Otto- 
man, 109  Dntcb,  8fi  Egyptian,  88  German,  61 
Spanish,  and  the  remainder  of  other  national- 
ities, oi^y  8  being  American.  The  nnmber  of 
passengers  .during  the  same  period  was  278,- 
281,  including  84,197  Uoslem  pilgrims  and 
many  troops  of  various  nations.  The  total 
amonnt  of  tolls  received  daring  this  time  was 
77,738,838  francs.  In  1874,  1,264  vessels,  of 
2,421,808  gross  tonnage,  paased  through  the 
canal,  of  which  679  entered  from  the  Medi- 


torranean  and  666  from  the  Red  eea.  The 
total  receipts  for  tolls  in  1874  were  24,746,900 
francs.  In  November,  I87B,  oU  the  shares  of 
the  Snez  canal  atock  belonging  to  the  khedive 
of  Egypt,  17T  oat  of  400,  were  purchased  by 
the  British  government  for  £4,000,000.  See 
Lettret  et  doeumentt  povr  *ervir  A  VhUtoire  dv 
eanal  de  Suet,  by  Ferdinand  de  Lesseps  (Paris, 
187B). — Suez  oeoupies  probably  the  site  of  the 
ancient  Clysma,  the  Kolznm  of  the  Arabs.  In 
the  9th  ccntnry,  after  the  destrnction  of  the 
canal  connecting  with  the  Nile,  it  fell  into  de- 
cay. In  the  beginning  of  the  16th  centary  it 
became  a  naval  depot  for  the  Turkish  fleet  in 
the  Red  sea,  but  soon  lost  its  importance  again 
with  the  decline  of  navigation  in  that  sea  in 
consequence  of  the  discovery  of  the  route  to 
India  by  the  cape  of  Oood  Hope. 

SrrFOCATIOM.    See  Aspstzia. 

BnnHX>  I>  An  E.  county  of  Uassachn- 
setts,  bordering  on  Hatsachusetts  hay,  area, 
about  44  sq.  m.  It  comprises  the  cities  of 
Boston  and  Chelsea  and  the  towns  of  Revere 
and  Wintbrop.     The  population  as  returned 
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bjrtbe  cetunu  of  18T0  was  870,808;  the  aab- 
Bequent  annezstioii  of  the  town  of  WeBt  Rox- 
bnrj  from  Norfolk  oo.  and  tbe  town  of  Brigh- 
ton and  ait7  of  Oharlestown  from  Middlesex 
00.  to  BoHton  added  41,97S  inhabitanta,  ma- 
kins  the  popnIatioD  within  the  present  limitB 
of  Suffolk  oo,  in  1870,  812,77C;  in  1875,  ao- 
oording  to  the  state  census,  8S4,6S0.  The 
number  of  mannfaoturlng  eBtablialiinenta,  ao- 
oording  to  the  oenaas  of  18T0,  waa  2,S46; 
number  of  hands  employed,  48,560 ;  amoaat 
of  capital invOHted,  (47,811, 90S;  value  of  ma- 
teriuU' ased  daring  the  Tear,  $G9,884,8(I6 ;  an- 
nual Talae  of  products,  $111,880,840.  Almost 
every  variet;  of  articles  is  produced.  Oapital, 
Boston,  which  is  also  the  capital  of  the  Htst«. 
II<  A  3.  E.  oDimtjr  of  New  York,  comprising 
the  E.  part  of  Long  Island,  bounded  S.  hj 
Long  lalaad  soand  and  E.  and  S.  hj  the  At- 
lantic, drained  b^r  the  Peoonic  river  and  sev- 
eral smaller  streams,  and  traversed  b^  the  Long 
Island  and  other  rulroads ;  area,  1,200  sq.  m. ; 
pop.  in  187G,  53,088.  The  surface  is  hillj  and 
uneven  in  the  north,  but  nearly  level  in  the 
south ;  the  soil  is  generall;  sand^,  but  fertile 
along  the  sonnd.  The  ooast  is  indented  hf 
Domerous  harbors  and  inlets,  and  the  countj 
inoladea  several  small  islands.  The  chief  pro- 
ductions in  1870  were  184,664  bushels  of  wheat, 
36,436  of  rje,  616,099  of  Indian  com,  822,060 
of  oats,  20,800  of  backwheat,  667,986  of  pota- 
toes, 43,006  tons  of  haj,  47,166  lbs.  of  woo], 
and  564,766  of  butter.  There  were  7,112  horses, 
9,369  milch  cows,  9,704  other  cattle,  14,412 
sheep,  and  13,624  swine ;  6  manofactories  of 
brick,  21  of  carriages  and  wagons,  8  of  cotton, 
16  of  flsh  oil,  8  of  paper,  10  of  saddlery  and 
harness,  8  of  sails,  13  flour  mills,  1  woollen 
mill,  and  19  ship  yards.     Oapital,  Riverhead. 

BUFFOLK,  a  8.  £.  county  of  England,  border- 
ing on  the  counties  of  Norfolk,  Oambridge,  and 
Essex,  and  the  North  sea;  area,  1,481  sq.  m. ; 
pop.  in  1871,  348,479,  The  coast  line  extends 
about  GO  m.,  and  a  great  part  of  it  Is  low  and 
marshy.  The  principal  streams  are  the  8tour, 
Orwell,  Lark,  and  Waveney;  and  there  ore 
several  small  l&kes.  The  surface  is  undolating, 
with  some  flat  and  manhy  troots,  and  the  soli 
is  generally  a  rich  allavial  loam.  The  mann- 
factares,  with  the  exoeption  of  agricultural 
implements,  are  trifling.  Fishing  is  actively 
carried  on.  There  are  many  remains  of  an- 
tiquity, including  the  Boman  eaitle  of  Borgh, 
the  walls  of  which  are  still  standing.  Suffolk 
oontaiw  two  county  towns,  Jpswich  and  Bury 
SL  Edmunds ;  other  chief  towns  are  Eye,  Aid- 
borough,  Orford,  and  Sudbury. 

suns  (Arab,  tttf,  wool,  from  the  dress  of 
the  devotees),  a  peonliar  sect  of  Mohamme- 
dans, who  claim  snpernatnral  interiMurse  with 
the  Supreme  Being,  a  mystical  identity  and 
union  with  him,  and  miraculous  powers.  Said 
Abnl  Khwr  first  gathered  them  into  an  organ- 
ized body  about  820,  and  they  have  numbered 
among  them  some  of  the  most  eminent  Mo- 
hammedan scholars  and  poets. 


8U0AS 

BVGlt,  a  name  used  in  nearly  all  langnagea, 
in  various  forms,  to  designate  a  limited  num* 
bar  of  sweet  products  of  plants,  which  ismade 
by  the  ohemist  to  include  several  organic  com- 

Sounds,  many  of  which  may  be  artificially  pro- 
uoed  from  Bimilorly  constituted  organic  bod- 
ies. Sugars  are  therefore  divided  into  natn- 
ral  and  artificial.  In  general  terms  tbey  are 
now  included  among  a  group  of  compounds 
called  bexatomic  olcoools.  Two  of  the  natural 
sugars,  mannite  and  dnlcite,  having  the  com* 
position  CiUkOi,  are  satorated  heiatomic  al- 
cohols, derived  from  the  saturated  hydro- 
carbon CtHu.  Several  others,  called  glucoses, 
have  the  formula  CtHnOi,  and  maybe  regard- 
ed as  aldehydes  of  these  alcohols.  It  may  be 
remarked  tiiat  ordinary  glucose  or  grape  sugar 
Is  oonverted  Into  mannita  by  the  action  of 
nascent  hydrogen,  just  as  aoetio  aldehyde, 
OiUtO,  is  oonverted  Into  common  alcohol, 
CH.O.  There  are  also  diglucosio  alcohols, 
OiiH990ii,  the  most  important  of  which  are 
cane  engar  and  milk  sugar. — Mannite,  CiIInOi, 
is  the  chief  component  of  manna,  an  exudation 
from  a  species  of  ash.  It  is  also  found  in  sev- 
eral sea  weeds  and  in  mushrooms.  It  may  be 
prepared  by  dissolving  manna  in  boiling  olco- 
nol  and  filtering  while  hot.  It  crystallizes  on 
cooling  in  tufts  of  slender,  neodle-likc,  four- 
sided  prisma.  It  may  be  formed  artificially  by 
the  action  of  sodinm  amalgam  on  glucose,  the 
latter  taking  up  two  atoms  of  hydrogen.  By 
oxidation  with  nitric  acid  mannite  is  converted 
into  saccharic  acid,  CiHibOb,  and  ultimately 
oxalic  acid.  The  boiling  point  is  829°  F.  Dul- 
cite,  or  dnloDse,  having  the  same  formnla,  is 
obtuned  from  a  crystalline  substanee  of  un- 
known origin,  imported  from  Madagascar, 
by  boiling  water.  Crystals  belonging  to  the 
monoclinio  system  form  on  cooling  the  solu- 
tion. It  thus  differs  from  mannite,  the  crys- 
tals of  which  are  trimetrio,  and  also  in  its 
boiling  point,  which  is  860°. — The  gincosea 
are  a  group  of  sugars  having  the  oommou  for- 
mula OiHiiOi,  and  consisting,  as  far  as  known, 
of  eight  members:  1.  Ordinary  glucose  or 
dextro-glucose,  so  named  from  its  power  of 
rotating  a  ray  of  polarized  light  to  the  right, 
is  made  by  hydration  of  starch  by  the  action 
of  dilute  acids  or  of  diastase.  It  is  fonnd 
in  honey  and  various  fruits,  especially  grapes, 
and  therefore  also  called  grape  sugar.  (See 
FKkMBSTiTiOH.)  Its  rotatory  power  is  +66°  at 
all  temperatures.  2.  Maltose  is  produced  by 
the  limited  action  of  diastase  on  starch,  and 
differs  from  ordinary  glucose  only  in  its  power 
of  rotating  a  ray  of  polarized  light,  having  n 
dextro-rotatory  power  three  times  as  great  Bi 
that  of  ordinary  glucose.  It  is  converted  into 
ordinary  glucose  by  boiling  with  dilute  adds. 
8.  Lcevulose  is  isomeric  with  the  others,  but 
distinguished  from  them  by  turning  tbe  plane 
of  polarization  to  the  left.  It  also,  unlike 
other  sugars,  has  its  rotatory  power  changed  b7 
varying  the  temperature,  the  power  diminish- 
ing with  increase  of  temperature,  being  '-106° 
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At  Br  F.,  -T»-B°  St  186-5"  F.,  and  -68'  at 
1M°  P.  It  oeenra,  assooiated  with  daztn>-|^ii- 
eose,  in  honej  and  mon^  fmits.  A  nlxtare  of 
laamloBS  and  dextro-glnoose  conatitDtea  fmit 
•agar,  fmctoM,  or  invert  engar,  which  is  alao 
IsTO-rotatorjr,  because  the  apeoiflo  rotatory 
pow«r  of  IktoIobs  at  ordinarj  temperature  ia 
greater  than  that  of  dextro-glaooae.  4.  Uan- 
nitoBo,  prodnoed  bj  the  oxidation  of  mannite, 
ia  nner^Btallizable  and  fermentable,  but  has 
no  action  on  polarized  light.  S.  Galactoaa, 
formed  bj  the  action  of  acidi  an  milk  sagar, 
orjatallizea  more  readily  than  ordinary  gln- 
oose,  has  a  dextro-rotatorj  power  of  8S'8°, 
and  is  easily  fermentable.  6.  Inoeite  oocnrs 
in  the  mnacnlar  anbetonce  of  the  heart  and 
other  organs  of  the  animal  body,  in  groen 
kidney  beana,  and  in  other  plants.    It  forms 

Kisma  resembling  gypenm,  soluble  in  water, 
t  insolnble  in  alcohol  and  ether.  It  does  not 
ferment  with  yeast,  bnt  in  contact  with  obeese, 
decaying  flesh,  or  membrane,  with  chalk, 
it  nndergoee  lactons  fermentation,  producing 
lactio,  butyric,  and  carbonic  acids.    It  has  no 

Stical  rotatory  power.  7.  Sorbine  occurs  in 
3  jnice  of  the  mountain  aeh  berry.  The 
juice  on  standing  deposits  brown  crystalline 
matter,  which  by  recryatollization  forms  crys- 
tals belonging  to  the  trimetrio  lystem.  It 
dissolves  easily  in  water,  snd  has  a  very  sweet 
taste.  It  is  converted  by  hot  nitric  acid  into 
oxalic  etaA,  and  does  not  ferment  with  yeast, 
but  like  inosita  nndergoes  lactons  fermenta- 
tion. It  has  a  rotatory  power  of  about  —47°. 
8.  Eacalyne  Is  found  with  other  kinds  of  sogar 
In  the  so-called  Anstrolisn  msnna,  which  falls 
in  opsqac  drops  from  various  species  of  euco- 
lyptne.  Its  optics!  rotatory  power  is  shout 
+60". — Besides  these  glucoses,  there  are  sn- 
gars  which  may  be  regarded  aa  formed  by  the 
combination  of  two  or  more  molecules  of 
glucose  with  the  elimination  of  a  nnmber  of 
molecules  of  water.  These  sngars  have  been 
called  polyglnoosio  alcohols,  having  the  for- 
mula OiiHnOu.  1.  The  most  important  mem- 
ber, aa  well  as  the  most  importsnt  of  all  the 
eogsrs,  is  csne  sugar,  or  SBCcharose,  which  ia 
found  in  the  jnice  of  many  of  the  grasses  and 
the  Bsp  of  several  forest  trees,  psrticiilarly  the 
hard  maple,  in  the  roots  of  the  beet,  psie- 
nip,  mallow,  and  several  other  plants,  and  in 
most  sweet  fmits,  associated  with  Itevnlose 
and  deitro-glncose  (currant  augar,  fructose). 
Talnnts,  hazelnnta,  and  almonds  contain  only 
eane  sngar.  Honey  and  the  nectaries  (d 
flowers  contain  cene  sugar  together  with  in- 
vert sagar.  Pure  cane  sngar  separates  from  a 
eolntion  hj  slow  evaporation  in  large  trans- 
parent colorless  crystals,  having  the  llgnre  of 
a  modified  monoclinio  prism.  From  hot  sat- 
urated solutions  it  is  obtained  in  masses  of 
smaller  cryBtsls  (loaf  sngar).  Its  optical  rota- 
tory power  is  -fTS'S";  itSBp.gr.  1'6,  nnchange- 
able  in  the  air.  Wben  heated  a  little  above 
SSO"  it  is  converted,  without  loss  of  weight, 
into  a  miztnre  of  dextro-glucose  and  Issvo- 


AB  441 

luaan,  the  anhydride  of  Invulose  (OiiHiiOu= 
C.H,>0.+C.H,.0.  or  Involnsan).  It  changes 
with  loss  of  wster  into  otlier  substances  as  Lhs 
temperature  rises,  nntil  at  410°  a  brown  sub- 
stance called  caramel  is  form«d,  which  consists 
of  a  mixture  of  several  compounds,  all  result- 
ing from  the  elimination  of  the  elements  of 
water  from  sugar.  As  the  temperature  rises 
gsses  are  evolved,  consisting  of  carbonic  oxide, 
marsh  gaa,  and  carbonic  acid,  and  a  distillate 
is  obtained  consisting  of  brown  oils,  acetic 
acid,  acetone,  and  aldehyde,  a  qnantity  of 
charcoal  remaining  in  the  retort.  By  pro- 
longed boiling  with  water,  cane  sugar  ia  con- 
verted into  invert  sugar,  the  transform ation 
being  accelerated  by  the  presence  of  acids,  es- 
peci^y  sulphnric.  It  is  not  directly  ferment- 
able, bat  by  the  action  of  yeast  is  resolved 
into  dextrose  and  hevulose,  which  then  enter 
into  fermentation.  It  is  a  reducing  agent, 
capable  of  readily  taking  the  oxygen  from  sev- 
eral oxides  and  metallic  salts.  It  forms  with 
chlorate  of  potaasinm  a  mixtore  which  deto- 
nates on  percussion,  and  barns  vividly  in  con- 
tact with  oil  of  vitriol.  It  is  distiognlshed 
from  glucose  by  not  turning  brown  when 
triturated  with  alkalies;  bnt  it  combines  with 
the  alkalies,  forming  compounds  called  sn- 
crates.  it.  Parasaccb arose,  C,.HnO,„  is  pro- 
duced by  the  spontaneous  fermentation  of  a 
solution  of  cane  sugar  containing  ammoninm 

ShoBphate.  Its  rotatory  power  is  -1-106°.  8. 
[elitose,  CnHitOu,  is  found  In  the  Anstrolien 
manna,  associated  with  mannitose.  The  crys- 
tals  which  are  deposited  from  the  aqueous 
solution  are  hydrated,  the  formula  being 
0i.H„0i,H-8n,0.  At  212°  F.  they  give  off 
two  molecoles  of  water,  and  at  288°  become 
anhydrous.  Its  rotatory  power  is  +102°. 
Helitose  ferments  by  the  action  of  yeast,  bnt 
is  first  resolved  into  glucose  and  eucalyne.  4. 
Kelezitose,  OuBnOu,  is  a  kind  of  sugar  fonnd 
in  die  so-called  manna  of  Brian^on,  which 
exudes  from  the  young  shoots  of  the  larch. 
It  ia  not  OS  easily  acted  on  by  reagents  as  the 
foregoing.  Its  rotatory  power  is  about  +  94°, 
C.  Trehalose,  Ci>H„0„^  2H,0,  is  obtained 
from  trehala  manna,  the  produce  of  a  species 
of  eekinopt  growing  in  the  East,  It  forms 
rhombic  crystals,  which  when  heated  below 
212°  F.  slowly  pve  ofl  their  molecules  of 
water.  Its  rotatory  power  is  ■HB9°.  With 
strong  nitric  acid  it  forms  a  detonating  nitro- 
compound. It  is  not  readily  acted  on  by  re- 
agents, 6.  Mycose,  isomeric  with  trehalose, 
and  also  con  tuning  two  molecules  of  water, 
is  obtained  from  the  ergot  of  rye  by  precipi- 
tating the  aqueons  extract  of  the  (ungns  with 
basic  ooctste  of  lead,  removing  the  lead  from 
the  filtrate  by  hydrosulphuric  acid,  evaporating 
to  n  simp,  and  leaving  the  liquid  to  crystalline. 
Its  rotatory  power  is  -nes-O  .  7.  Milk  sugar, 
or  lactose,  contains  one  molecule  of  wster,  the 
formula  being  CuBiiOn+EiO.  Jt  is  an  im- 
portant constituent  of  milk,  and  ia  obtained  by 
evaporating  the  whey  to  a  amp,  from  whloi 
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on  standing  it  separates  in  impnre  crjrtols,  and 
maj  be  purified  by  redissoiving  in  water  and 
filtering  through  animal  charcoal.  It  forms 
white,  tranalucent,  (oor-sided,  trimetrio  prisms 
of  great  hardness.  It  dissolves  slowlj  in  cold 
water,  reqniring  fire  or  six  times  its  weight- 
Its  optical  rotatory  power  is  +698°.  Verj- 
stroDg  nitric  add  converts  milk  sngar  into 
nitro-lactine.  It  is  bronght  very  slowly  into 
alcoholic  fermentation  by  the  action  of  yeast, 
but  when  cheese  or  rennet  is  nsed  it  is  read- 
ily converted  into  laotic  acid,  alcohol  being 
formed  at  the  same  time.  A  Und  of  sugar 
called  glyoyrrhizine  or  liqaorioe  sogar,  having 
the  formula  Gi(Ui«Oa,  is  found  in  liqnorioe 
root  (jflyeyrrhixa).  It  has  a  peculiar  sweet 
taste,  bnt  cannot  be  made  to  ferment.  Ac- 
cording to  Gorup-Bosanez,  when  boiled  with 
dilute  acids,  it  splits  up  into  a  resiuoas  body 
called  glycyrretiue,  OnUiiOt,  and  glnoose. — 
SaeehaTinutry.  There  are  various  methods  of 
estimating  the  proportion  of  sugar  in  a  given 
Bolation,  which  are  embraced  nnder  the  gene- 
ric term  saccharimetry.  They  are  asaally  em- 
ployed for  the  estimation  of  oane  sugar.  There 
are  four  principal  methods:  1,  by  the  specif c 
gravity  of  the  solntion;  2,  by  the  amount  of 
carbonic  anhydride  or  of  alcohol  it  wiU  yield 
in  fermentation ;  S,  by  the  amount  of  snboiide 
of  oopper  precipitable  from  a  solution  by  the 
action  of  grape  sugar,  into  which  the  cane 
sugar  present  is  first  converted;  4,  by  the  de- 
gree of  rotation  given  to  a  beam  of  polarized 
fight  in  passing  through  the  solution.  In  the 
first  and  fourth  methods  instruments  called 
soooharometers  are  employed,  the  term  sac- 
charimeter  being  often  applied  to  the  polari- 
zing instrument.  The  specific  gravity  or  hy- 
drometrio  saccharomster  is  used  by  brewers 
for  determining  the  amount  of  saooharine  mat- 
ter which  has  been  produced  in  wort  by  the 
fermentation  of  malt.  (See  Bbkwinq,  and  Uv- 
DBOUBTKK.)  The  instrument  is  also  employed 
by  sagar  makers  and  distillers.  The  brew- 
er's saccharometer  (s  nsnally  graduated  »o 
as  to  indicate  the  excess  of  weight  of  1,000 
parts  of  a  liquid  by  volume  over  that  of 
the  same  volume  of  distilled  water.  For  this 
purpose  the  hydrometer  is  markedlOOO  upon  its 
stem  at  the  point  to  which  it  sinks  in  water, 
and  with  increasing  nnmbera  below  this  point. 
If  the  tested  solution  is  dense  enongh  to  float 
the  instrument  till  the  nomber  106S  is  at  the 
surface,  it  is  said  to  have  a  specific  gravity  of 
60 ;  if  only  to  1020,  its  gravity  is  said  to  be  SO. 
Tables  are  used  by  which  the  quantity  of  sogar 
may  be  estimated  from  the  specific  gravity  thus 
ascertained,  and  the  tables  may  be  adapted  to 
differently  eradnated  instruments,  bnt  the  one 
above  descnbed  (BanmS's)  is  usually  employed. 
As  beer  wurt  holds  other  snbstances  besides 
sugar  in  solution,  the  method  is  not  eiact,  bnt 
in  experienced  hands  it  answers  all  the  pur- 
poses of  the  brewer.  When  the  solution  is 
purely  saooharine,  or  nearly  so,  as  in  clarified 
oane  juioo,  the  process  is  mora  nearly  aeon- 


rate;  but  when  other  snbatanoea  are  pres- 
ent the  precise  amount  of  sugar  may  be  de- 
termined by  the  seoond  method,  that  of  pro- 
dntong  fermentation  and  estimating  the  quan- 
tity of  carbonic  anhydride  or  of  alcohol 
which  is  thereby  formed.  The  third  metb* 
od,  that  by  precipitation  of  saboxide  of  cop- 
per from  an  alkaline  solution  of  tartrate 
of  oopper  and  potash,  is  briefly  as  follows: 
A  standard  solution,  known  as  Fehling's,  ia 
prepared  with  1  oz.  of  crystallized  sulphate 
of  copper,  8  oz.  of  bitartrate  of  potash,  -I 
oz.  of  pure  oarbouite  of  potash,  and  14  or  16 
oz.  of  a  solution  of  caustic  potash  of  sp. 
gr.  l-]2,  with  Bulficient  wat«r  to  make  the 
solution  weigh  1G,160  grs. ;  200  gra.  of  this  so- 
lution contaiu  an  amount  of  oopper  which  ia 
completely  precipitated  by  1  gr,  of  grape  sugar. 
In  using  Fehling's  solution  a  temperatnre  ap- 
proaching the  boiling  point  should  be  mun- 
tuned,  and  the  saccharine  solution  should  be 
slowly  added  from  a  graduated  burette.  It  is 
necessary  before  testing  to  convert  the  cane 
sugar  into  glucose,  which  is  done  by  adding 
snlphurio  acid  and  boiling.  The  method  by 
polarized  light  Is  performed  by  employing  an 
instrument  first  devised  by  Biot,  but  since  modi- 
fied and  improved  by  Boleil.  In  the  article 
LioBT,  vol.  X.,  pp.  449,  4S0,  it  is  shown  thttt 
severs!  substsnces  have  the  property  of  rota- 
ting the  plane  of  a  polarizea  ray,  some  to  the 
right  and  some  to  the  left,  and  also  that  sub- 
stances having  the  same  ohemioal  oompo«tion 
may  rotate  the  ray  in  both  directions.  A  so- 
lution of  dextrose  (grape  sugar  or  glucose)  has 
the  property  of  right-handed  rotation,  while 
Iffivuiose,  having  the  same  chemical  composi- 
tion (CiIIiiOi),  tnrns  the  place  of  polarization 
to  the  left  Quartz  also,  by  reason  of  a  differ- 
ence in  its  molecular  structure,  is  in  some  spe- 
cimens right-handed  and  in  others  left-handed 
in  its  power  of  rotation.  The  original  appa- 
ratus devised  by  Biot  employed  a  tube  oon- 
taining  the  solution  of  sugar  to  be  examined, 
the  depth  of  the  liquid  producing  a  certain  de- 
gree of  rotation  indicating  the  proportion  of 
glucose  it  contained,  and  therefore  tiie  amount 


Soleil  does  not  measure  the  degree  of  rotation 
produced  directly,  as  in  Biot's  instmment,  but 
employs  the  principle  of  compensation,  and 
furthermore  employs  a  comparison  of  oolor, 
nsing  therefore  white  instead  of  homogeneons 
light.  The  amonnt  of  oompensation  is  mea- 
sured by  an  attachment  called  a  compensator, 
which  is  made  of  two  wed  ge- shaped  piaoes  of 
quartz  whose  combined  thickness  may  be  varied 
by  sliding  them  over  each  other.  A  oopper 
tube,  tn,  figs.  A  and  B,  tinned  on  the  inside  and 
containing  the  solution  to  be  tested,  is  closed 
at  both  ends  by  two  glass  plates,  and  rest* 
upon  the  support  i,  which  also  bears  at  its 
ends  the  tubes  a  and  r.  These  tubes  contain 
the  analyzers  and  polarizers,  which  are  repre- 
sented in  section  at  B.    The  light  of  a  com- 
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mon  lamp  Is  pused  throoi^  tho  ^>«rttir«  8 
and  the  aonble-refracting  prism  r,  the  pclari- 
ser  wbioh  transmiU  the  oi^inar?  raj,  Uke  ez- 
traordinar;  being  thrown  oat  of  the  field  of 
Tision.  (See  Light,  vol.  x.,  pp.  44£,  446.) 
^nte  prism  U  ao  placed  that  the  plane  of  polari- 
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catioD  is  is  the  aiis  of  the  Instrnment  and  also 
vertical.  After  passing  throagh  the  double- 
refractiiig  priam  the  polariied  ray  meets  a  re- 
fraotjug  plate  ;,  shown  in  section  at  E,  com- 
posed of  two  pieces  of  qnarti  plaoed  side  hj 
side,  one  haTing  right-handed  and  the  other 
left-handed  polarinng  powers.  Theae  plates 
are  each  8'76  millimetres  thick,  producing  a 
rotation  of  90°  and  a  rose-violet  tint,  coBed 
the  transitioa  tint.  These  two  qnarti  plates, 
having  equal  powers  of  rotation,  tarn  tne  ray 
in  opposite  direotions,  and  therefore  when 
viewed  through  a  doDble-refracting  prism  they 
^ipear  of  the  same  tint  when  the  plane  of  the 
r^  is  perpendicular;  but  if  it  has  been  tamed 
by  passinR  through  a  rotating  solution,  a  dif- 
tereuoe  of  tint  will  be  produced.  After  pass- 
ing tfarongh  the  donble  qaartz  plate  q,  the  ray 
traverma  the  eolation  in  the  tabs  m,  and  a  sin- 
(de  qaartz  plate  i,  fig.  B,  of  any  thickness  and 
either  rigbt-handed  or  left-handed.  The  com- 
pensator n,  composed  of  two  wedge-shaped 
pieces  of  qaartz,  shown  in  section  at  0,  both 
either  right-handed  or  left-handed,  but  of  op- 
Mrite  rotation  to  the  plate  t,  is  next  traversed 
Dy  the  ray.  This  compensator  can  be  varied 
in  Uiickneas  and  therefore  in  rotating  power 
K>  ai  to  balance  exactly  the  degree  of  rotation 
prodaoed  by  the  solution.  Its  thickness  is 
regnlated  by  means  of  a  rackwork  and  pinion 
tinied  by  the  milled  head  screw  b,  figs.  A  and 
B.  A  scale  and  vernier  shown  at  D  is  affixed 
to  the  plates,  by  which  the  thioknosB  of  the 
compensation  may  he  read,  the  vernier  point- 
ing to  zero  when  tbe  thickness  of  the  two 
plates  ia  eqaal  to  that  of  t.  A  doable-refracting 
prism  e,  fig.  B,  is  placed  next  behind  the  oom- 
penaator  to  act  as  an  analyzer  which  has  been 
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aot«d  npon  by  the  solntion  and  the  rarlons 
plates.  When  the  liqnid  in  the  tube  is  inac- 
tive and  the  compensator  ia  not  at  zero,  the 
piste  i  and  the  compensator  will  neutralize 
each  other's  eSact,  and  the  two  ports  of  the 
donble  qaartz  q  will  have  the  same  tint ;  bnt 
when  the  tnbe  m  contains  a  solution  having  a 
rotatory  power,  like  sngar,  this  power  added  to 
that  of  one  of  the  plates  wiil  rotate  the  plane 
of  polarization  of  the  transmitted  rsy  either  to 
the  right  or  to  the  left  If  the  solution  con-  • 
tuns  cane  sngar  or  dextrose,  or  a  certain  excess 
of  either,  it  will  rotate  it  to  the  right ;  if  it  oon- 
taina  laavnlose  or  a  certain  excess,  it  will  rotate 
it  to  the  left,  and  therefore  a  difiference  in  tint 
will  be  observed  in  the  two  halves  of  the  doable 

auartz  plate  g,  one  hslC  perhaps  being  red  and 
le  other  blue.  The  thickness  oT  the  compen- 
sator ia  then  adjnsted  by  taming  the  milled 
head  b  until  the  tints  become  the  same,  and  the 
increase  or  decrease  in  the  thickness  of  the  two 
plates  will  indicate  the  rotatory  power  of  the 
solntion,  either  right-handed  or  left-handed,  and 
may  be  read  upon  the  scale.  The  following 
Btsndsrdot  comparison  is  employed:  If  16'471 
grs.  of  pare  cane  sngar  is  dissolved  in  suffident 
water  to  moke  100  cubic  centimetres,  this  soln- 
tion placed  in  a  tnbe  20  centimetrea  long  will 
nroduce  the  same  degree  of  rotation  as  a  right- 
handed  qnartz  plate  one  millimetre  thick.  Or 
if  a  tube  exactly  87-86  in.  long  is  filled  with  a 
solntion  containing  10  per  cent  of  pore  cane 
sugar  (oryatallixed  sugar  candy),  and  a  polar- 
ized T^  from  the  middle  of  the  yellow  hand 
of  the  spectrum  is  passed  through  it,  the  ro- 
tation of  the  plane  will  be  788°.  This,  com- 
pared to  the  rotation  produced  by  a  solution 
of  pure  cone  sngar  of  a  different  Btrengtb,  will 
show  the  relative  proportion  it  contains;  or 
if  the  depth  of  the  solution  is  less,  the  rota- 
tion will  be  less  in  the  same  proportion.  If 
the  solution  contains  left-handed  sugar,  the 
result  will  be  vitiated  and  corrections  nave  to 
be  made.  This  may  be  done  hj  converting  all 
the  BngBT  Into  left-handed  sugar  by  the  action 
of  hydroohlorio  aold,  and  making  a  second  ob- 
servation, when  by  a  comparison  of  the  results 
obtained  at  both  ohservetiona  the  amount  of 
cane  sugar  may  be  estimated.  The  optical  to* 
tatory  power  ot  the  various  angars  mentioned 
in  this  article  has  been  determined  according 
to  the  standard  of  comparison  here  given.  The 
arrangement  of  prisms  and  lenses  placed  behind 
the  double-refracting  priam  o  forma  what  M. 
Soleil  calla  the  producer  of  sensible  tints.  The 
particular  tint  which  allows  the  most  delicate 
difference  in  the  color  of  the  two  halves  of  the 
donble  quartz  to  be  distingnished  ia  not  the 
same  for  all  eyes.  Thia  effect  is  produced  by 
placing  in  front  of  the  prism  e  a  quartx  plate 
0  cnt  perpendicnlar  to  uie  axis,  then  a  small 
Galilean  telescope,  consisting  of  a  double  con- 
vex lens  g  and  a  double  concave  lens  /,  with 
adjustable  focal  distance.  The  doable-refract- 
ing prism  e  acta  as  polarizer  to  the  qnortz  o, 
while  the  priam  a  is  the  analyzer,  and  on  being 
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tamed  to  the  riglit  or  left  mof  be  made  to 
prodaoe  that  tint  to  which  the  eje  at  the  ob- 
gerrer  is  the  moat  eensltive.— 5u?(M-  Oane. 
Oommercifll  oane  sugar  is  made  from  species 
of  Meeharum,  espeoiallj  S.  offieinarum,  a  genaa 
of  grosBes  of  the  tribe  aiidropogonea,  of  which 
BabdirisioD  the  onltivat«d  aorghom  and  broom 
corn  are  familiar  examples.  Sugar  oane  ia  a 
peremiial  grasa,  with  solid  stems  from  Q  to  20 
ft.  high,  the  older  plants  throwing  np  namer- 
OQS  stems  or  snokers  from  the  root ;  the  leavee, 
8  ft.  or  more  long  and  8  in.  broad,  have  thin 
sheaths,  Dsaollj  glancons  with  a  bloom  or 
wazj  eindatioD,  which  is  also  found  upon  the 
stem,  espeoiall}'  in  the  darfc-oolored  varieties ; 
the  flowers  are  in  a  large,  ample,  and  ahow^ 
panicle,  about  S  ft.  long,  the  altimate  branches 
of  which  are*  notched  or  Jointed,  bearing  at 
eaoh  joint  two  flowers,  one  of  which  is  sessile 
and  neutral,  the  other  on  a  short  pedicel  and 
perfect;  both  kinds  of  flowers  are  sorrounded 


bj  a  toft  of  long  hdrs,  which  gives  the  oinster 
a  soft  ailverj  appearance.  The  aap  or  jnioe  of 
the  plant  contams  from  IS  to  SO  per  cent  of 
SQgar.  It  haa  not  been  fonnd  in  the  wiid  state 
in  any  part  of  the  world;  and  while  there  Is 
mnch  doubt  as  to  its  native  oonntrj,  the  most 
oorefnl  inveatigations  point  to  Bengal  as  the 
oripn  of  S.  offieinarum,  and  it  was  there  that 
the  manufacture  of  sugar  commenced.  If,  aa 
botanists  are  disposed  to  adroit,  the  sugar  oane 
of  China  is  a  distinct  speoiea  (S.  Siriente),  it 
would  appear  that  the  cultivation  of  related 
plants  for  the  extraction  of  angar  was  nnder- 
taken  separatelj  in  two  distinct  and  widelj 
separated  countries.  While  the  prodaot  was 
anciently  referred  to  as  "  honej  of  canes,"  and 
bj  other  names,  sngar  as  we  know  it  is  not 
mentioned  before  the  commencement  of  the 
present  era.  Dioscorides,  about  A.  D.  100,  men- 
tions laeeharon.  In  the  9th  oenturj  the  culti- 
TBtion  had  extended  to  Persia,  and  in  the  10th 


and  11th  centuries  Avicenna  and  other  eastern 
physicians  used  sugar  in  medicine.  Its  cnlti- 
vation  was  carried  on  in  Spain  in  the  10th 

oeatury,  at  which  time  bqmt  was  an  article  of 
trade,  especially  by  the  Venetians,  through 
whom  the  English  received  their  anpply.  The 
cane  was  introduced  into  Uadeira  in  1420,  and 
some  time  after  into  the  Oanariea.  With  the 
diaoovery  of  America,  its  distribution  was  very 
rapid,  Santo  Domingo,  Brazil,  Mexico,  Onade- 
loupe,  and  other  coantnes  undertaking  its  cul- 
ture in  quick  sucoeaaian.  Meanwhile  it  spread 
to  Africa  and  the  Indian  archipelago.  In  1862 
it  was  taken  to  Now  South  Wales;  it  had  long 
previonaty  been  cultivated  in  most  of  the  isl- 
ands of  the  Pacific  Several  early  writers 
mention  the  sngar  cane  as  one  of  the  indige- 
nous products  of  the  United  States,  and  it  was 
said  to  grow  in  Yir^^nia  and  in  Louisiana;  of 
oonrse  some  other  larae  grass  was  mistaken  for 
the  sugar  cane ;  both  the  common  reed  (phrag- 
mite*)  and  the  southern  cane  (aruttdinarui) 
have  a  sufBciently  near  resemhlance  to  sugar 
oane  to  lead  a  careless  observer  into  this  error. 
The  plant  appears  to  have  been  cultivated  in 
this  country  for  the  first  time  about  ITCl,  near 
the  site  of  New  Orleans,  by  some  Jesoita  from 
Santo  Domingo.  In  1758  the  first  sugar  mill 
was  built,  a  Uttle  farther  down  the  river,  by 
M.  Dubreuil.  According  to  a  statement  of 
E.  J.  ForataU  in  De  Bow's  "Industrial  Ee- 
souroes,"  vol.  ili.,  p.  27S,  tbe  manufacture  of 
cane  into  sugar  does  not  seem  to  have  com- 
menced before  1764 ;  but  sngar  is  said  to  hav« 
been  one  of  tbe  staple  producta  of  the  colony 
in  1770.  After  the  revolutionary  war  it  was 
prosecuted  so  snocesatully  by  emigrants  from 
the  United  States  that  in  1808  there  were  81 
sugar  estates  on  tbe  Misaiaaippi  delta  alone. 
The  oeaaion  of  Ijouisiana  to  Spain  seems  to 
have  arrested  the  industry,  as  no  accounts  of 
sugar  making  are  found  until  1791,  when  tbe 
first  sugar  house  under  the  Spanish  govern* 
ment  was  erected  by  a  Mr.  Sobs  at  Terre  anx 
Bcenfs,  in  tbe  pariah  of  St.  Bernard.  The  next 
was  established  in  1796  on  a  plantation  where 
now  stands  OarroUton.  The  sucoeaa  of  this 
enterprise  was  the  foundation  of  the  sugar  cnl' 
ture  in  Louisiana.  lu  1818  the  produotEoD 
was  26,000  hogsheads,  and  the  cane  was  gronnd 
altogether  by  cattle,  ateam  power  not  being 
introduced  till  1822.  The  sugar-growing  dis- 
trict in  Louisiana  is  on  both  sides  of  the  Mis- 
sissippi, from  67  m,  below  New  Orleans  to 
nearly  190  m.  above;  on  the  Red  river  and  its 
tributariea ;  and  on  many  of  the  bayous.  But 
even  Lonisiana  is  rather  too  tar  north  to  allow 
of  the  perfect  ripening  of  the  plant,  which  ia 
sometimes  killed  by  the  frost  in  the  spring, 
and  also  injured  in  October  and  November. 
In  Texas  the  crop  is  important,  and  cane  is 
grown  to  a  considerable  eitent  in  several  of 
Uie  other  gulf  states,  especially  in  Florida,  and 
to  a  limited  extent  in  South  Carolina,  Tennes- 
see, and  Kentucky.  In  the  more  northern 
localities  it  ia  profitably  cultivated  munly  for 
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tbe  mannfactnre  of  ump. — It  is  not  deflDitel7 
Mttled  whether  th«  sugar  ovie  from  Ohios  0. 
SitUTUti)  ia  really  &  autinot  spedeB,  bnt  all 
other*  ionuerlj  8o  regarded  are  now  consid- 
ered aa  onl;  forms  of  3.  laecharatum,  of  which 
each  Bngar-growing  conntrj  haa  several  Tarie- 
ties.  The  oooDtr;  or  oreole  cane,  the  kind 
fint  introdnoed  into  the  Weit  Indies  and  Lon- 
Inaua,  and  regarded  as  the  original  form  of  the 
speoies,  was  at  one  time  mndi  esteemed,  bat 
has  greatly  deteriorated.  The  ribbon  cane,  bo 
oatledfrom  the  yellow  and  purple  stripei  upon 
the  stem,  is  inferior  to  the  following  varieties. 
The  Otaheite  or  Bonrbon  cone  was  introdnced 
into  Geor^a  in  ISOfi,  and  is  also  a  favorite 
variety  in  some  parte  of  the  West  Indies,  its 
Item  being  thioker  than  that  of  the  others.  It 
has  been  supposed  that  this  was  a  native  of 
Otaheite  or  Tahiti.     The  violet  or  Batavian 


are  iQxnriaiit  and  of  a  dark  green  color,  and 
the  flowers  are  purplish ;  it  has  been  described 
aa  a  distinct  species,  8.  violaavm,  bnt  there  is 
nothing  to  warrant  its  separation  from  the 
ordinary  cane.  Besides  these  leading  varie- 
ties,  there  are  the  claret,  imperial,  Hont  Blanc, 
and  others,  with  nnmerons  loool  subvarieties. 
The  dark-Dolored  canes  are  fonnd  to  resiBt  the 
attacks  of  disease  much  better  than  the  light- 
colored  ones,  a  peculiarity  of  which  there  are 
nnmerons  oUier  illnstrations  among  plants  and 
animals. — In  none  of  the  sagar-prodacing  conn- 
tries  does  the  sugar  cane  ever  perfect  seeds, 
and  it  is  quoted  as  an  illnstrstion  of  the  fact 
that  plants  whloh  have  long  been  propagated 
by  otter  methods  lose  the  power  of  producing 
seeds.  The  cane  is  always  propagated  by  cnt- 
tiugs,  and  as  the  lower  portion  of  the  stem  is 
the  richest  in  snger,  the  apper  and  compara- 
tively worthless  portions  are  nsed  for  outtin^s, 
a  practice  to  which  the  deterioration  of  vane- 
ties  is  ascribed.  The  details  of  cultivation 
Tary  in  different  oonntries ;  in  the  cooler  cane 
regiona  there  is  a  sesson  when  growth  most 
oease,  while  in  others  it  is  coutinnous ;  in  some 
prolonged  rains  modify  the  coltnre,  and  in 
others  irrigation  most  supply  the  needed  mois- 
ture. Bnt  wberever  it  is  grown,  it  mnst  have 
a  fertile  soil ;  it  is  a  plant  which  quickly  ei- 
hansts  the  soil,  and  nnless  manure  is  used,  the 
land  is  fallowed,  or  the  crop  forms  part  of  a 
rotation,  the  soil  is  soon  mn  down.  In  some 
■Qgar-growing  oonntries  the  ground  is  prepared 
by  penning  cattle  upon  the  fields;  in  others 
some  crop  is  grown  which,  with  the  weeds,  is 
tamed  under;  and  in  the  British  West  Indies 
fertilizers  of  various  kinds  are  nsed.  The  dis- 
tance between  the  rows  varies  from  2i  to  8  ft., 
the  latter  distance  giving  a  i>etter  crop  than 
(ilOBer  rows.  In  the  best  culture  the  land  is 
well  ploughed,  and  then  thrown  up  into  ridges 
with  the  ploagh,  at  the  desired  distance  apart; 
a  trench,  8  in.  or  more  deep.  Is  opened  npon 
the  top  of  the  ridge,  in  wmch  the  onttings, 
about  8  ft.  long,  are  lud  in  a  single  and  eome- 
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timea  a  double  row;  the  cane  Is  then  covered 
by  hoes,  or  by  a  cane  ooverer  drawn  by  horses, 
which  will  cover  10  acres  in  a  day.  After  the 
shoots  appear  they  are  kept  clear  of  weeds 
until  they  shade  Uie  ground,  and  prevent  all 
other  growth.  In  dry  oonntries  it  is  customary 
to  "  trash  "  the  cane  when  it  gains  a  snfficient 
size;  the  lower  leaves  are  broken  off  and  laid 
npon  the  earth  to  prevent  evaporation.  The 
shoots  produced  the  first  year  from  the  cut- 
tings are  called  "plant  canes;"  it  is  known  to 
have  attained  its  full  growth  by  "arrowing;" 
the  lower  joints  are  nsnally  abont  S  in.  long, 
bat  above  they  increase  in  length  while  they 
diminish  in  diameter  and  are  much  less  rich  in 
sugar,  nntil  Anally  a  long  joint  (in  tropical 
countries  6  or  8  ft.  long)  shoots  up,  which  if 
permitted  wonld  bear  the  flower  cluster ;  this 
shoot  is  termed  the  "  arrow,"  and  its  appear- 
ance indicates  that  the  cane  shonld  he  topped, 
or  cut  up  at  once,  else  the  accnmulated  sugar 
in  the  jnices  of  the  plant  would  be  expended 
in  the  production  of  flowers.  In  climates  where 
the  season  is  short  the  cane  does  not  arrow, 
and  the  time  for  catting  is  governed  by  the 
probable  appearance  of  frost.  In  Looisiana 
it  begins  to  ripen  at  the  bottom  in  Angast ; 
ss  each  joint  ripens  the  leaf  belonging  to  it 
withers,  and  when  it  is  time  to  harvest  the 
upper  part  of  the  cane  is  cat  back  to  a  joint 
upon  which  the  leaf  is  dry,  and  the  crop  is  cat 
on  close  to  the  groand ;  if  frost  is  apprehended, 
the  cane  is  "  mattreseed,"  the  product  of  three 
rows  being  so  laid  together  that  the  leaves  of 
one  armful  will  cover  the  buts  of  the  prece- 
ding; being  thus  thatched,  the  canes  are  pro- 
teeted  from  frost  and  will  keep  in  this  state 
for  several  weeks  without  injury.  The  second 
year  after  nlanting  nnmerons  uioots  start  np 
from  the  old  plants;  these  are  called  "rat- 
toons"  (Fr.  rattan*),  and  the  crop  is  there- 
after a  rattoon  crop,  the  value  of  whiob,  thongh 
less  than  that  of  the  plant  cane,  depends  upon 
the  original  fertility  of  the  soil,  or  the  manner 
in  which  this  has  been  maintained.  In  Louisi- 
ana bnt  one  or  two  rattoon  crops  are  taken, 
reqairing  a  replanting  every  second  or  third 
year ;  while  in  some  of  the  West  Indies  the 
plantation  lasts  from  six  to  ten  years,  and  in 
the  East  even  longer;  but  when  thus  long 
continued,  the  yield  is  small  and  tie  impov- 
erishment of  the  soil  correspondingly  great. 
— Man^faetjirt  of  Ga»t  Sugar.  As  soon  aa 
the  canes  are  cut  they  are  ground  in  a  mill. 
There  are  many  forms  of  mills,  and  those  in 
use  in  the  East  Indies  from  the  earliest  times 
are  exceedingly  rode,  slow,  and  inefficient, 
and  very  rude  mills  are  still  nsed  by  small 
planters  ia  the  West  Indies ;  bnt  powerful 
mills  driven  by  stesm  are  employed  upon  the 
larger  estates,  the  crushing  apparatus  usual- 
ly consisting  of  three  heavy  cast-iron  rollers. 
The  canes  are  nsually  passed  twice  through  the 
milL  Aboat  two  tbiMs  of  all  the  juice  is  ex- 
tracted, and  the  crude  liquor  contains,  besidea 
sugar,  woody  fibre,  solable  salts,  tabnmen, 
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ouelne,  wax,  &o.  In  the  hot  dimftte  of  tlie 
sogor  plantationB  the  Jnioe  If  left  to  itself  be- 
gins to  ferment  in  the  coarse  of  an  hour ;  it  ia 
therefore  immedistel;  treated  with  from  j^f^ 
to  r|>  of  its  weight  of  lime,  and  boated  to 
140  in  large  flat-bottomed  copper  pans  or 
olarifiers  holding  from  800  to  400  galloni  each. 
This  coagulates  the  albnminona  portions,  which 
rise  to  the  surfaco  ea  scam.  Some  planters 
treat  the  juice  with  salpborons  acid,  bj  which 
terment&tion  is  delayed.  The  dear  liquid,  after 
cooling  for  an  bonr  or  two,  is  drawn  off  for 
concentration  bj  boiling.  The  fuel  nsed  is 
naaally  the  dried  crushed  canes,  the  aabes  of 
which  are  returned  to  the  soil.  Bj  the  old 
method  practised  in  Ama  a  series  of  11  kettles 
or  earthen  boilers  is  set  in  a  line  in  a  mdelj' 
ootiatrnct«d  range,  at  one  end  of  which  is  the 
fire,  with  a  large  iron  boiler  over  it,  and  at  the 
other  the  chimney.  The  jnioe  is  first  pot  into 
the  boiler  farthest  from  uie  fire,  and  Is  grad- 
Dally  transferred  to  the  others,  as  the  process 
goes  on,  until  the  final  concentration  is  effected 
In  the  iron  boiler.  The  prodnct  is  afterward 
drained  and  the  sugar  is  clarified  bj  boiling 
Again  with  water,  an  alkaline  ];e,  and  milk,  A 
somewhat  aimil^  arrangement  of  kettles,  to 
the  nnmber  of  four,  five,  or  six,  has  been  em- 


tioD  or  partial  pnrifjing  being  effected  during 
the  boiling  by  "tempering"  the  liqnor  with 
slaked  lime.  This,  when  lued  in  small  quan- 
tity, oaases  the  Mutinous  matters  present  to 
coagulate  and  rise  upon  the  surface  in  a  soom, 
which  may  be  aontinnally  removed  by  skim- 
ming. It  also  neutralizes  any  acid  that  may 
have  formed.  In  Looialana  it  has  been  the 
practice  to  concentrate  the  simp  to  43°  Baiim6 
in  the  last  kettle,  oalled  the  battery,  and  then 
transfer  it  to  large  wooden  vats,  called  oool- 
era,  Cor  grHnnlation  ;  bat  the  operations  have 
been  variously  moditied  there,  and  different 
methods  too  have  been  panned  In  the  West 
Indies.  Instead  of  kettles,  each  one  requirine 
s  aeparate  fire,  large  copper  oaldrons  are  neat«d 
by  steam,  either  by  being  enclosed  in  a  steam 

^.ket  or  by  containing  a  coU  of  steam  pipe, 
e  clarification  is  effected  as  before  by  means 
of  lime  added  to  the  sirup  diffused  through  a 
portion  of  juice,  or  in  the  form  of  milk  of  lime 
of  known  strength  and  carefully  graduated,  so 
that  exact  qnantities  may  be  oied.  Just  enough 
should  be  used  to  neutralize  exactly  the  sirnp, 
which  may  be  known  when  litmus  paper  in- 
dicates neither  an  acid  nor  alkaline  reaction. 
An  excess  of  lime  should  be  particularly  guard- 
ed against,  as  it  involves  a  losa  of  sugar;  and 
wfaen  it  occurs  the  effect  should  be  corrected 
br  oareful  addition  of  alum,  or  better  of  sul- 

?hate  of  alumina,  which  contains  no  potash. 
he  heat  employed  in  clarifying  should  not 
reach  the  boiling  point  of  the  sirup.  At  a  leea 
degree  a  scam  gathers  upon  the  surface,  and 
when  this  breaks  np  into  white  froth,  the  olari- 
flcotioii  is  completed.    The  heat  b  then  stopped, 


and  the  liquor  is  left  to  repose  for  an  honr, 
when  it  is  drawn  away  from  the  scum,  and  is 
seen  as  it  fiows  into  the  first  of  the  evaporating 
pans  to  be  of  a  clear  bright  wine-yellow  color. 
Theae  pans,  to  the  nnmber  of  three  or  more, 
are  set  in  sucoesaion  over  a  fine  heated  by  a 
fire  at  one  end.  The  liquor  is  gradnolly  trana- 
ferred  to  the  smaller  pans,  and  as  it  boils  away 
the  scum  that  rises  is  taken  off.  It  is  the 
skimmings  in  these  operations  that  furnish  the 
best  materials  for  distillation,  and  the  mana- 
faotnre  of  rum  is  very  generally  carried  on  in 
connection  with  that  of  sugar.  In  the  small- 
est and  last  pan,  to  which  sometimea  the  t«rtn 
''teache"  is  exclusively  applied,  the  sirup  if 
finally  collected ;  and  when  it  b  judged  to  be 
sufficiently  concentrated  for  granulating,  it  b 
transferred  into  the  coolers,  and  thence  into 
the  vessels,  also  oalled  coolers,  in  which  the 
granulating  takes  place.  These  are  of  wood 
with  thick  sides,  abont  7  ft.  in  length,  6 
or  Q  ft.  in  width,  and  not  less  than  a  foot 
deep.  This  depth  and  the  thick  sides  ore  ra- 
quisite  to  secure  slow  cooling,  without  which 
the  gTEuns  conld  not  be  coarse.  In  about  Si 
hours  the  graining  takes  place,  the  cryatala 
forroing  a  soft  mass  in  the  midst  of  the  Uqnid 
portion  or  molasses,  Tbe  separation  of  the 
two  products  is  effected  by  drunage  in  what 
b  called  the  curing  honse.  This  b  a  large 
building  covering  an  open  reservoir.  Framea 
are  provided  for  hogsheads  so  that  the  drip- 
pings from  these  shall  flow  into  the  reservoir. 
In  the  bottom  of  each  hogshead  aeyeral  holes 
are  bored,  and  into  each  hole  is  put  a  crushed 
oane  or  the  stalk  of  a  plantain  leaf,  the  lower 
end  projecting  several  inches  below  tbe  bot- 
tom. Trie  hogsheads  being  filled  with  the  soft 
HQgary  mixture,  the  molasses  gradually  drains 
away  from  it,  dripping  from  Uie  stalks.  Tbe 
operation  goes  on  for  three  to  six  weeks,  till 
the  sugar  is  considered  sufficiently  dry  for 
shipping.  It  still  retains  considerable  molas- 
ses, and  in  the  moist  hold  of  tbe  ship  the  sep- 
aration continues,  the  molasses  leaking  away 
and  involving  a  serious  loss.  Tbe  "Jnliua 
Robert  diffnsion  process  "  for  extracting  sugar 
from  cane  is  in  use  at  the  sugar  estabUshment 
of  Messrs.  Koch,  in  Bayou  Lafourche,  Loniri- 
ana.  A  series  of  tall  cylinders  connected  b7 
pipes  are  filled  with  t^nly  sliced  canes  and 
water.  The  diffusion  allows  the  hydraulic 
pressure  to  carry  off  the  dissolved  sngar.  The 
water  is  heated  by  steam  to  about  190°  by  a 
boiler  through  which  the  diffuidon  juice  pasaea. 
It  is  said  that  a  mnch  greater  proportion  of 
the  sugar  is  extracted  by  this  method,  and 
that  the  clarifying  process  is  much  simpUfied 
and  abridged. — Sitgar£^nmf.  The  prepara- 
tion of  tbe  poreet  varietiea  of  sugar  did  not 
originate  in  the  sugar-producing  conntries,  but 
tbe  art  was  applied  first  by  the  Venetians  to 
the  crude  sugars  brought  from  Egypt.  It  was 
practised  in  Antwerp  in  the  18th  century,  and 
waa  thenoe  introduced  into  England.  At  pres- 
ent it  is  an  important  branch  of  monofacture 
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in  most  of  the  principal  commercial  dtiea  of 
the  United  States  and  of  Europe.  As  for- 
merly practised,  raw  aogar  wai  diMoIved  with 
lime  water  in  a  large  open  boiler,  and,  when 
warm,  bollock'*  blood  was  added,  which  as  it 
ooagniated  on  boiling  coUeoted  most  of  the 
lifter  imparities  and  carried  them  to  the  snr- 
uoe  in  the  form  of  a  thick  soam.  This  beins 
remored,  the  liquor  was  partiallj  evaporated 
hj  boiling,  filtered  through  woollen  elotb,  then 
concentrated  and  grained  on  the  general  plan 
dread;  described.  The  best  sagar  refiners  do 
not  now  use  blood  or  anj  other  coagulating 
substance  to  collect  snspiended  matters,  bat 
Mparate  them  eutirelj  bj  filtration.  The  pro- 
oeM  in  the  best  establishments  is  snbatantiallr 
M  follows:  On  the  gronnd  floor  the  raw  ingar 
is  dissolved  in  hot  water  in  large  cisterns. 
Water  enongh  is  added  to  produce  a  spedfic 
gravity  of  abont  1-2S,  or  SB°  Baiim6.  B7  a 
urge  nump  near  each  cistern  at  the  same  level 
the  aolntion  is  drawn  off  throogh  a  connecting 
^pe  provided  with  a  coarse  wire  strainer, 
which  prevents  all  except  the  smaller  solid 
particles  from  entering  the  pomp.  The  sac- 
oharine  aolntion  ia  pnmped  np  into  the  highest 
story,  which  Is  nsaally  the  seventh  or  eighth, 
it  beijig  cheaper  at  vreH  as  more  convenient  to 
elevate  the  sngar  in  solation  than  in  a  solid 
state.  It  ia  pumped  into  vesaels  called  "  blow- 
op  pane,"  becaose  steam  was  formerly  blown 
into  them  to  heat  them.  They  are  now  heated 
with  close  coils  to  aboat  208°  or  210°  F.  Milk 
<d  lime  is  added  to  the  sololjon  in  these  pans 
for  the  purpose  of  nentraliiing  any  acid  which 
It  may  contain.  From  these  pans  the  drop 
paaooi  down  to  the  next  floor  and  into  fllter* 
by  which  it  is  completely  deprived  of  all  sos- 
pended  solid  particles.  These  filters  consist  of 
a  great  number  of  baga  4  or  C  in.  in  diameter 
■od  8  or  10  ft.  long,  made  of  two  thicknessee  of 
cloth,  an  outer  of  coarse  and  an  inner  of  fine 
material.  They  are  enclosed  in  seta  of  abont 
300,  in  boxes,  to  nrevent  cooling.  After  a  time 
they  become  fonl,  when  they  are  tamed  inside 
ont  and  washed.  After  leaving  the  bag  Altera, 
which  it  does  at  a  temperatnre  of  from  170° 
to  180°,  the  aimp  is  mn  thro^h  filters  of 
animal  oharoool  or  bone  black.  These  ore  im- 
mense cylinders,  6  or  8  ft.  in  diameter  and 
nsnally  from  20  to  26  ft.  high,  filled  with  pnl- 
verized  bone  black,  which  substance  has  the 
property  of  absorbing  alt  the  coloring  matter 
in  the  simp,  which  mna  from  the  bag  filters  of 
a  aherry  wine  color.  After  a  time  the  char- 
coal becomes  foal  and  loses  its  property  of 
absorbing  coloring  matter,  when  it  is  taken  to 
a  nei^^ring  room  and  rebnmed  in  kilns. 
The  au^p  which  rnns  from  the  charcoal  filters 
at  a  temperatnre  of  abont  IG0°,  and,  in  a  per- 
fectly colorless  condition,  is  now  pumped  into 
vacnnm  pans  and  concentrated  to  the  granu- 
lating or  crystallizing  point.  These  vaonum 
Gns  were  invented  by  Howard  and  patented 
1812.  They  are  la^e  conical  or  ovoid  ves- 
sels heated  by  steam  and  exhausted  with  air 
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pomps,  by  which  tlia  air  and  vapor  are  rapidly 
removed.  In  the  later  stages  of  the  process 
the  preesnre  is  reduced  to  only  8  in.  or  less 
of  mercury.  The  pans  are  sometimes  sappUed 
with  an  apparatus  for  condensing  tha  steam 
by  a  oold  spray.  In  making  bard  sugara,  at 
the  commencement  the  evaporation  Is  con- 
dnoted  St  a  temperature  of  170°  to  180°  F., 
but  as  soon  as  granulation  be^ns  it  is  lowered 
to  160°,  and  juBt  before  the  evaporation  is 
completed  it  is  reduced  to  140°,  tMs  being  the 
lowest  temperature  at  which  crystallizing  sugar 
boils  at  a  preaaure  of  8  in.  of  mercury.  An 
ingenionaly  devised  eliding  tnbe,  by  whioh  a 
"  proof  "  may  be  token  without  admitting  air, 
is  attached  to  the  vacoom  pan.  In  making 
soft  mgor  the  temperature  Is  kept  rather  low- 
er. As  soon  as  crystallization  begins  the  sugar 
is  ruD  oS,  and  if  it  is  to  be  made  into  soft 
sngar,  the  sirup  is  dischsrged  by  means  of 
centrifugal  mills.  If  it  is  for  bwrd  sugar,  it 
is  nm  into  a  vat  which  has  a  gate  in  its  bot- 
tom; from  this  it  is  mn  into  conical  moulds 
placed  upon  carriages,  which  are  drawn  under 
the  gate.  In  the  bottom  of  each  mould  there 
is  sn  orifice  which  is  kept  closed  by  a  stopper 
for  several  hours,  until  the  sugar  orystallizei, 
when  it  is  removed  and  the  simp  allowed  to 
drain  away.  The  loaf  which  remains  has  a 
slight  yellow  tint,  which  is  removed  by  allow- 
ing a  colorless  solution  of  sngar  to  pass  through 
it.  Tha  loaves  are  then  taken  out  of  the 
moulds  and  dried  in  ovens  at  a  temperatnre  of 
about  160°.  The  simp  whioh  drains  from  the 
moulds  still  contains  a  small  peroentage  of  cane 
SDgar,  but  too  small  to  recover  with  profit. 
It  is  therefore  sold  as  nrup.  It  ma;  be  here 
remarked  that  raw  molaaaes  contains  enough 
cane  sugar  to  make  it  profitable  for  some  ea- 
tsblinhments  to  make  a  specialty  of  extracting 
it.  The  muscovado  molasses  from  Onba,  Porto 
Bico,  and  Antigua  is  esteemed  the  best. — Beet 
Sugar,  In  1T47  Harggraf,  a  Berlin  chemist, 
found  that  the  white  beet  yielded  S'2  per  cent, 
and  the  red  beet  4'S  per  cent,  of  sugar,  but  the 
mannfactnre  was  not  developed  till  the  close  of 
the  year  1800.  (See  BeetO  The  beets  pre- 
ferred in  £nrope  for  the  manofaotnre  of  sogar 
are  varieties  of  the  white  Bileaian,  yielding  a 
jnioa  richer  in  sugar  and  more  free  from  salts 
than  that  of  other  kinds  of  beet.  The  weight 
of  the  larger  ones  is  about  6  lbs.  each;  and 
the  yield  per  acre  in  France  and  Belgium  is  14 
or  IS  tons,  and  abont  Magdeburg  10  to  12  tons 
of  beets.  The  crop  is  successful  over  the 
greater  part  of  Europe,  but  more  particularly 
N.  of  lat.  46°,  and  open  Hght  dry  soils,  in  a 
dry  atmosphere.  The  richness  of  the  juioe  is 
injured  by  direct  applioation  of  manures  to 
the  growing  crop,  and  it  is  less  in  large  beeta 
than  in  smfdl  ones.  When  the  leaves  begin  to 
die,  the  beets  are  dug,  the  heads  ont  oS,  and 
the  roots  are  thrown  together  and  covered  to 

Erotect  them  from  light  and  frost.  They  may 
e  thus  kept  for  some  time,  though  there  is 
always  risk  of  portions  of  the  sugar  psssing 
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Into  the  nncTTatftlllzable  Tariety.  The  propor- 
tion of  BQgar  oontuned  in  the  freah  root  Tories 
from  C  to  12  per  cent.,  and  th«  prodnot  in  a 
l&rge  wa^  is  aanallj  about  6  per  cent.,  some- 
ttmea  T}.  The  other  oonteata  of  the  root  are: 
water,  83  to  94  per  oent. ;  ligneoQB  fibre  and 
albumen,  30  to  6  per  cent. ;  together  with  a 
small  proportion  of  what  ia  luppoaed  to  be 
pBOtine,  and  a  traoe  of  mineral  Babstanoea.  In 
the  factory  the  heeta  ore  first  vaihed  clean  in 
a  cage  revolring  on  a  horizontal  axis,  and 
partly  immersed  in  water;  and  when  washed 
they  are  discharged  by  the  action  of  the  ma- 
chine itself.  Ak  the  jaioe  cannot  be  forced 
oat  from  the  cells  by  compression  alone,  it  is 
fonnd  necessary  to  tear  open  the  cellalar  tis- 
ane, and  this  is  done  by  a  grating  machine  of 
the  form  of  a  rotating  dmm,  the  inner  sarfaoe 
of  which  is  stndded  with  toeth.  The  pulp  is 
then  subjected  to  powerful  hydraalic  pressure. 
Maceration  has  also  been  employed  to  separate 
the  juice.  For  tliia  parpose  the  beeta  are  cut 
into  thin  slioes  and  put  into  u  cistern  with 
about  their  own  balk  of  hot  water.  In  half 
an  hoar  the  liqnor  is  let  down  npon  other 
slices  in  another  cistern,  and  so  on  through 
three  to  five  Teasels,  until  it  acquires  a  density 
of  Si"  to  T°  B.  By  this  process  the  Juioe  is 
rendered  very  weak  and  apt  to  ferment,  and 
reqaires  mnch  f  ael  to  oonoentrat«  it.  Perhaps 
the  best  method  is  to  expel  the  jaice  by  cen- 
trifugal force.  Another  method  practised  near 
Heidelberg  is,  as  soon  as  the  beeta  are  gathered 
and  washed,  to  oat  them  into  small  rectangular 
pieces  and  dry  them  upon  floors.  Their  bulk 
18  thus  rednced  about  64  per  cent.,  leaving  IS 
of  dry  matter,  which  may  oe  kept  for  any  time 
and  transported  to  any  instance.  The  sugar  is 
then  extracted  by  Infaslon  or  by  maceration 
through  a  long  series  of  vessels.  The  factory 
where  this  operation  is  carried  on  at  Waghgn- 
sel  is  of  immense  extent,  the  buildings,  former- 
ly a  Benedictine  monastery,  ooTering  12  acres 
of  land.  Tbe  infoaing  vessels,  20  in  num- 
ber, are  13  to  14  ft.  deep  and  7  ft.  wide.  The 
beeta  when  dried  produce  about  46  per  cent. 
of  sugar.  The  jnioe,  however  obtained,  is  ren- 
dered alkaline  by  the  addition  of  lime  water, 
and  is  then  boiled.  Excess  of  lime  is  removed 
by  the  obemical  process  of  oonrerting  it  into 
carbonate  by  pasamg  a  current  of  carbonic  acid 
gas  into  it,  which  may  be  generated  by  a  coke 
laroaca  aooording  to  the  method  proposed  by 
Barrael  of  Paris  in  1811,  or  the  gas  may  be 
generated  by  the  action  of  snlphario  acid  on 
chalk,  as  since  proposed  by  liuchaelis.  This 
process  is  called  de-timing,  and  it  may  also  be 
efFected  by  filtering  the  solntion  through  ani- 
mal charcoal.  Several  other  methods  have 
been  employed  or  proposed.  Dobrnnfant  and 
Massey  patented  a  method  with  caastio  baryta, 
which  forms  with  cane  sugar  at  the  boiling 
point  an  insoluble  saccharate,  0,iH„0„,BaO, 
safficient  baryta  being  used  to  throw  down  all 
the  sugar.  The  anpematant  fluid,  which  con- 
t^na  all  the  imparities,  is  then  ran  off,  when 


the  sngar  is  reoorered  by  treating  with  car- 
bonic acid,  by  which  the  baryta  is  withdrawn 
in  the  form  of  ijisoluble  carbonate,  the  sugar 
dissolving.  The  labseqnent  processes  of  filtra- 
tion, concentration,  and  granolstion  ore  umilar 
to  those  already  described.  The  manufacture 
of  beet  sugar  has  been  attempted  in  the  United 
States,  bat  as  yet  with  little  success  except  in 
Oalifornio,  where  it  promises  to  beoome  on  im- 
portant industry.  (See  Oaufobnia,  vol.  iii.,  p. 
806.) — MapU  Sugar.  Several  speoies  of  th« 
maple  aflord,  when  the  sap  begins  to  flow 
in  the  BE^ng,  a  jnice  containing  crystallizable 
sugar.  That  yielding  the  richest  Juice  is  the 
ocef  Moceharinum,  ^e  rock  or  sagar  m^le. 
The  swamp  or  nver  maple,  known  also  u 
the  white  or  soft  maple,  produces  a  juice 
of  Inferior  quality,  bnt  which  is  sometimea 
employed  in  sngar  making.  Tbe  manufac- 
ture is  add  to  have  originated  in  New  Eng- 
land about  the  year  1T52.  It  thence  extended 
throughout  the  wooded  portions  of  the  conn- 
try  where  the  sugar  maple  abounds,  particu- 
larly New  York,  Michigan,  Pennsylvania,  and 
Ohio,  and  on  the  range  of  the  Alleghanlea 
further  south.  It  is  carried  on  in  Canada  bolji 
by  whites  and  Indians.  (Sea  Uaplb.) — Pro- 
duetion  and  TVade.  Louisiana  produces  tbe 
great  bulk  of  the  cane  sugar  crop  of  the  United 
States,  and  is  the  only  state  which  exports 
sngar,  the  other  cane-growing  states  producing 
scarcely  sufficient  for  local  consumption.  The 
product  of  Louisiana  from  1830  to  1878  is  giv- 
en under  Louieiiu*.  The  crop  of  1874  is  esti- 
mated at  12G,000  hhds.,  and  of  1876  at  185,000 
hhds.  The  total  exports  of  sngar  from  Havana 
and  Uatanzas  from  Jan.  1  to  Nov.  28,  1S7S, 
were  1,018,296  boxes,  249,881  hhda.,  or  383,- 
106  tons,  of  which  844,187  boxes,  204,061 
hhds.,  or  184,456  tons  went  to  the  United 
States.  The  imports  of  sngar  from  all  sources, 
from  Jan.  I  to  Dec.  I,  1876,  were:  at  New 
York,  408,981  tons;  Boston,  111,192  tons; 
Philadelphia,  84,680  tons;  Baltimore,  68,141 
tons;  totalfor  thoAtlantiocosst,  617,944 tons, 
against  611,134  tons  in  1874,  and  698,996  tons 
in  1878,  or  an  average  of  609,864  tons  (or  three 
years.  The  imports  at  San  Francisco  from 
Jan.  1  to  Oct  1,  187B,  were:  from  Manila, 
10,608  tons;  Hawaiian  islands,  6,679  tons; 
China,  3,088  tons;  Centra!  America,  824  tons; 
total,  19,644  tons,  against  27,488  tons  in  1874, 
and  21,183  tons  in  1873,  or  an  average  of  39,706 
tons  for  three  years.  The  consumption  of  cane 
sugar  on  the  Atlantic  coast  in  1874  was  710,- 
869  t«ns;  on  the  Pacific  coast,  80,046  tons; 
of  sugar  made  from  molasses,  48,600  toas ;  of 
maple  sugar,  16,000  tons;  total,  799,016  tons, 
against  788,626  tons  in  1873,  and  720,878  tons 
in  187S,  an  increase  In  1674  of  6  per  cent,  over 
1878,  and  11  per  cent,  over  1872.  In  nine 
months  ending  Sept.  80,  1876,  the  Atlantic 
ports  exported  of  refiaed  sugar  18,688  ton's, 
against  3,080  tons  in  1874,  and  3,418  tons  in 
187S.  The  imports  at  tbe  principal  Enropesm 
depots  in  1673,  1674,  and  for  nine  montiia 
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The  Import!  from  all  soureoB  into  Great  Brit- 
tin  wer«:  in  18TS,  784,000  tons;  18T8,  8S8,- 
SOOtone;  1874,  885,000  tone.  The  oonmmp- 
tion  in  the  same  fears  was  715,000,  786,000, 
and  836,000  tons.  The  importationa  of  for- 
eign refilled,  mainlj  beet  sogar  from  Franoe, 
were;  in  1872, 87,700  tons;  1378, 118,000 tons; 
1874,  188  000  toDS.  The  production  of  beet 
sagar  holds  the  balance  of  power  in  the  sugar 
markets  of  the  world.  In  the  ten  crop  years 
from  1864-'5  to  18T4-'6  the  production  in- 
creased from  645,000  to  1,064,000  toDS.  The 
prineipal  producing  countries  are  France,  about 
460,000  tons,  and  Germany,  about  280,000 
tons;  the  remainder  ii  produced  in  Anstria, 
Russia,  and  Holland. — Among  the  treatises  on 
ome  culture  and  the  manufacture  of  sugar  are : 
Champomier,  "  Statement  of  the  Sugar  Orop 
made  in  Lonisiana"  (annual  reports,  New 
Orleans,  1846~'67);  Evaos,  "Bngar  Planter's 
Manual"  (London,  1347;  FhiladelphiB,  1848); 
Wraj,  "Practical  Bugar  Planter"  (London, 
1848;  latest  ed.,  1871);  Leon,  "Sugar  Culti- 
ration  in  Louisiana,  Cuba,  and  the  British 
Posflessioiie "  (London,  1848);  Kerr,  "Practi- 
cal Treatise  on  the  Cultivation  of  the  Sugar 
Cane,  and  the  Uannfactnre  of  Sugar  "  (Lon- 
don, 1861) ;  Burgh,  "  Manofaotnre  of  Sugar  and 
the  Machinery  Employed"  ^«ndon,  1866); 
Reed,  "  History  of  Sugar  and  Yielding  Plants  " 
(London,  18S6) ;  and  Soames,  "  Treatise  on 
the  Manufacture  of  Sugar"  (London,  18TS). 
The  manufacture  of  beet  sugar  is  described  by 
Dumaa  in  his  Traiti  d»  ehimU  applifuie  a'ux 
art*,  vol.  vi. ;  see  also  Bureau,  i)«  fa /omsafi^ 
du  men  d«  Mlerave  (Paris,  1868) ;  Grant, 
"  Beet-Root  Sugar  and  Cultivatioti  of  Beet " 
(Boston,  1867);  and  Crooks,  "Manufacture  of 
Beet-Root  Sugar  "  (London,  1870). 

HiGU  W  LEID.    Bee  Lead,  vol.  x.,  p.  248. 

8DeU  W  ULE.    See  Milk,  Svqas  of. 

SnONV    See  FcLo  de  Se. 

(wuilS,  a  Greek  lexicographer,  supposed  to 
have  lived  shortly  after  the  10th  century  A.  D. 
His  "Lexicon"  contains  articles  on  geography, 
biography,  and  history,  nnder  proper  names, 
which  are  given  coSrdinately  with  the  words 
of  the  Greek  langnage,  and  contains  many  ex- 
tracts from  ancient  Greek  writers,  the  works 
of  fome  of  whom  are  lost    It  ^ipears  to  have 


received  additions  from  various  hands.  The 
first  edition  was  nnblished  by  Demetrius  Chal- 
condyles  (fol.,  Milan,  1490) ;  the  beat  are  those 
ot  T.  Qaisford  (S  vols,  fol.,  Oxford,  1884)  and 
Bemhardy  (4  vols.,  Halle,  18B4-'eS). 

SSUOTBS,  a  people  of  mixed  Albanian  and 
Greek  descent,  wno  formerly  dwelt  in  the 
■outhem  part  of  the  pashalik  of  Janina,  the 
ancient  Epims.  They  derive  their  origin  from 
a  number  of  families  who  in  the  I7th  oentorj 
fled  from  the  tyranny  of  the  Turks  and  took 
possession  of  the  ridge  of  the  Buli  mountains 
and  the  valleys  on  both  aidea  of  It.    In  th» 


Smbiugated  people  of  difiereut  origin),  and 
welt  in  70  villages,  £ako-Snli,  1,200  ft.  above 
the  river  Acheron,  being  the  chief.  Kear  Ihia 
village  they  erected  the  castle  of  Suli  on  a 
Bomllunar  monntun,  which  terminates  in  so 
narrow  a  ridge  as  hardly  to  leave  a  path  from 
one  fortification  to  anotiier.  The  Butiotes  be- 
longed to  the  Greek  church,  and  their  language 
was  Albanian,  althongh  they  also  spoke  Greek ; 
their  form  of  government  was  a  mixture  of 
oligarchy  and  democracy.  They  were  divided 
into  about  80  tril)e«  or  clans.  In  war  they 
nsuslly  fought  aa  skirmighers,  each  clan  having 
its  captain,  subject  to  an  officer  called  pote- 
march,  who  was  elected  by  vote.  In  the  WK 
of  1787-'B2  between  Russia  and  Turkey,  the 
Snliotes  strongly  supported  the  former  power, 
defeated  in  1789  the  troops  of  All  Pasha  of 
Janina,  ravaged  Acamania  to  the  Achelous  in 
1T90,  and  afterward  invaded  Arta  and  Janina, 
and  aided  the  corsair  Lambro  Canxani  with 
men  and  money.  Deserted  by  the  Rusnans 
after  the  peace  of  1799,  they  fought  desperately 
and  successfully  against  the  troops  of  All  Paaha, 
who  sought  to  exterminate  them,  and  secured 
a  truce  for  a  few  years.  But  in  May,  1801, 
All  renewed  the  war  and  put  large  numbers 
to  the  sword ;  the  women  threw  themselves 
into  the  river  rather  than  be  captured.  Most 
of  the  survivors,  about  4,000,  in  1808  retired 
to  Parga.  Compelled  by  All  to  leave  this  place, 
they  went  to  the  Ionian  islands.  Many  after- 
ward  enlisted  in  the  Greek  regiments  rtiaed 
by  the  English  during  the  war,  which  were 
disbanded  in  1814.  When  in  1820  Ali  Pashb 
in  revolt  sgainst  the  Porte,  was  hard  presaed 
by  the  Turks  under  Eurshid  Pasha,  and  de- 
serted by  the  Albanians,  he  recalled  the  Snli- 
otes.  The  tyrant  of  Janina  fell  in  1622,  but 
the  Snliotes  remained  hostile  to  the  Porte,  ad- 
hering to  the  cause  of  Grecian  liberty.  In 
Site  of  the  heroic  efForts  of  their  leader, 
uoo  Bozzaris,  the  Suliotes  were  hemmed  in 
in  their  inaccessible  valley;  and  at  last,  Suli 
being  taken,  Sept.  4,  182S,  they  accepted  the 
offer  of  an  BBylum  from  the  governor  of  the 
Ionian  islands.  About  2,000  were  carried  in 
English  ships  to  Ocphalonia,  the  remainder 
diBpersing  among  the  mountcuns. 

SULLA,  or  Sjla,  Udu  GtndlM  (Ml),  a  Ro- 
man dictator,  bom  in  188  B.  0.,  died  in  78. 
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The  family  was  originall;  oolled  RDfians  and 
beloDged  to  the  great  Oomalia  gen*.  He  ao- 
quaiaWd  him»elf  with  Oreek  and  Roman  liter- 
ature, and  wea  said  to  have  all  the  aocompliah' 
menta  and  all  the  vices  of  the  daj.  Inheritiag 
the  propertj  of  his  stepmother  and  of  a  cour- 
tesan, he  aspired  to  the  honors  of  state.  In 
lOT  B.  0.  he  was  elected  qmestor,  and  was 
sent  with  oavalrj  to  Africa  to  ud  Marins  in 
the  Jagorthine  war.  Marina  regarded  him  as 
a  proflieate  patrician  ignorant  of  war,  but  Sol- 
la^oondaot  soon  won  his  eiteem  and  the  afFeo- 


which  ended  in  the  betrajal  of  Jngurtha.  In 
101  he  was  legate  nnder  Hariua  during  the 
threatening  invasion  of  the  Olmbri  and  Ten- 
tons;  in  103  he  was  militorj  tribose;  in  102 
he  left  Merins,  who  had  become  jealons  of 
him,  to  serve  under  Q.  Oatnlna,  who  made 
him  chief  manager  of  affairs;  and  in  101  he 
■vraa-  engaged  in  the  great  battle  which  oom- 
pletelf  dMtrayed  the  Oimbri.  In  S8,  by  a  lib- 
eral diatribntion  of  monej  among  the  people, 
he  gdned  the  prntorahip.  In  92  he  was  sent 
aa  propnetor  to  Oilicia  to  restore  Ariobarzanea 
to  hie  Ungdom  of  Cappadocia,  from  which 
Ulthridates  had  expelled  him.  His  sncoees  at- 
tracted the  attention  of  Arsaces,  king  of  Par- 
thia,  who  sent  an  embassy  to  Snlla  to  solicit 
an  allianoe  with  the  Romans.  On  his  retom 
%a  Rome  both  he  and  Uarins,  representatiTeB 
of  the  arietooraUc  and  popnlar  parties  reapeo- 
Ijvely,  desired  the  oomniand  of  the  army  in 
the  impending  war  against  Uithridates;  bnt 
the  breaking  ont  of  the  social  war  checked 
their  private  feuds  and  united  the  two  gener- 
als against  the  common  foe.  In  tbia  war  Sul- 
la's successes  far  oatshone  those  of  Hariua; 
bnt  his  most  brilliant  exploits  ware  ia  9S, 
when  as  l^ate  of  the  oonsnl  L.  Oato  he  de- 
stroyed Stabife,  anbjngated  the  Hirpini,  de- 
feated the  Samnites,  and  oaptnred  their  chief 
town,  Bovianam.  In  88  he  Iwoame  oonaul, 
and  was  ^pointed  to  the  command  against 
Uithridates.  Uarina  conspired  with  the  tri- 
bune P.  Solpicios  Rofna  and  with  the  lately 
enfranchised  Italians  to  wrest  this  command 
from  Sulla,  and  succeeded  in  driving  him  ont 
of  the  oity.  He  hastened  to  the  army  then 
beaieging  Nola,  persuaded  six  legions  to  march 
nnder  him  sgunst  Rome,  entered  the  city,  and 
drove  ont  lurina.  Early  in  87  he  joined  his 
troops  at  Oapna,  embarked  for  Oreece,  and  be- 
gan the  war  gainst  Mithridates.  In  66,  after 
a  long  siege,  he  took  and  plundered  Athens, 
and  from  this  time  till  his  return  to  Rome  in 
the  spring  of  83  he  enjoyed  almost  uninter- 
rupted success.  In  the  mean  time  Uarina  and 
L.  Oinna  retamed  to  Rome  and  were  elected 
oonanla.  Bulla  was  declared  a  public  enemy, 
and  against  both  him  and  Uithridates  was  sent 
an  army,  wliioh  in  Bfi,  nnder  fimbria,  gained 
sBveral  victories  over  the  armies  of  Uithrida- 
tes in  Asia,  while  Snlla  in  the  aame  year  de- 
feated his  army  in  Qreece.    In  84  Snlla  made 
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peace  with  Uthridatea,  and  turning  his  atten* 
tion  to  Fimbria,  then  at  Thyatira,  he  defeated 
him.  Fimbria,  deserted  by  his  soldiers,  com- 
mitted sniolde.  Sulla  exacted  enormous  aoma 
from  Asiatic  cities,  and  then  set  sail  with  his 
army  for  Athena,  from  which  he  carried  to 
Rome  the  celebrated  library  of  Apellicon.  Al- 
though both  UariuB  and  Cinna  were  dead,  the 
Uarian  party  were  still  strong  against  Bulla; 
bnt  by  victories,  by  intrigaes,  and  by  seducing 
their  soldiers  to  join  his  own  army,  Sulla  suc- 
ceeded in  abutting  np  the  younger  Marina  in 
Frenesta,  and  leaving  a  force  to  beaiege  the 
plaice,  ho  hastened  with  the  bulk  of  his  army 
to  Rome,  which  was  threatened  by  the  Sam- 
nites  and  LncaniauB.  Both  armies  arrived  al- 
most simnltaneonsly,  and  before  the  Oolliue 
gate  was  fought,  Nov.  1,  82,  the  great  battle 
in  which  60,000  men  on  each  side  are  said  to 
have  fallen.  The  victorious  Bulla  massacred 
all  hi*  Samnite  prisoners.  Pneneste  soon  sni^ 
rendered;  the  Fran astinea  and  Samnitea  wer« 


next  st«p  of  Sulla,  now  master  of  Rome,  waa 
to  extirpate  the  popular  party.  At  the  close 
of  82  the  diotatorship,  which  had  been  in  abey- 
ance for  about  ISO  years,  was  revived,  and 
Bulla  aa  dictator  had  absolute  power  over  ths . 
live*  and  property  of  all  citisene.  A  reign  of 
terror  followed.  Bnlla  poated  in  the  fornm  k 
list  called  a  proteriptio  of  persons  to  be  con- 
sidered aa  outlaws,  who  might  be  killed  by  any 
one,  and  their  confiaoat«d  property  was  to  be 
sold  at  auction.  Fresh  lists  constantly  ap- 
peared, till  Bnlla  was  rid  of  his  enemies,  while 
thdr  property  helped  to  enrich  his  Menda. 
But  he  did  not  intend  to  abolish  the  republic, 
and  in  BO  be  was  elected  oonaul,  still  holding 
the  dictatorship.  In  80-T9  he  introduced  his 
reforms  in  the  constitution  and  establiahed 
military  colonies  throughout  Italy.  All  his 
reforms  were  by  UgM,  including  die  laws  re- 
lating to  the  constitution,  to  the  religious 
corporations,  to  the  adminisbation  of  justice^ 
and  to  the  improvement  of  public  morals. 
Having  effected  these  reforms,  oe  voluntarily 
resigned  the  dictatorship  in  79,  and  retired  to 
his  eetate  at  Futeoli,  wnere  he  devoted  him- 
self to  literary  and  sensual  enjoyments.  HIa 
excesses  shortened  bis  life ;  the  immediate 
cause  of  his  death  was  the  mptnre  of  a  blood 
vessel.  He  had  just  oomplet«d  the  22d  book 
of  hts  memoirs,  which  have  not  come  down  to 
us,  but  were  largely  used  by  Plutarch.  Tho 
senate  gave  him  a  public  funeral,  which  was  a 
gorgeona  pageant.  Hia  monmnent  in  the  0am- 
pua  Uartius  bore  an  inscription,  aaid  to  have 
been  composed  by  himaell  to  Uie  effect  that 
none  of  Ms  friends  ever  did  him  a  kindness, 
and  none  of  hia  enemies  a  wrong,  without  be- 
ing fully  repud.  His  constitutional  reformi 
endnred  but  a  few  ^eors,  and  only  paved  th« 
way  for  the  advent  of  the  Otesars. 

SOLUTiM,  the  name  of  sis  counties  in  the 
United  States,    LAW.  county  of  New  Hamp- 
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■hire,  droned  bj  small  tribnttflae  of  the  Ocn- 
necticnt  river ;  area,  abont  S20  oq.  m. ;  pop. 
in  1670, 1&0S8.  The  valley  of  the  Connectiout 
la  level  and  oont^iu  much  excellent  laod ;  the 
raat  of  the  eonntj  ia  brokeQ  and  sometimei 
hillf.  It  b  traversed  bf  several  railroadB.  The 
chief  prodDctions  in  1670  were  16,861  boahela 
of  wheat,  188,071  (d  Indimi  com,  124,818  of 
oats,  U.94S  of  barley,  286,781  of  potatoes, 
SOS,eS«  Ibf.  of  wool,  676,726  of  hotter,  100,42Q 
of  aheese,  &49,898  of  maple  lagar,  and  61,588 
tons  of  luy.  There  were  8,610  horses,  6,882 
milch  cows,  S,1S3  working  oxen,  8,681  other 
cattle,  Se,078  sheep,  and  2,829  swine ;  S  mann- 
fttctoriea  of  woollen  goods,  6  of  wooden  ware, 
8  of  paper,  6  of  machinery,  i  of  cotton  goods, 
2  of  boota  and  shoes,  6  floor  mills,  6  tanneriea, 
4  onrrjing  establishments,  and  24  saw  mills. 
Oiq;>itiJ,  Newport  IL  A  B.  county  of  New 
York,  separated  from  Pennsylvania  by  the 
Delaware  river,  and  watered  by  several  streams ; 
area,  aboat  880  sq.  m. ;  pop.  in  1S7G,  81,036. 
The  nuface  is  elevated  and  intersected  N.  £. 
and  S.  W.  by  several  ridges.  The  valleys  are 
generally  wide  and  fertile.  It  is  traversed  by 
the  Delaware  and  Hadson  oanal  and  several 
railroada.  The  chief  prodnotlons  in  1870  were 
6,186  bDshels  of  wheat,  49,02fi  of  rye,  181,661 
of  Indian  com,  981,964  of  oatj,  180,421  of 
bnckwheat,  886,881  of  potatoes,  23,011  lbs.  of 
wool,  1,188,042  of  batter,  and  66,903  tons  of 
hay.  There  were  1,168  horses,  18,987  milch 
cows,  4,869  working  oxen,  12,068  other  cattle, 
12,862  aheep,  and  6,471  swine;  18  mannfao- 
tories  ot  oarriagea  and  wagons,  16  flonr  mills, 
84  tanneries,  8  oorrying  establishmeBts,  and 
46  saw  milla.  Capital,  MonticeUo.  IIL  A  N. 
£.  connty  of  Pennsylvania,  drained  by  tribu- 
taiiea  of  the  Susquehanna  river;  area,  abont 
460  sq.  m. ;  pop.  in  1870,  6.191.  The  surface 
is  generally  rolling  and  hilly.  The  chief  pro- 
dnctions  in  1870  were  16,880  bnshels  of  wheat, 
6,678  of  rye,  42,912  of  Indian  com,  78,141  of 
oats,  84^463  of  bnckwheat,  62,607  of  potatoes, 
81,319  lbs.  of  wool,  20,700  of  maple  sugar, 
829,972  of  batter,  and  18,446  tons  of  hay. 
There  were  1,0T4 horses,  3,706  milch  cows,  8,990 
other  cattle,  6,976  sheep,  and  1,988  swine; 
1  floor  mill,  6  taimeries,  2  oorrying  eatab- 
lishments,  and  6  saw  mills.  Capital,  Laporte. 
IT.  A  N.  £.  county  of  Tennessee,  bordering  on 
Virpnia  and  interseoted  by  the  Holsten  river ; 
area,  SOO  sq.  m. ;  pop.  in  1870, 18,186,  of  whom 
857  were  colored.  The  surface  is  very  hilly 
and  well  timbered,  and  the  soil  fertile.  Iron 
ore  and  coal  are  found.  The  East  Tennessee, 
Virginia,  and  Oeorgia  rsilrosd  passes  throogh 
it  The  chief  productions  in  1870  were  182,- 
647  bushels  of  wheat,  803,227  of  Indian  corn, 
176,887  of  oats,  18,807  lbs.  of  tobacco,  27,026 
of  wool,  171,872  of  batter,  7,786  of  flax,  12,860 
of  maple  sngar,  18,120  of  honey,  and  20,077 
gallons  of  sorghum  molasses.  There  were 
8,884  horses,  8,406  milch  cows,  6,GS6  other 
eattie,  16,631  sheep,  and  18.478  swine;  18 
Bonr  mills,  and  S  aaw  mills.    Capital,  Blonnts* 
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ville.  T.  A  8.  W.  oonnty  of  Indiana,  separated 
from  Illinois  by  the  Wabash  river;  area,  130 
sq.  m, ;  pop.  in  18T0,  18,168.  The  snrface  is 
generally  levd  and  the  soil  fertile.  The  chief 
productions  in  1870  were  297,163  bushels  of 
wheat,  766,801  of  Indian  com,  98,786  of  oata, 
18,692  of  potatoes,  9,806  tons  of  hay,  1,126  lbs. 
of  tobacco,  67,640  of  wool  179,279  of  butter, 
13,260  of  maple  sngar,  and  89,166  gallona  of 
Borghnin  molasses.  There  were  6,913  horsea, 
1,893  milch  cows,  7,02?  other  cattle,  87,216 
sheep,  and  82,080  ewine ;  4  oooperages,^  8  floor 
mills,  and  IS  saw  mills.  The  Evonsville  and 
Orawfordsville  raUroad  paasee  through  the 
coital,  Sollivon.  TL  A  N.  connty  ^  ICia- 
soori,  drained  by  tribntaries  of  Grand  river; 
area,  618  sq.  m. ;  pop.  in  1670, 11,907,  of  whom 
42  were  colored.  The  snrface  is  rolling,  aboot 
two  thirds  bein^  prairie  and  one  third  tim- 
bered. The  soU  IS  productive;  eosl  is  found. 
The  chief  productions  in  1870  were  61,437 
bnshels  of  wheat,  1S,826  of  rye,  113,631  of  In- 
dian com,  161,614  of  oats,  88,761  of  potatoes, 
36,619  lbs.  of  tobacco,  70,091  of  wool,  231,066 
of  butter,  and  14,669  tons  of  hay.  There  were 
6,171  horses,  665  mules  snd  asses,  6,021  milch 
cows,  9,926  other  cattle,  26,869  sheep,  and 
17,770  swine ;  11  flour  mills,  6  saw  miOa,  and 
8  wool-oarding  and  clothnlreasing  eetabUsh- 
ments.    Capital,  Milan, 

BnUVU,  irtkir  8.,  an  English  composer, 
bom  in  London  in  IBU.  He  was  instructed 
by  his  father,  a  music  teacher,  and  sang  for 
three  years  when  a  boy  at  the  chqiel  royal. 
At  the  age  of  11  he  guned  the  Uendelssohn 
scholarship,  and  continued  his  studies  at  the 
royal  academy  under  John  Gloss  and  Sir  Stern- 
d^e  Bennett.  He  t^en  studied  under  Rieta, 
Hauptmann,  and  Moscbeles,  in  LeipsJo,  and 
composed  the  incidental  music  to  Shakespeare's 
"  Tempest, "  performed  for  Uie  first  time  at  the 
crystal  palace  in  1862.  He  soon  after  composed 
an  opera,  never  played,  with  the  libretto  by 
Ohorley,  entitled  "The  Sapphire  Kooklace." 
He  has  written  three  cantetaa,  "  Eenil worth," 
"  On  Sea  and  Land,"  and  "  The  Bride  of  Neath 
Valley ;"  a  symphony  performed  at  Liverpool 
in  1866;  several  overtures;  three  operettas 
"Theepis,"  " Contrabandista,"  and  "Box  and 
Cox ;"  and  two  oratorios,  "  The  Prodif^  Son," 
produced  at  the  Worcester  festival  in  1868, 
and  "  The  Light  of  the  World,"  produced  at 
the  Birmingham  festival  in  1878.  He  has  also 
composed  songs  and  piano  music,  including 
"The  Songs  of  the  Wrens,"  for  which  the 
words  were  written  by  Alfrpd  Tennyson. 
SCLUVAH,  Bairj*  See  snppIemenL 
SOLLlViK.  L  Jeba,  an  American  general, 
bom  in  Berwick  Me.,  Feb.  17,  1710,  died  in 
Durham,  N.  II.,  Jan.  28,  179B.  He  practised 
law  in  Durham.  In  1774  he  was  a  member  of 
the  first  general  congress,  and  in  December 
of  that  year,  with  John  Langdon,  led  a  force 
against  Fort  William  and  Hary,  near  Porte- 
month,  and  seized  100  barrels  of  gunpowder, 
15  cannon,  all  the  amall  arms,  and  other  stores. 
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This  was  tbe  flnt  aot  of  armed  hoatilitr  com- 
mitted  in  the  colonies.  In  Jnne,  1T75,  li«  waa 
appointed  bj  oongress  a  brigadier  general,  and 
commanded  on  Winter  hill  at  the  ilege  of  But- 
ton. Alter  ita  evaoaation  he  was  sent  to  re- 
enf oroe  the  Bnnj  in  Oanada,  where,  after  the 
death  of  Gen.  Thomas,  be  took  oommand,  June 
3,  1770,  and  oondaoted  the  retreat  from  the 
province.  He  was  commissioned  hy  oongross 
as  major  general,  Aag.  10,  acted  ander  Patnam 
OD  Jjong  Island,  and  bj  a  combat  of  two  honrs 
In  the  woods  (Ang.  27)  eontribated  to  the 
preterratioiL  of  the  American  armj.  He  was 
taken  prisoner,  bat  was  exchanged  for  Gen. 
Fresoott.  After  Gen.  Lee's  captnre  SnlliTan 
took  oommand  of  his  divinon,  and  led  the  right 
at  Trenton  on  Christmas  night,  1776.  On 
Aag.  33,  1777,  he  made  a  bold  descent  on 
Staten  Island,  the  entire  soocass  of  which  was 
prerented  b^  misconstrnction  of  his  orders,  bat 
he  was  justified  b;  a  court  of  ingnirj  and  bj 
a  vote  of  congress.  He  commanded  the  right 
wing  at  the  battle  of  Brandywine.  He  defeat- 
ed  the  British  left  at  Q«rmantown,  but  mis- 
takes on  the  American,  left,  occa^oned  hf  fog, 
changed  a  victory  into  a  repulse.  In  Angast, 
1T78,  he  commanded  in  Rhode  Island,  and  pre- 
pared to  attack  the  British  lines  at  Kewport, 
but  was  deprived  of  the  cooperation  of  the 
French  fleet  under  D'Estung,  and  was  obliged 
to  raise  the  siege ;  bat  at  Butt's  hill,  on  the 
S9th,  he  repulsed  the  enemj,  and  withdrew 
from  the  island  with  slight  loss.  On  Aag.  39, 
1776,  he  defeated  the  Indians  nnder  Brant  and 
tories  under  Bir  John  Johnson,  at  Newtown, 
near  the  present  site  of  Elmira,  N.  Y,  He 
then  resigned  his  oommisiion  on  ocoonnt  of  ill 
iiealth.  Id  the  antamn  of  1780  he  again  took 
his  seat  as  a  member  of  congress.  In  1783-'6  he 
was  attorney  general  of  New  Hampshire,  and  in 
178S-'9presidentof  the  state.  In  the  troubles 
of  1T8B  ne  saved  the  state  from  anarch j  by  his 
intrepidity  and  good  management,  and  in  1788 
BBcnred  the  ratification  of  the  federal  oonstitn- 


death.  His  ufe  has  been  written  by  0.  W.  B. 
Peabody,  in  Sparks's  "American  Biography," 
Sd  aeries,  vol.  lii.,  and  by  Thomas  0.  Amory 
(I8e8).'-His  son  Geobgb  (I7T4-1838)  was  an 
eminent  lawyer,  and  was  several  times  a  mem- 
ber of  the  legislatare,  of  congress  1B11-'13, 
and  attorney  general  of  the  state  1806''7  and 
18ie-'3S,  IL  Jaaes,  governor  of  Hassachu- 
setts,  brother  of  the  preceding,  bom  in  Ber- 
wick, Me.,  April  33,  1744,  died  in  Boston, 
Dec.  10,  1808.  He  was  king's  attorney  for 
York  CO.,  Ue.,  but  joined  the  revolntionary 
movement.  He  was  a  member  of  the  pro- 
vincial congress  of  Masaachnsette  (of  which 
Uaine  then  formed  a  parti  in  177S,  and  with 
two  others  ezeoat«d  a  difficult  oommission  to 
Ticonderoga.  In  1TT6  he  was  appointed  a 
Judge  of  the  superior  oourt,  and  in  17r9-'e0 
was  a  member  of  the  oonvenuon  which  framed 
the  constitution  of  the  state.    In  1788  be  was 
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ohoMn  a  member  of  congress;  and  ha  wm 
repeatedly  elected  a  representative  of  Bos- 
ton (to  which  place  he  had  removed)  in  the 
legislature.  In  1787  he  was  a  member  of  the 
executive  council  and  Judge  of  probate  for 
Suffolk  00.,  from  1760  to  1807  was  attorney 
general  of  the  state,  and  was  elected  governor 
m  1807  and  1808.  He  was  one  of  the  com- 
missioners for  settling  the  boundaries  between 
the  T7nit«d  States  and  the  British  provinc«8. 
He  pabliabed  a  "  History  of  the  District  of 
Maine"  (17SG),  and  "History  of  Land  Titles 
in  Massachnsetts  "  (1801).  IIL  WlBaM,  son  of 
the  preceding,  bom  m  Saoo,  Ue.,  Nov.  30, 1774, 
died  in  Boston,  Sept  8,  1889.  He  gradnated 
at  Harvard  college  in  1793,  studied  law,  and 
was  long  president  of  the  association  of  the 
Suffolk  bar.  He  was  oonatantly  a  member  of 
one  or  the  other  branch  of  the  state  lerisla- 
tare.  He  published  "  Familiar  Letters  on  Pub- 
lic Oharacters  and  Events  from  17SS  to  1815  " 
(lamo,  Boston,  1884) ;  "  Historical  Cauaea 
and  Effects,  from  the  Fall  of  the  Roman  Em- 
pire to  the  Reformation  in  IB17  "  (8vo,  1888) ; 
and  "  The  Public  Men  of  the  Revolution," 
published  with  a  biographical  sketch  by  hii 
son,  J.  T.  S.  Sullivan  (8»o,  Philadelphia,  1847). 
IT.  Ma  [digdM,  an  AJneiican  engineer,  broth- 
er of  the  preceding,  bom  in  Saoo,  Me.,  April 
9,  1777,  died  in  Boston,  Mass.,  Feb.  9,  1806. 
He  travelled  in  Europe,  studying  the  con- 
struction of  canals  in  France  and  England, 
and  in  1804  was  appointed  agent  and  engineer 
of  the  Middlesex  canal,  which  was  completed 
in  seven  years.  He  invented  the  steam  tow- 
boat,  for  which  he  received  a  patent  in  1614, 
in  preference  to  Bobert  Fnlton,  who  applied 
for  it  at  the  same  time,  his  priority  of  msoov- 
ery  being  fnlly  sostained.    la  1834  he  was  ap- 

Sointed  aaaociate  civil  engineer  of  the  United 
tates  board  of  internal  improvements,  which 
post  he  resigned  the  next  year,  after  making 
a  report  on  the  practicability  of  a  canal  across 
the  AUegbanies.  He  than  studied  medicine, 
in  1887  commenced  practice  In  New  Haven, 
afterward  adopted  the  homceopathic  system, 
and  in  1347  removed  to  New  York. 
HlUIViira  NulND.  See  Moultbib,  Fobt. 
SnUTUn',  mniH  §titiig,  an  American  bot- 
anist, bora  at  Frankhnton,  near  the  site  of 
OolnmbuB  O.,  Jan.  IB,  180S,  died  in  Columbue, 
April  80, 1878.  He  graduated  at  Yale  college 
in  18S3,  and  settled  in  Oolnmbus  as  a  sur- 
veyor. In  1840  he  published  a  "  Catalogue  of 
Plants,  Native  or  Naturalised  in  the  Vicinity 
of  Oolumbns,  Ohio,"  and  in  1843  an  article  oa 
three  new  plants  discovered  in  that  district. 
He  made  a  jonmey  in  1843  from  Maryland  to 
Geor^a,  and  pablished  "Musci  AUeghanien- 
Bes"(SGBetB,of  3  vols.  4to  each,  1845;  newed., 

Erin  ted  privately,  185C).  He  wrote  papers  on 
ryology  and  hepaticology  for  the  "Hemolrs 
of  the  American  Academy  of  Arts  and  Sci- 
ences" (1846-'9),  and  contributed  the  "Musci 
and  HepaticA  of  the  United  States  East  of  the 
Mississippi  River"  to  the  eecond  edition  of 
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Qny^»  "Uaniul  of  Botaxtj"  (195i);  this  waa 
aftarvard  pabliahed  separatel j.  A  second  toI- 
nine  of  this,  big  most  unportaiit  nork,  has  ap- 
peared since  his  death.  Jliuei  BortaU-Am»ri~ 
eaai,  oonBisting  of  SCO  species  and  Ysrieties 
of  dried  mosses,  was  the  joint  work  of  bim- 
mU  and  hia  associate  L.  Lesqaereai  (1866), 
He  also  pabliahed  "  Mosses  brought  home  bj 
Wilkes's  Exploring  Expedition,  1S38-'42  " 
(with  26  fot.  plates,  ISGQ) ;  "  Mosses  and 
Hepatiora  collected  mostlj  in  Japan"  (witb 
IS  4to  platoL  ISeO);  Mutei  Ouhenat*  (1661); 
and  Ieon€*  Mvteomm  (with  12S  plates,  1864). 
The  genua  SuUivantia  was  foonded  b^  Torre? 
and  Gray  npon  a  rare  plant  of  the  saxifrage 
familj  discovered  by  him. 

SDU.T,  a  S.  central  county  of  Dakota,  re- 
cently formed  and  not  included  in  the  censrts 
of  1870 ;  area,  abont  1,800  sq.  m.  It  is  bound- 
ed W.  by  the  Missonii  and  watered  by  its  a£Ba- 
enla.  The  snrface  is  mostly  nndDlating  pru- 
nes.   The  Missonri  bottom  is  very  prodnotiTe. 

8OU1T,  »"*■"■■  4e  Bttne,  baron  de  Komy, 
dake  of,  a  French  statesman,  bom  at  Bosny, 
near  Uantea,  Dec  18, 1560,  died  near  Ohartrea, 
Dec  22,  1841,  He  belonged  to  a  noble  Prot- 
estant family,  and  followed  King  Henry  of 
Navarre  in  aU  hia  wars,  and  beoame  his  chief 
adviser.  When  his  master,  on  the  death  of 
Henry  III.,  citimed  the  throne  of  France,  Bos- 
ny advised  him  to  tarn  Oatbolic  in  order  to 
raoonciie  the  majority  of  the  nation  to  his 
oaose.  On  a  aecret  mission  to  Qaeen  Eliza- 
beth of  England,  he  secured  ber  assistance  to 
Henry  TV,,  and  he  was  inBtmmental  as  an  en- 
gineer in  taking  Dreaz  in  1S93,  Laon  in  1S94, 
laFSrein  J698,  and  Amiens  in  16BT.  In  1697 
he  was  appointed  superintendent  of  finance, 
and  became  in  fact  the  chief  minister  of  Henry 
IV.  He  reformed  the  financial  system,  and 
cancelled  the  public  debt,  which  amounted  to 
832,000,000  livres,  remitting  20,000,000  taxes 
in  arrears,  alleviating  Gie  annual  taxation,  and 

Ssthering  a  reserve  of  17,000,000,  which  was 
epodted  in  the  Bastile.  He  fostered  agricul- 
ture, made  the  grain  trade  free,  sappresaed 
tolls  and  prohibitions,  built  or  improved  high- 
ways and  roads,  oonatrooted  canals,  and  en- 
oonraged  drainage  and  mining.  He  had  re- 
ceived the  title  of  marqals  of  Roany  in  1601, 
■nd  was  created  dnke  of  Sully  in  1606.  At 
the  death  of  Henry  IV.  in  1610  the  reaerve 
in  the  Bastile  amounted  to  42,000,000.  Sully 
remained  as  chief  minister  some  time  longer, 
but  his  severity  and  rigid  principles  becoming 
obnoxious  to  Maria  de'  Medici  and  her  advisers, 
he  left  the  ooart  in  1611,  and  resigned  most  of 
bis  offices  and  dignities.  Cardinal  Richeliea 
in  1634  made  him  marshal  of  Prance.  Daring 
his  retirement  he  composed  his  personal  me- 
moirs, Memoira  del  taget  et  royala  itonomxet 
(f£to(  de  Henry  le  Grand  (4  vols,  fol,,  1684- 
'62,  several  times  reprinted;  English  transla- 
tion by  Mrs.  Lennox,  8  vols.  4to,  London,  17G6 ; 
new  ed.,  B  vols.  8vo,  1854-'6). — See  &loge  hit- 
teriqve  de  Sully,  by  Perrons  (Paris,  1871). 


1788,diedin  Phyadelphia,  Not.  6,  1879.  He 
was  brought  to  the  United  Btat«B  by  hi*  pa- 
rents, who  were  players,  in  1792.  In  1808  he 
settleid  as  a  portrait  painter  in  Richmond,  Va., 
removed  a  few  years  later  to  New  York,  and 
in  1809  settled  in  Philaddphia.  Among  his 
large  works  are  full-length  portraits  of  George 
Frederick  Cooke  as  Hiohard  the  Third,  Dr. 
Benjamin  Bosh,  Commodore  Decatur,  Thom- 
as Jefferson,  Lafayette,  and  Qneen  Victoria, 
painted  daring  a  visit  to  England.  Hia  well 
known  picture  of  "Washington  crossing  the 
Delaware  "  is  now  in  the  Boston  musemn. 

BULPHilCS,  salts  formed  by  the  union  of 
iulphurio  add  with  bases.  The  union,  strictly 
speaking,  is  only  partial,  as  a  portion,  and  in 
normal  salts  all,  of  the  hydrogen  of  the  sulphu- 
ric acid  is  displaced  by  the  basyle.  (Bee  Salts.) 
Thus,  H.80.  +  2K  =  2H  +  K.BOi,  normal  sul- 
phate of  potaaalom;  or  H.SO.  +  K  =  H -K 
KHSOi,  acid  sulphate  of  poteBsinm.  The  sul- 
phates are  extensively  employed  in  the  arts,  in 
medioine,  in  agriculture,  and  in  the  chemical 
laboratory.  I.  Stilpkala  of  AlwiMiia.  The 
normal  snlphate,  AliSSO.  +  ISH.O,  is  found 
native  in  many  locolitiea,  as  ov  the  volcanic 
island  of  Milo  in  the  Grecian  archipelago,  in 
the  craters  of  volcanoes  in  the  Andes,  and  at 
Adelaide  in  Australia.  It  is  known  in  miner- 
^ogy  as  alunogen,  hair  salt,  feather  alum,  and 
balotridiite.  Its  harness  is  IS  to  3 ;  sp.  gr, 
.1-6  to  1'8;  lustre  vitreous;  color  white,  or 
tinged  with  yellow  or  red.  It  is  manufactured 
in  large  quantities,  is  known  in  commerce  as 
concentrated  alum,  and  is  used  in  dyeing  instead 
of  common  alum.  Clay  as  free  as  possible 
from  iron  te  heated  to  redness,  and  then  ground 
and  mixed  with  half  its  weight  of  sulphurio 
acid  of  sp.  gr.  1'4B,  in  a  reverberntory  fnr- 
nace,  till  the  acid  begins  to  volatilize.  Af- 
ter exposure  to  the  air  for  several  days,  wat«r 
is  added  and  the  solution  freed  from  what 
Iron  it  may  contain  by  precipitation  with  fer- 
rocyanide  of  potaaaium.  The  solution  is  then 
evaporated  to  a  sirap,  which  solidifies  on  cool- 
ing. It  is  solable  in  two  parts  of  water,  in- 
•olable  In  alcohol.  There  ia  a  series  of  double 
alnminic  snlphatea,  forming  true  alums,  which 
ore  treated  ander  the  bead  of  Alith.  Not  all 
olams  contain  aluminum,  but  they  are  so 
named  becaose  they  are  formed  on  the  type 
of  the  alum  salts.  2.  Stilphata  <^  Barium, 
Some  of  the  sulphates  of  barium  are  double 
salts.  The  most  important  is  the  neutral  sul- 
phate, BaSOi,  or  heavy  spar,  which  is  found 
native  in  large  quantities,  and  when  ground 
into  powder  is  used  to  adulterate  white  lead 
as  a  pigment.  An  amorphous  sulphate  ia 
made  on  a  large  scale  for  the  same  pnrpoB^ 
and  sailed  permanent  white.  There  ia  an  acid 
salt,  BaHi280.,  and  a  basic  soda  sulphate,  Bo- 
N,280..  3.  Sulphate*  of  Calcium  and  Chro- 
mium. An  anhydrous  neutral  sulphate  of  cal- 
cium, OaSO(,  ooours  native  as  the  mineral  an- 
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hjdrite.  It  maj  be  formed  BrtificitUy  in  orjs- 
tali  hj  fnnng  lalphate  of  potash  with  an  exoaaa 
of  ohloride  of  oaloinm.  Q^panm  ii  native  by- 
drtLted  solphate  of  oalainm,  OaSO.SE.O.  (See 
Oypsum.)  The  Bolphatei  of  ofaromiam,  both 
the  pure  ohrominm  and  also  the  double  aalta, 
ua  an  important  olase  of  oomponndo,  and  in- 
olnde  the  chroma  alams,  as  ammonlo-chrome 
alam,  potassio-ohrome  alnm,  and  eodio-ohrome 
alnm,  4.  Sulphatet  of  Copper.  The  normal 
■nlphate,  OaSO.+6H.O,  is  the  blae  vitriol  of 
oommeroe,  aitenHively  uied  in  the  arts.  (See 
OoPPEB,  vol.  v.,  pp.  S18-'1S.)  There  are  aeveral 
basio  anlphates  of  copper,  and  donble  enlphate* 
of  copper  and  ammonia  of  variona  shadea  of 
blae,  some  of  which  form  solntiona  of  exceed- 
ing beaatj.  By  mixing  solations  of  ammonio- 
onpric  sulphates  or  of  potassio-caprio  BoIphateB 
with  oorreepoadlng  double  sulphates  of  oobatt, 
iron,  magnesinm,  man^nese,  nickel,  or  zinc, 
an  interesting  leriea  of  complex  aalts  is  ob- 
tained, all  of  which  orystallize  in  monoclinic 
prisms  and  tables,  isoroorphou*  with  the  mag- 
nesium doable  lalta ;  and  furthermore,  bj  mix- 
ing the  iolutions  of  three  or  fonr  of  these 
double  salts,  others  still  more  complex  may  be 
formed,  isomorphons  with  the  preceding. 
Copper  also  forma  with  magnesium,  sodium, 
and  zino  beantifnl  doable  sulphates.  In  the 
preparBtJon  of  cnprio  sulphate  from  materials 
which  oontun  iron  componnda,  several  so- 
called  ferroso-ouprio  sulphates  are  formed,  hav- 
ing different  proportions  of  baae,  bat  whioh 
are  not  tme  double  salts.  The  Salzbarg  vit- 
riol, prepared  at  Buxweiler  in  Alsace,  oon- 
tains  8  molecules  of  iron  to  1  of  copper ;  Ad- 
moot  vitriol,  6  to  1 ;  Baireath  vitriol,  7  to  1. 

5.  ^WpAaCM  of  Iron.  Salpharic  acid  forma 
with  {ron  an  extensive  series  of  aalts,  some  of 
which  have  a  oonstitatioa  analogous  to  the  per- 
oxide, and  are  called  ferric  salts ;  others,  snal- 
ogODi  to  the  protoxide,  are  called  ferrous  salts. 
Among  the  former  are  seversl  interesting  doa- 
ble salts,  including  amroonio-ferrio  sulphate, 
or  ammonia-iron  alum,  and  potaaalo-ferrio  sul- 
phate, or  potash-iron  alum.  Ferrous  sulphate, 
green  vitriol,  or  copperas,  FeSO.  -t-  7H,0  (or 
FeOSOi  -I-  7H0,  old  formula),  is  the  moat  Im- 
portant commercial  salt  of  iron.  It  occurs 
native,  sometimes  in  crystals,  but  more  often 
In  amorphous  masses,  in  iron  mines  in  various 
parts  of  the  world,  being  formed  by  the  oxida- 
tion of  iron  pyrites ;  but  most  of  the  copperas 
consumed  in  die  arts  is  prepared  aimnltaneous- 
ly  with  slum  from  schists  centring  iron  py- 
rites. Ferrous  snlphate  oiyBtalliies  in  mono- 
olinio  prisms  or  tables,  which  when  moist  read- 
ily absorb  oxygen  and  pass  into  ferric  sulphate; 
bat  if  crashed  and  deprived  of  moisture  by 
atrong  pressure  between  folds  of  cotton  doth 
or  filter  paper,  it  may  be  kept  in  bottles  for  a 
long  time  without  change.     (See  Ooppeiub.) 

6.  Other  Metallie  SulphaU*.  The  normal  sul- 
phate of  magnesium,  HgSOi  +  7HiO,  Is  de- 
Boribed  under  the  tiUe  Epsom  Salt.  There  is 
an  acid  sulphate  and  several  doable  salts.    The 


anlphates  of  potassiam  are  described  with  that 
metal.  Glauber's  salt  ia  the  normal  and  prin- 
cipal solphate  of  sodium.  (See  Glacbeb's 
6u.i.}  The  other  metallic  ■ulphatee  of  aaffi- 
dent  importianoe  are  treated  under  the  heads 
of  the  respective  metals.  7.  Alcohol  8ut- 
phata.  Sulphnrio  acid  combines  with  variona 
alcohol  radicals  to  form  a  series  of  salphnrio 
ethers,  the  most  important  among  whioh  are 
acid  sulphate  of  etbyle,  or  snipbovinio  acid, 
(0iHt)H8O,,  and  neuti'al  sulphate  of  ethyle,  or 
true  snlphurio  ether,  (O.E>).SO,.  (This  latter 
ether  must  be  distinguished  from  what  is  ordi- 
narily called  sulphuric  ether,  whioh  b  the  oxide 
and  not  the  sulphate  of  the  radical  ethyle, 
OiHt.)  Bulphovmio  acid  ia  formed  by  th« 
action  of  strong  enlphurio  acid  upon  alcohol, 
ether,  or  ethylene,  end  was  flrat  noticed  by  Da- 
bil  in  180O  in  the  residues  of  the  preparation 
of  oommon  ether.  The  molecule  of  hydrogen 
whioh  it  contains  may  be  replaced  by  a  metal 
forming  a  salt  which  is  called  a  aulphovinate, 
or  ethyle  aulphate.  Neutral  sulphate  of  ethyle, 
or  tme  salpnario  ether,  is  formed  by  passing 
■nlphurio  anhydride  into  a  flask  containing 
oommon  sulphuric  ether  surrounded  by  a  freez- 
ing mixture.  It  is  a  yellowish  oily  liqoid  of 
sp.  gr.  1*13,  having  a  ^arp  taste  and  the  odor 


an  atmosphere  of  oorbonio  anhydride.  Snl- 
phurio acid  forms  with  metbyle  an  acid  sul- 
phate of  methyle,  or  salpho-methylio  acid, 
OEiESOt,  and  a  neutral  snlphate  of  methvle 
or  methylsnlphnrio  etiier,  (OHO.SO..  fh« 
moleoole  of  hydrogen  in  snlpho-m^hylio  acid 
may  be  replaced  by  a  metal,  forming  a  salt 
called  a  methyl-snlpbate. 

SGLPROtEH,  or  Sa^kneti,  compounda  in  which 
sulphur  forms  the  electro-negative  element. 
Salphnr  unites  with  all  the  metals,  with  most 
of  the  non-metaUio  elements,  and  with  many 
organic  radicals.  Thesnlphidea  have  generally 
a  constitution  corresponding  to  the  oiidee,  and 
like  them  may  be  divided  into  add  and  baslo 
aulphidea,  which  are  capable  of  nniting  and 
forming  sulphnr  salts.  Thns,  we  have  staa* 
nate  of  potassium,  EiSnOi,  and  also  salpho- 
stannate  of  potassium,  EiSnSi.  The  mlphidei 
are  decomposed  more  or  less  perfeotiy  by  hy- 
droohlorio  add,  and  behave  like  the  corre«pond- 
leg  oxides,  yielding  one  molecule  of  eulphy- 
dnc  acid  for  every  molecule  of  sulphnr  in  the 
sulphide.  Thus,  Fe8+3H0I=H,8+Fe01i ; 
and  SbS.-(-flH01=8H.8-H2SbCl>.  Of  the  sul- 
phides of  the  non-metallic  elements,  those  of 
carbon  and  chlorine  are  the  most  important. 
Bisulphide  of  carbon,  carbon  disulpbide,  or 
Bulpbo-carhouio  acid,  OSi,  is  the  only  ealphide 
of  carbon  which  is  positively  known.  It  is 
prepared  on  a  large  scale  as  a  solvent  for  vari- 
ous manufacturing  purposes.  A  large  earthen 
retort  has  a  tube  which  passes  through  the 
mouth  down  to  near  the  bottom.  The  retort  ia 
filled  with  chsjcoal  and  heated  to  redness  in  a 
fomace,  and  bits  of  snlphor  are  dropped  from 
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time  to  tiro«  down  the  tabe,  whtott  after  each 
introdaotaoa  is  stopped  with  a  cork.  The  neck 
ot  the  retort  i>  ooimected  with  a  condensing 
tube,  vhieh  is  kept  cold  b^  a  itroaio  ot  water, 
and  dlpa  into  a  Tenel  of  oold  water.  The  bqI- 
phide  vhioh  ooBeota  at  the  bottom  of  thi*  tob- 
sel  contains  an  exoesa  of  •olpbcr,  from  which 
it  is  freed  by  redistillBtion.  B7  another  pro- 
eew  eatphnr  vapor  is  driven  over  red-hot  coke. 
Snlphide  of  carbon  is  a  colorless,  mobile,  highly 
refracting  liquid,  its  index  of  refraotion  being 
1-678.  (See  Light,  vol.  x.,  p.  iS9.)  It  has  a 
pecnliar,  fetid,  disagreeable,  alliaoeon*  odor, 
and  when  brewed  prodncea  great  depression, 
followed  hj  aotoA.  The  denrity  of  the  Uqnid 
is  1-S74,  water=I ;  of  the  vapor,  SB?,  ur=l ; 
boiling  point,  118-4°.  It  freely  diMolves  snl- 
pbnr,  depositing  it  on  evaporation  in  beaati- 
fol  octahedral  oryit^  It  also  diseolvea  phos- 
phorus, iodine,  camphor,  and  oaoDtfihono,  and 
mixes  easily  with  oils.  It  is  extensively  nsed 
in  the  vnlcanization  of  caoatohoao  and  the 
mannfactnre  of  gutta  percha,  for  extracting 
bitomen  from  mineral  sabtrtanoea,  and  of  oil 
from  seeds.  Solpfiide  of  chlorine,  BiOli,  is 
formed  by  paasing  dry  chlorine  over  mdted 
Bolphnr  contained  in  a  glass  retort  A  deep 
orange-yellow,  mobile  flnid  distila  over,  hav- 
ing a  pecnliar  diaagreeable  odor,  boiling  at  S8S° 


exceas  of  solphnr,  it  is  also  nsed  in  Sorope  for 
voloanizing  caontohonc.  The  principal  snl- 
phide* of  organic  radlcsls  are  of  the  alcohoUa 
•eriea,  and  form  a  class  of  ethers,  as  hydro- 
Bolphnrio  ether,  or  monosnlpbide  of  ethyle, 
(G.H.).S,  and  the  disolphide,  <OiBi>>S..    Snl- 

Jibydrate  of  ethyle,  or  mernaptan,  CiHiSH,  is 
ntereating  ss  being  the  snlphnr  analogue  of 
oommon  lucohol,  or  hydratea  oiide  of  ethyle, 
OiHiOH.  (See  Aloohol,  and  Ethtle.)  Mer- 
oaptan  (in«reurtun>  eaptant,  which  signifies 
having  a  strong  tendency  to  seise  apon  or  com- 
bine with  mercury)  was  discovered  by  Leise 
in  1838,  and  has  since  been  examined  by  Liebtg 
and  others.  It  is  a  colorless  mobile  liqnid,  of_ 
an  exceedingly  offensive  and  permanent  garlic' 
odor;  sp.  gr.  0'M3;  boiling  point  abont  144° 
F.  When  it  Is  mixed  with  marcorie  oxide, 
violent  reaction  ensnes,  with  formation  of 
water,  and  a  white  anhstanoe,  soluble  in  alco- 
hol, which  by  the  action  of  snlphydrio  acid 
yields  sulpUde  of  mercnry  with  reprodnotion 
of  mereaptan,  A  drop  on  the  end  of  a  glass 
rod  waved  throngh  the  ur  will  evaporate  so 
rapidly  as  to  freeze  a  portion  remaining.  It 
forms  an  interesting  class  of  componnds  with 
other  elements,  for  which  the  reader  is  re- 
ferred to  larger  works  on  chemistry.  The  sul- 
phides of  methylc,  (CH,),S  and  rOHi)a8i,  and 
also  methyle  snlphydrate,  or  metnyle  mereap- 
tan, OHiSH,  and  other  organic  sulphides  and 
fnlphydrates,  possess  much  chemical  interest. 

SCLPHmS,  salts  formed  by  the  nnion  of  sal- 
phnroas  acid  with  bases,  or  more  etriotiy  speak- 
mg  by  the  action  of  snlphotooa  add  on  bases; 
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the  two  atoms  of  hydrogen  in  the  moleonle  of 

the  add  being  partially  or  wholly  replaced  i^ 
a  metallic  basyle  or  a  radical,  forming  nonnal 
and  add  salts.  (See  Salts.)  Thus,  normal 
sntphite  of  potassiam,  Ei&Oi,  may  be  formed 
by  wholly  replacing  the  hydrogen  in  the  add, 
H.SO. ;  or  the  add  sulphite,  EH80,,  may  be 
formed  by  employing  half  the  quantity  of  add. 
The  sulphites  of  the  metals  are  nsnally  formed 
by  passmg  solphorons  anhydride,  SOi,  throngh 
aqueous  solutions  or  nixtnrcB  of  hydrate*  or 
carbonates,  tiie  anhydride  being  first  converted 
into  the  add  by  combining  with  the  elements 
of  water,  whereupon  double  deoomposition 
immediately  takes  place,  witii  an  exchange 
between  the  metallic  basyle  and  the  hydrogen 
constituent  of  the  add.  Bulpbnrous  add  com- 
bines with  nearly  all  the  metala,  the  most  im- 
portant sulphites  being  those  of  calcium  and 
sodiom.  Sulphite  of  calcium  may  be  precipi- 
tated in  an  anhydrous  state  by  passing  sol- 
Shnrous  anhydride  throngh  water  having  by- 
rate  of  lime  in  suspension,  or  through  a  solu- 
tion of  chloride  of  caldum.  It  is  mannfao- 
tured  on  a  large  scale  and  used  in  bleaching, 
and  for  protecting  organic  substances  from 
decay.  The  sulphites  of  sodium  comprise  a 
normal  salt,  NaiSOi,  and  an  acid  salt,  NaHBO.. 
The  normu  salt  is  prepared  by  saturating  a 
solution  of  carbonate  of  soda  with  snlphurous 
acid  and  addlns  to  it  as  much  carbonate  of 
soda  as  it  originaUy  contained  while  warm. 
On  cooling,  the  salt  separateB  in  monoclinic 
crystals,  having  seven  molecules  of  water  of 
crystalliMtJon  (N»,SO.-fTH,0).  Another  hy- 
drate was  formed  by  Mnspratt,  containing  ten 
molecules  ot  water.  The  add  snlphtte  is  pre- 
pared by  supersaturating  the  solution  of  sodio 
carbonate  with  sulphurous  acid.  Both  of  these 
salts  have  been  need  to  remove  the  traces  of 
chlorine  in  paper  pulp,  under  the  name  of  anti- 
ohlor,  but  they  have  been  partially  superseded 
by  hyposulphite  of  sodium,  or  this  salt  is  nsed 
in  connection  with  them.  (See  Papxb.} — The 
two  atoms  of  hydrogen  in  the  molecule  of  ml- 

Ehurons  add  may  be  partly  or  wholly  replaced 
y  monstomlc  aloohol  radicals,  forming  add 
and  neutral  sulphnrons  ethers,  the  add  ethers 
being  sometimes  called  snlpho-actda.  Etbyl- 
sulphnrons  add,  (0iH>)H6O.,  is  formed  by  the 
action  of  nitric  acid  on  sulphydrate  of  ethyle 
or  mereaptan,  (OiHi)H8.  Neutral  sulphurous 
ether,  (OiHi)iSOi,  may  be  formed,  among  other 
methods,  by  the  action  of  absolute  alcohol  on 
disnlpbide  of  chlorine.  The  alcoholic  sulphites 
and  other  suipho-ethers  and  eomponnds  have 
been  carefully  studied  by  Muspratt,  Qerhardt, 
Rammelaberg,  Eolbe,  and  others.  They  form 
an  extensive  and  intfiresting  series. 

SDLFHIIB,  an  elementary  substance  belonging 
to  the  class  of  metalloids.  It  ha*  been  known 
from  the  earliest  times  as  the  snblimed  product 
of  volcanoes,  and  as  a  natural  mineral  deposit 
In  day  and  marl  strata  in  tertiary  formations, 
and  is  Heo  assodated  with  gypeom,  being  one 
of  the  sources  of  this  mineraL    (See  Gtfsdh.) 
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It  (Konn  in  lome  Bohtst6ae  rooks,  &nd  in  coal 
and  lignite  depoeita,  and  ia  depont«d  from  the 
sulphuretted  waters  of  certain  mineral  springs. 
It  is  found  in  Sioilj  in  beds  of  bine  day  Ijing 
in  a  matrix  of  rook  salt,  KTP'^'^  ^nd  oelestine. 
(See  STBONTnjM.)  It  also  eiista  in  primitive 
rooks,  as  granite  and  mioa,  and  abounds  in  the 
lava  fissures  of  voloanio  crat«rs,  aa  in  the  tol- 
Jatara  near  Naples  and  at  Popocatepetl,  Mexi- 
co. It  is  a  constituent  of  many  uunerala,  aneh 
OS  iron  and  copper  pyrites,  galena  or  sntphuret 
of  lead,  cinnabar  or  snlphuret  of  mercury,  gray 
antimony,  and  realgar  or  sulphnret  of  araenio; 
also  of  ternary  salts  of  metals,  such  as  the  sul- 
phates of  copper  and  iron,  and  of  strontia, 
bariam,  and  oaloium  (celestine,  heavy  spar, 
and  gypsum) ;  and  of  more  solnble  componnda 
which  are  constituents  of  mineral  waters,  aa 
the  sulphates  of  magnesiuin  and  aodinm  (Ep- 
som and  Olauber's  salts).  It  is  a  constituent 
of  the  proteine  compounds  of  onimsla  and 
Tegetablea,  in  the  taurine  of  bile  and  the  cys- 
tine of  urine,  and  certun  volatile  oils,  as  oil 
of  onions  and  oil  of  mustard. — Sulphur  is  ob- 
tained from  the  natural  deposits  of  free  anl- 
phur  by  melting  or  by  distdlatdon.  Bioh  de- 
posits are  simply  melted  in  large  oast-iron  or 
earthen  caldrons,  the  gangue  and  small  stonea 
being  removed  with  perforated  ladles.  Some- 
times rode  famaoes  somewhat  like  lime  kilns 
are  employed  for  the  coarser  deposits,  in  which 
a  portion  of  the  sulphnr  is  burned,  while  the 

Sreat  mass  ia  drawn  o9  at  the  bottom.  A 
etter  method  than  the  latter  is  that  of  dis- 
tillation, as  the  produot  is  mnoh  purer.  This 
is  done  in  large  earthen  pots  or  retorts  placed 
in  a  long  fnmaoe.  Rude  reoeivers  of  eiul>hen- 
ware  or  wood  are  placed  outside  of  the  fur- 
nace in  which  the  sablimate  is  oondenaed. 
The  product  obtained  by  melting  is  tnown  as 
rough  sulphnr,  and  oont^ns  about  8  per  cent. 
of  foreign  matter,  from  which  it  is  separated 
by  distillation,  in  stills  baring  large  ohambers 
for  condensers,  in  which  it  is  deposited  in  the 
form  known  as  flowers  of  sulphur;  or  It  may 
be  condensed  in  the  liquid  form  in  smaller  and 
hotter  receivers,  and  coat  Into  cylinders  called 
roll  sulphur.  Sulphur  may  also  be  obtained 
from  iron  pyrites  by  heating  it  ib  close  ves- 
sels, in  which  case  the  dioxide  parts  with  one 
molecule  of  sulphur  and  becomes  protoxide.  It 
is  one  of  the  products  of  the  heating  of  copper 
pyrites  preliminary  to  copper  smelting.  Sul- 
phnr is  also  a  by-prodnot  of  gas  manufacture 
when  salts  of  iron  are  used  to  decompose  sul- 
phuretted hydrogen,  (See  G».a,  vol,  vii.,  p. 
037.)  The  iron  salt,  which  before  using  is 
mixed  with  lime  and  exposed  to  the  air  to  con- 
vert it  into  peroxide,  in  the  gas-purifying  pro- 
cess becomes  a  hydrated  snlphide.  This  is  again 
reconverted  into  peroxide  by  exposure  to  the  ^r, 
with  evolution  of  sulphur. — Propertiei.  Native 
snlphur  occurs  either  in  amorphous  masses, 
or  in  transparent  yellow  crystals  derived  from 
the  octahedron  with  a  rhombic  base.  Sub- 
limed Bulphar  of  oiniuneroe,  known  as  flowers 


of  anlphnr,  is  a  yellow  gritty  powder  having  ft 
slight  peculiar  odor,  but  from  its  insolubility 
ia  nearly  taateleas.  It  is  a  non-oondnctor  of 
electricity,  aud  becomes  negatively  excited  on 
being  robbed  by  moat  aubstanoes.  It  has  ft 
strong  affinity  for  oxygen,  taking  fire  whea 
heated  in  the  air  to  4fiB°,  burning  with  a  blue 
flame  and  emitting  auffocating  fumes  of  sot- 
phnrons  anhydride.  It  is  therefore  classed 
among  highly  inflammable  substances.  It 
melts  at  &S9°,  forming  an  amber-yellow  liquid 
which  is  lighter  than  solid  sulphur.  It  bblla 
at  about  88S°,  forming  a  deep  yellow  vapor  of 

S.  gr.  6-BlT,  one  volume  of  which  containa 
ree  atoms  of  sulphur.  When  heated  to  abont 
1882°  the  vapor  is  only  one  third  as  dense  as 
at  900°,  and  then  has  the  same  atomic  volnme 
as  oxygen.  Sulphnr  has  also  a  very  strong 
affinity  for  chlorine,  bromine,  and  iodine,  form- 
ing respectively  ohlorides,  bromides,  andiodidea 
of  snlphur.  It  combines  readily  with  most  of 
the  metals,  forming  sulphides  or  snlphurets, 
which  generally  have  a  oonstitution  correspond' 
ing  to  the  oxides  of  the  same  metals,  Sulphur, 
like  phosphorus,  is  remarkable  for  the  number 
of  modifications  or  allotropio  conditions  which 
it  may  asaome  under  different  oircumstances. 
(See  ALLOTBOPrau,  and  Phosphosdb.)  These 
different  modifications  are  divided  into  two 
distinct  varieties,  tiiose  in  the  first  variety  be- 
ing soluble  and  those  in  the  second  insoluble 
in  bisulphide  of  carbon.  Berthelot  has  named 
the  first  or  soluble  variety  electro-positive  snl- 
phur,  because  it  is  separated  at  the  nositiva 
electrode  of  a  galvanic  battery  during  tne  eleo- 
trolyeis  of  a  solution  of  hydrosnlphuric  acid, 
and  also  because  it  is  in  this  form  that  it  is 
separated  from  sulphides  of  electro-positive 
metals.  The  second  variety  he  named  electro- 
negative sulphur,  because  it  appears  at  the 
negative  pole  of  the  battery  during  the  decom- 
position of  sulphurous  acid,  and  separates  from 
aul^hnr  compounds  with  electro-negative  ele- 
ments, as  chlorine,  bromine,  iodine,  and  oxy- 
gen. Soluble  snlphur,  or  that  which  is  soluble 
in  bisulphide  of  carbon,  presents  three  forms, 
two  crystalline  and  one  amorphous.  In  the 
first  the  crystals  are  oobihedrong  with  a  rhom- 
bic base,  and  all  the  modifioations  of  both  vari- 
eties hsve  a  tendency  finally  to  assume  this 
form.  It  ia  formed  when  sulphnr  separate* 
from  its  solutions  at  common  temperatures. 
The  second  orystolline  form  is  that  of  brown- 
ish yellow  needles  belonging  to  the  oblique 
prismatic  system.  It  is  obtained  by  meltias  a 
mass  of  sulphur,  allowing  it  to  solidify  on  the 
surface,  piercing  the  crust,  and  allowing  the 
flnid  portion  to  run  out.  On  breaking  away  a 
part  of  the  cmat  the  long,  needle-like  crystals 
will  be  exposed  to  view.  These  two  forma 
are  not  only  very  unlike  as  to  their  crystal- 
lography, bnt  differ  widely  in  their  specifio 
gravities  and  in  their  melting  points,  the  octa- 
hedral  crystals  having  a  density  of  8*08  and 
melting  at  239"  F.,  while  the  needles  have  ft 
deosity  of  only  I'&S,  that  of  ordinary  roll  ml- 
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p&nr,  and  melt  at  248".  After  a  Uina  the  prii- 
matio  crjrstak  will  be  fotiod  to  contitt  of  ag- 
gregatjonsof minnteoctahedTalorTatab.  When 

a  tatorated  Rolntion  of  sulphur  in  hot  timieo- 
tine  ooola,  the  first  cryetak  formed  will  be 
priamado,  while  those  which  are  deposited 
when  the  Bolotion  u  oomparativelj  cool  will 
be  octahedron*.  Roll  solphnr  or  brimstone  is 
at  first  prismado,  bat  after  keeping  becomes 
octahedral,  and  the  ohan^  of  form  is  attended 
with  the  erolntjon  of  heal  The  amorpbooa 
Tariety  of  Bolnble  suiphnr  is  precipitated  aa  a 
greenish  white  etnolaian  on  adding  acids  to 
dilnto  solntioDB  of  alkaline  polysulphldes.  This 
amorpbona  Holphnr  changes  after  a  time  into 
a  mass  of  octahedral  crjatAla.  Ordinary  sub- 
limed snlphar  (flowers  of  snlphnr)  belongs  to 
this  Tariet7,  bnt  always  oontoins  small  quanti- 
ties of  one  of  the  insoluble  modifications.  Tbe 
principal  modifications  of  the  intotnble  Toriet; 
of  sulphur  are :  1,  an  amorphous  modification, 
obtained  aa  a  soft  pastj  mass,  or  magma,  bj 
decomposing  bisolphide  of  chlorine  with  water, 
or  b;  adding  dilate  h;drochlorio  aoid  to  a  loln- 
tion  of  a  hjposnlpbite ;  3,  a  plastic  form,  ob- 
tained by  ponring  viscid  sul^nr  raised  to  near- 
I7  600°  into  oold  water.  The  effect  1^  heat 
apon  snlphnr  is  remarkable.  It  begins  to  melt 
St  abont  239°,  and  between  348°  and  384°  it  is 
yellow,  transparent,  and  limpid.  As  the  tem- 
perstore  rises  to  866°  it  becomes  brown,  and 
at  last  nearly  black  and  opaqne  and  qnite  viaoid. 
At  this  point  the  temperature  becomes  station- 
ary for  a  time,  although  the  supply  of  heat  ia 
kept  np,  in  conseqnence  of  a  moJecnlar  change 
which  is  going  on.  8oon  the  temperature 
again  rises,  and  when  it  has  reached  about  500° 
the  mass  becomes  more  liqnid,  hut  retains 
considerable  visoosity.  If  it  is  now  suddenly 
oooled  by  pouring  it  in  a  small  stream  into 
cold  water,  abrownUnaoious  mass  is  produced, 
which  may  be  drawn  out  into  elastic  threads 
having  a  speoifio  gravity  of  only  I'SST.  In  a 
tew  hoara  it  becomes  yellow  and  opaone,  and 
paaaea  into  the  octahedral  form.  If  toe  duo- 
tile  sulphur  is  heated  to  213°,  the  change  is 
sudden,  with  a  further  rise  of  heat,  from  con- 
densation, to  3S0°. —  Compound».  Sulphur 
forma  with  Oiygen  an  interesting  series  of 
compounds ;  two  anhydrous  oxides,  or  anhy- 
drides, snlphnrous  anhydride,  80,,  and  snl- 
phnrio  anhydride,  SOt ;  two  acids,  solphurons 
and  Bulphorio,  formed  by  the  union  of  these 
anhydrides  respectively  with  water,  and  a  fur- 
ther series  of  acids  which  have  no  correspond- 
ing anhydrides.  The  oonstitutjon  of  all  these 
bodies  is  remarkably  iUnstrative  of  the  law  of 
multiple  proportions.  The  formolaa  of  the 
acids  are  as  follows : 

IlTpaulphiinKU  Kid. H,SO, 

BnlphamuMld =  BO,«H,0  =  n,SO, 

BahhartflKld =BO,  +  H,0=  H,eO, 

TliWlebsrie  (mdmUidm  oUM  bnioialpbnik)  add  B^.o, 

DltliliHiis  mdd n,B,0, 

TrttUontOMU R|B|0. 

d H,S,0, 

id H|3,0, 
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Thiosnlphnric  add  (6t.  Belm,  snlphnr)  ia  so 
called  beoanae  it  ho*  the  conititntion  of  snl- 
phnrio  acid  with  a  molecule  of  oiygen  re- 
placed by  one  of  sulphur.  The  laat  four  acids 
m  the  Uble  are  called  polythionio  acids, 
becanse  they  contain  varying  proportions  of 
sulphur  united  with  constant  proportions  of 
tbe  other  elements.  Sulphurous  anhydride, 
80t,  formerly  called  sulphurous  acid,  is  the 
only  product  when  sn^hnr  is  burned  in  dry 
air  or  oxygen  gas.  when  the  combustion 
takefl  place  in  pure  oxygen,  it  is  found  that  on 
returning  to  its  former  temperatore  the  gase- 
ous product  is  doubled  in  weight,  but  that  Its 
volnme  b  unchanged.  It  is  in  fact  formed  by 
the  oondensation  of  one  volume  of  oxygen  and 
half  a  volume  of  sulphur  vapor  into  one  vol- 
ume. When  required  pure,  sulphurous  aoid  is 
nsuidly  obteinad  by  the  partifd  reduction  of 
sulphuric  acid.  This  ia  conveniently  eSeoted 
by  boilings  strong  oil  of  vitriol  with  copper 
turnings  or  mercury.  The  reaction  is  shown 
in  the  following  equation :  Cn  -<-  2H1&O4  = 
Cu8o4+2H.O+SO..  It  may  also  be  obtained 
by  passing  the  vapor  of  sulphuric  acid  over  red- 
hot  platinum  foil  or  sponge,  the  product  being 
snlptmrouB  anhydride  and  oxygen.  (Bee  Oxt- 
OBN,  vol.  xii.,  p.  T6S.)  Snlphnrous  anhydride 
is  a  colorless  gaa,  having  a  denuty  of  S'Sl. 
Wben  subjected  to  a  pressure  of  three  atmos- 
pheres at  common  temperatures,  or  if  cooled  to 
0°  F.  at  the  ordinary  pressure,  it  is  condensed 
to  a  colorless,  transparent  liquid,  which  solidi- 
fies to  a  crystalhne  maaa  at  — 10G°.  Tbe  liquid 
anhydride  may  be  obtained  in  large  quantities 
by  pasfflng  the  gas  from  the  generator  first 
through  a  small  quantity  of  water  to  wash  it, 
then  through  a  tube  surrounded  by  ice  to  re- 
move moisture,  then  through  a  tube  contain- 
ing pieces  of  calcium  chloride  to  dry  it  com- 
pletely, and  finally  throngh  a  worm,  or  into  a 
recover  immersed  in  a  mixture  of  salt  and  ice. 
It  may  be  preserved  in  sealed  glass  tubes,  or 
corked  and  wired  soda  bottles.  Sulphurous 
anhydride  dissolves  in  water,  forming  a  solu- 
tion of  sulphurous  acid,  BiSO,,  which  again 
deoomposea  by  the  application  of  gentle  beat 
into  the  anhydride  and  water.  Water  at  60° 
absorbs  about  46  times  ite  volume  of  the  gas, 
the  resulting  liquid  having  a  density  of  1'04. 
By  exposure  to  the  air  the  solution  slowly 
passes  into  sulphuric  aoid.  By  cooling  a  satu- 
rated aqueouB  solution  to  83°,  DOpping  ob- 
tained the  pure  acid,  HiSOi,  in  cubical  crystals. 
A  crystalline  hydrate,  SO.BH.O,  according  to 
Pierre,  may  also  he  obtained  at  a  low  tempera- 
ture, which  melts  at  S9°,  Buffering  decomposl- 
tiou.  Sulphurous  acid  is  a  powerful  reducing 
agent,  instantly  discoloring  acid  solutions  of 
mangauates  and  ohromatee,  reducing  the  latter 
to  green  oxides  of  chromium.  It  reduces  the 
salte  of  gold,  precipiteting  the  metal  in  the 
metallic  State,  and  is  capable  of  taking  the  sec- 
ond molecule  of  oxygen  from  almost  any  me- 
tallic binoiide.  Brewers  often  employ  a  solu- 
tion of  snlpburona  aoid  to  waah  out  their  beer 
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batreli,  and  in  tho  rural  dialricts  folphnr  is 
often  burned  in  old  cider  b&rreU  to  purify 
tham.  SulphuToas  acid  is  eitensivetf  used  in 
bleaching  straw,  woollen,  and  aiikea  giMda, 
and  also  isinglass  and  other  articles  vhion 
would  be  injured  b/  chlorine.  (See  Bliach- 
nra.)  It  is  a  powerful  antiseptic,  and  is  now 
employed  to  preserve  meats,  (8ee  Psksbbta- 
TtoN  or  Food,  vol.  xiii.,  p.  824.)  For  its  most 
important  nse,  see  Svlphitbio  Aom.  Solphn- 
rout  acid  is  dibasic,  forming  normal,  neutral, 
and  doable  salts.  (See  Bclfhitkb.)  The  bi- 
nary compounds  of  sulphur  with  the  metals, 
or  the  sulphides,  are,  when  important,  men- 
tioned in  die  artidea  on  the  respective  metals, 
or  under  Suiphides.  One  of  the  principal 
uses  of  sulphur  is  in  making  gunpowder.  (See 
QCTiPOWDEB.) — Medical  Propertiei  and  U*at. 
Sulphur  is  termed  in  therapeutics  a  laxative, 
diaphoretic,  and  aJterative.  It  is  supposed  to 
be  carried  into  the  circulation  by  the  fatty 
matters  in  the  alimentuy  canal.  That  it  is 
discharged  by  the  skin  is  shown  by  the  fact 
that  rilver  worn,  about  those  who  are  tsMng 
it  becomes  blackened  with  a  coating  of  sul- 
phide. It  b  used  in  cutaneous  and  other  dis- 
eases, both  internally  and  externally,  some- 
times artificially  prepared,  and  sometimes  as 
it  exists  in  natural  springs.  (See  Mimebal 
Spbinob.)  It  has  been  successfully  employed  in 
diphtheritic  croup,  given  sospeaded  in  water, 
and  in  sciatica  and  chronic  articular  rheuma- 


is  embrace  confections,  pli 

^and  precipitated  sulphnr 
his  latter  preparation  is 
made  by  boiling  sulphur  with  milk  of  lime, 
which  forms  bisulphide  of  calcium  and  hypo- 
sulphite of  lime,  from  the  soludons  of  both 
of  which  the  sulphur  is  precipitated  by  the 
action  of  hydrochloric  acid,  it  has  the  gen- 
eral properties  of  ordinary  sublimed  sulphur, 
but  ia  in  a  state  of  filter  division. 

SCLPUUIurrriJ)  HUHUKEH.  See  Htdbosui> 
PBUBio  Aom. 

SOLPHUBIO  iCID,  the  hydrate  of  sulphnrio 
anhydride,  or  teroiide  of  sulphur,  80i +H,0= 
HiSOi.  It  may  also  be  re^rded  as  s  salt  of 
hydrogen,  this  element  holding  the  place  of 
a  basyle  to  the  radical  salphiou,  SO*.  (See 
Salts,  vol.  liv.,  pp.  683,  688.)  The  discovery 
of  sulphuric  acid  is  ascribed  to  Basil  Valentine, 
a  monk  of  Erfurt  in  Saxony,  about  1440.  He 
obtained  it  by  distiUing  green  vitriol  or  the 
sulphate  of  iron,  and  as  the  liqnid  product  had 
an  oily  appearance  when  poured  out,  it  was 
called  oil  of  vitriol.  He  also  obtained  it  by 
bnming  snlphor  under  a  bell  glass  containing 
moisture,  calling  the  product  oleum  ta^hw- 
rii  per  eampanam,  or  oil  of  sulphnr  by  the 
bell.  This  was  the  germ  of  the  present  pro- 
cess of  raannfaoture,  which  consists  in  pro- 
ducing sulphurous  acid  and  carrying  it  to  a 
higher  state  of  oxidation  by  nitrous  and  hy- 
ponitrons  acids.    The  old  process  of  distilla- 
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tioQ  from  green  vitriol  is  still  employed  in 
some  parts  of  Germany,  particularly  in  the 
neighborhood  of  Nordhausen  in  Frnssiaii  Sax* 
ony,  and  near  Prague  in  Bohemia.  Sulphate 
of  iron,  obiefiy  produced  by  the  oxidation  of 
iron  pyrites,  first  ha*  its  water  of  crystalliza- 
tion expelled,  when  it  is  subjected  to  a  high 
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red  heat  in  earthen  retorts  placed  in  galleriea 
in  a  furnace,  as  shown  in  fig.  1.  As  soon  aa 
the  acid  begins  to  distil  over,  the  necks  of  the 
retorts  are  passed  into  receivers.  The  product 
is  a  brown  oily  liquid  having  a  dendty  of  about 
1'6,  and  fumes  in  the  air,  for  which  reason  it 
is  also  called  fuming  sulphuric  acid.    Its  com- 

e)sition  may  be  expressed  by  the  formula 
,80«,fiO,.  When  gently  heated  it  breaks  up 
into  sidphnrio  anhydride,  SOi,  and  sulphorie 
acid,  HtSOi,  If  fuming  Nordhausen  acid  is 
distilled  into  a  receiver  cooled  by  ice,  white 
fumes  will  solidify  on  its  sides  into  white  lilky 
needles.  This  product  was  formerly  called 
anhydrous  snlphnrio  acid.  It  does  not  how- 
ever possess  acid  properties  like  the  residue  in 
the  retort,  bat  requires  to  be  united  with  wa- 
ter to  enable  it  to  combine  with  bases.  It  b 
toogh  and  ductile,  and  can  be  moulded  in  the 
fingers  for  a  short  time  it  they  are  dry.  It 
has  a  specific  gravity  of  1*940  at  65*4°,  fames 
in  the  ^r,  and  when  thrown  into  water  hisses 
like  red-hot  iron,  and  forms  sulphnrio  acid. 
It  melts  at  66°  and  boils  at  aboat  9fi°,  forming 
a  colorless  vapor,  which  is  decomposed  in  high- 
ly heated  porcelain  tubes  into  two  volumes  of 
sulphurous  anhydride  and  oxygen.  The  com- 
mon way  of  preparing  sulphuric  acid  at  pres- 
ent, known  as  tue  Endish  process,  is  to  oii* 
dize  sulphurous  acid.  It  is  said  to  have  been 
introduced  by  Dr.  Roebuck  about  the  midditt 
of  the  18tb  century,  but  the  invention  is  also 
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claimed  for  «  calico  printer  at  Rooen,  with 
improrements  bj  Ohaptal,  such  olumejita  giv- 
ing credit  to  Br.  Ro«buck  only  for  the  isren- 
tion  of  the  loaden  chambera  in  which  the  pro- 
osH  waa  carried  on.  A  large  and  long  cham- 
ber, divided  into  sectioiia  b?  partitiona  which 
alternately  leave  open  Bpacas  at  the  top  and 
bottom,  has  at  one  ena  a  Bmall  fnmaoe  in 
which  the  flame  of  anlphur  heats  a  omcible 
contuning  a  miitnre  of  nitre  and  oil  of  vit- 
rioL  The  chamber  is  lined  with  sheet  lead, 
and  its  floor  is  covered  with  a  thin  stratom  of 
water.  Jets  of  steam  are  also  introdaoed.  The 
lalphnr  in  hnrning  produces  salphnrous  anhy- 
dride, SOi,  which  in  the  preaence  of  moistnre 
becomes  anlphnrooB  acid  (S0,+U,0=E,SO.), 
and  this  ^ain,  by  the  action  of  NOi,  be- 
oomea  anlphnrio  acid,  EiSOt,  the  nitric  acid 
Iwing  at  the  same  time  reduced  to  a  lower 
oxide.  According  to  the  reaeorohea  of  Weber 
■nd  Winkler,  the  following  is  the  rationale  of 
the  process:  The  oxidation  of  the  salphorona 
acid  to  aolphnrio  acid  takes  place  in  the  leaden 
chambers  nnder  the  iaflaence  ot  the  vapor  of 
water,  at  the  expense  of  the  oxygen  of  the  nitric 
or  nitrons  acid,  which  is  converted  into  don- 
toxide  of  nitrogen.  It  ia  neoeaaary  however 
that  the  nitrons  acid  be  first  absorbed  in  plenty 
of  water,  which  takes  np  the  free  nitrons  acid 
and  decomposes  the  deutoiide  of  nitrogen,  a 
process  greatly  promoted  bj  the  presence  in 
the  chamber  of  snlphurooa  acid  purpoaely  in- 
trodnced.  The  water,  usually  in  tbe  form  of 
steam  (practical  experience  proving  that  a  cer- 
tun  elevation  of  temperature  ia  required),  acta 
in  this  process  as  in  others  wherein  sulpburons 
acid  effects  reduotioa.  By  the  presence  of  at- 
mospheno  air  in  the  chamber  the  deutoxide 
of  mtrogen  is  oxidized  into  hyponitric  or  ni- 
trons acid,  and  thu  acid  again  ia  decomposed 
by  snlphnroua  acid.  A  peculiar  crystalline  anb- 
stanoe  sometimea  forma,  having  the  formula 
HiSOt  -f  ITiOi^Oi,  and  formerly  thought  to  play 


u  important  part  in  the  trauaformation ;  but 
accormng  to  n.  Weber  this  aubatance  only  ap- 
pears when  the  process  is  not  well  managed, 
and  is  chiefly  due  to  want  of  water.  The  pro- 
eeas  of  forming  sulphuric  acid  may  be  illsstrn- 
ted  on  a  small  scale  by  means  of  the  af^uratos 


ahown  in  fig.  2.  A  flask,  i,  fnmiahea  solphn- 
rons  anhydride,  and  the  bottle  «  deutoxide  of 
nitrogen,  to  the  large  glass  balloon  r,  and  the 
fiask  <e  supplies  steam  when  it  is  required.  Air 
is  occasioDally  blown  into  the  balloon  through 
tbe  bent  tube  t,  the  eSete  products  passing 
out  at  0.  If  hut  little  vapor  of  water  is  present, 
the  white  crystalline  solid  above  mentioned 
makes  its  appearance  upon  the  aides  of  the 
globe ;  but  when  sufficient  water  is  present  tiia 
Bubatance  ia  not  depoaited,  neither  is  it  sup- 
posed to  be  formed  as  a  necessary  stage  of  the 
procesa.  Gay-Lusaac  invented  what  is  called  a 
condenser  as  an  attachment  to  the  large  leaden 
ohamI>ers,  for  the  purpose  of  economizing  the 
consumption  of  nitre,  which  formerly  amonnt- 
ed  to  from  one  eighth  to  one  twelfth  of  the 
weight  of  sulphur.  The  condenser  consists  of 
a  leaden  tower  filled  with  fragments  of  coke, 
through  which  sulphuric  acid  of  66°  Banm6 
is  constantly  trickling.  Through  this  eon- 
denser  the  spent  gases  are  passed,  and  the 
oxides  of  nitrogen  which  they  may  contain 
are  absorbed.  Tbe  sulphuric  acid  which  col- 
lects at  the  bottom  of  the  chambers  is  too 
dilute  for  most  purposes;  it  is  not  found  ad- 
vaatageona  to  allow  it  to  attain  a  apeci£c  grav- 
ity of  qnite  1'6,  because  at  that  strength  it 
absorbs  too  much  of  the  nitrons  fumes.  It 
may  be  used  at  this  strength  for  the  manufac- 
ture of  salt  cake  (see  Soda),  hut  for  other 
naea  it  muat  be  further  concentrated.    Thia  ia 

Sanerally  effected  by  two  different  stages,  the 
rst  in  leaden  pans,  the  second  in  platinum 
or  glaaa  retorta.  Some  makers  concentrate 
to  60°  Baum6  (sp.  gr.  I'Tl)  In  leaden  pans; 
others  use  them  only  tiU  the  aoid  is  rused  to 
C6°  BaumS  (sp.  gr.  166).  The  leaden  pans 
are  rectangular,  long  and  wide,  snpported  by 
iron  platea  to  protect  the  lead  from  bnine- 
diate  contact  with  the  flame  which  is  used  for 
evaporation.  The  pans  are  generally  arranged 
in  steps,  the  acid  being  conveyed  from  the  up- 
per to  the  lower  ones  by  syphons,  the  den- 
sity of  the  aoid  increasing  from  one  pan  to 
the  next  lower.  When  it  has  attained  a  den- 
titj  of  from  1*65  to  I'TS  in  the  leaden  pans, 
it  is  known  as  brown  oil  of  vitriol,  and  may 
be  used  by  bleachers,  calioo  printers,  dyers, 
fto.;  hut  to  raise  it  to  the  strength  of  com- 
mercial oil  of  vitriol,  it  is  further  concen- 
trated in  the  glass  or  platinum  retorta  above 
mentioned.  Glass  retorbi  holding  20  gallons 
or  more  are  often  used,  set  in  an  iron  pot,  the 
bottom  of  which  is  covered  with  dry  sand. 
The  concentration  requires  from  ]2  to  16 
hours;  the  vapors  which  distil  over  toward 
the  last,  carrying  acme  acid  with  them,  are 
passed  into  condensers  and  retnmed  to  the  lead 
pane.  Platinum  retorta  are  more  costly,  but 
are  thought  by  many  to  be  more  economical  in 
the  eud  on  account  of  their  not  being  liable  to 
break.  Fig.  S  shows  a  section  of  a  platinum 
retort.  The  syphon  x  ia  worked  without  a 
stopcock  by  the  veasel  c,  in  the  following  in- 
genious manner.    When  tbe  vessel  is  lowered 
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with  iu  tpant  to  the  gutter  d,  the  outer  limb  of 
the  aTphon,  which  is  cooBtantly  foil,  becomea 
lenrtheoed  below  n  (the  end  of  one  of  the 
leaden  pans),  and  the  acid  flows  ont,  filli  tlie 
movable  veaael,  and  rans  oat  of  the  spoot  and 
through  the  gutter  d  into  the  retort  B.    The 
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head  0  commnnicateB  bj  means  of  tabing,  not 
shown  in  the  engraving,  with  a  worm,  where 
the  watery  vapor  and  the  very  weak  acid 
chanioally  oarriad  over  with  it  are  condei: 
The  &re  under  the  retort  commonioates  with 


tains  &  slight  excess  of  water  beyond  that 
rennired  for  the  formula  HiO|80'  or  H,SO,, 
This  formnla gives  ISSfl  per  cent,  of  the  ele- 
ments of  water,  while  Uarignao  obtained  1982 
per  cent,  from  the  concentrated  aoid.  Accord- 
ing to  Playfair,  if  the  concentration  is  con- 
ducted at  a  temperature  not  exceeding  fiOO° 
F.,  the  true  oom[K>and,  of  sp.  gr.  1-B44,  is  ob- 
tamed;  bat  if  neated  to  ebnllition,  there  is 
partial  decomposition. — Propertia.  The  oil 
of  vitriol  of  oomraeroe  is  an  oily-looking,  col- 
orless, and  odorless  liquid,  of  sp.  gr.  I'8i2.  It 
chars  nearly  all  organic  substances,  in  conse- 
quence of  abstracting  from  them  the  elements 
of  water,  leaving  a  carbonaceous  reiddne.  It 
mixes  with  water  in  all  proportions,  with  con- 
densation of  volume  of  the  mixture,  and  con- 
sequent evolution  of  heat.  Its  attraction  for 
moisture  is  so  great,  that  if  exposed  to  the  air 
for  a  few  days  in  a  shallow  vessel  it  frequently 
donbles  its  weight ;  and  advantage  is  taken  of 
this  in  the  laboratory  for  drying  various  sub- 
stances. The  boiling  point  of  sulphuric  acid 
is  620-9°  F.,  and  it  freezes  at  about  —26°,  al- 
though when  frozen  it  does  not  melt  below 
S2°.  Marignao  flnds  that  the  true  sulphuric 
acid  when  heat«d  parts  with  a  small  quantity 
of  vapor  of  the  anhydride,  and  the  remaining 
liquid  boils  at  d40'4°.    Solphnric  odd  forms 
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two  definite  hydrates,  the  monohydrate,  H* 
SOt,H,0,  and  the  dihydrata,  H,S0i,2H,O. 
The  first,  of  sp.  gr.  1-78,  crystallizes  at  47°  in 
splendid  rhombic  prisms,  of  sp.  gr.  I'BSl.  From 
this  property  it  is  often  called  glacial  mlphurio 
acid.  It  boils  at  about  400°.  The  dihjdrato 
may  be  formed  by  concentrating  a  dilute  acid 
m  vaeuo  at  218°  till  it  ceases  to  lose  weight. 
Ita  sp.  gr.  is  1-S2;  boiling  point,  870°. — Uut. 
Sulphuric  acid  is  the  starting  point  of  nearlr 
all  the  great  chemical  manufaotores.  It  is  used 
to  procure  nitric  acid  from  the  nitrates  of  po- 
tassium and  sodium,  and  hydrochloric  acid 
from  common  salt,  at  the  same  time  furnish- 
ing salt  cake,  from  which  the  carbonates  of 
soda  are  obtained.    It  is  therefore  used  in  the 

f reparation  of  various  bleaching  componnds. 
hospbate  of  lime  in  artificial  manures  is  re- 
duced to  biphosphate  by  the  action  of  sulpho- 
rio  acid.  In  medicine,  diluted  with  water  or 
spirits  of  wine  and  known  as  tKidum  tulpka- 
rieum  diluttim  and  acidvm  tulphvrieum  aro- 
matiemn,  it  is  nsed  as  a  tonic,  refrigerant,  and 
astringent  It  is  given  in  typhoid  fevers,  in 
convalescence  from  various  fevers,  and  as  an 
aid  to  digestion. 

SDiranUC  EIHEB.    See  Etexs. 

SDLPHDlOnS  ICIK    See  Sulphur. 

8I1,PICUM8,  or  PrMs  tt  tb«  Mttf  «r  gL  Stf- 
plte,  a  congregation  of  priests  in  the  Roman 
Catholic  church  founded  in  the  perish  of  St, 
Sulpice,  Paris,  in  \64S,  by  Jean  Jacques  Olier 
de  Verneuil,  and  speciidly  devoted  to  the  train- 
ing of  candidates  for  the  priesthood.  In  164S 
Olier  and  two  other  clergymen  formed  a  com- 
munity at  Vaugirard,  and  bound  themselves  to 
found  ecclesiastical  seminaries.  His  compan- 
ions soon  abandoned  him,  and  becoming  in  the 
same  year  rector  of  the  parish  of  St.  Sulpice, 
he  set  aboat  realizing  hia  plan  there.  The  act 
founding  the  so<'iety  of  St.  Sulpice  is  dated 
Sept.  S,  1045,  and  was  immediately  sanctioned 
by  the  proper  anthorities.  The  comer  stone 
of  the  present  seminary  of  St.  Sulpice  was  laid 
in  September,  1649;  the  edifice  wss  completed 
and  occupied  in  August,  1651.  The  society 
formed  two  bands,  the  one  devoted  to  pari^ 
work,  the  other  to  that  of  teaching.  The  Sul- 
piciana  were  warmly  befriended  from  the  be* 
ginning  by  St.  Vincent  de  Paul,  and  the  eatab' 
liahment  of  Sulpicinn  seminaries  in  nearly  all 
the  dioceses  of  France  soon  followed.  There- 
by the  society  came  to  have  the  chief  part  in 
the  edncation  of  the  French  clergy  down  to  the 
revolution  of  1789.  They  were  at  first  favored 
by  Napoleon,  but  were  suppressed  by  him  in 
1819  for  their  attachment  to  Pius  VII. ;  they 
were  restored  by  Louis  XVIII.,  and  ever  after- 
ward directed  the  moat  important  diocesan 
seminaries  in  France. — Olier'in  1Q3G  formed  a 
company  for  colonizing  the  island  of  Montreal, 
They  purchased  it  in  lfl40,  sent  out  Sienr  de 
Uaisonneuve  with  priests  and  nunsin  1641.  and 
tranaferred  their  proprietorship  to  the  Sulpi- 
ciaos  in  I6S6.  In  1657  the  Bnlpioi^a  De  Qney- 
lus,  Souard,  and  Galinier  took  possesiion  of 
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the  island  and  foanded  there  a  misdoDarj  ee- 
tablUhment;  battheirclaitDBtoexotiisiTe paro- 
chial jnradiction  being  renstad,  De  QnejluB  in 
10GS  obtained  in  Rome  a  bnll  srectinK  Montreal 
into  an  independent  parish,  ani  osea  the  pow- 
ers thna  conferred  in  spite  of  Bishop  de  LavbI, 
till  a  lettre  dt  eaehet  Corcibly  removed  bim  in 
October,  1660.  This  conflict  of  jurisdiction 
broke  oat  anevr  in  1821,  on  the  erection  of  the 
■ee  of  Montreal,  and  has  been  kept  np  till  the 
present  tin^e,  the  most  eminent  Canadian  jnrista 
taking  sides  in  the  controversy.  Both  parties 
^ipealed  to  Rome,  and  a  final  decision  liad  not 
b«en  reached  in  the  be^nnicg  of  1B76.  The 
Snlpicians  Francois  de  FSneloD,  brother  of  the 
anthorof  7e/«navu«,  and  Claude  Troav6,foDnd- 
«d  in  1666  the  first  Iroquois  mission  at  the 
western  extremity  of  Lake  Ontario.  In  Jnlr, 
1669,  a  partj  of  Bolpicians  under  Dollier  de 
Caason  first  explored  Lake  Erie  and  sailed 
roond  it  and  Lake  St.  Clair.  But  their  mis- 
rionary  labors  were  soon  necessarily  limited  to 
the  Indian  tribes  in  the  immediate  neighbor- 
hood of  Montreal,  where  they  collected  the 
remnants  of  the  Chriatian  Algonqnin  and  Iro- 
quois tribes  into  two  contiguous  settlements  at 
tne  lake  of  Two  Mountains  on  the  Ottawa.  In 
Montreal  dty,  besides  the  seminary  proper 
attached  to  the  chnrch  of  Notre  Dame  as  a  pa- 
rochial residence,  founded  in  1 607,  they  possess 
the  theological  seminary,  to  which  studeots  are 
sent  from  every  part  of  the  United  States,  the 
preparatory  seminary  or  "  college  of  Montreal," 
founded  in  177S,  and  several  other  snocursal 
chnrchea  with  their  residences. — In  April,  1791, 
at  the  call  of  Bishop  (afterward  Archbishop) 
Carrol),  a  band  of  fonr  Snlpicions  and  three 
seminarians,  headed  by  Francois  Charles  Nagot 
(died  1816),  sailed  for  Baltimore,  where  they 
formed  for  a  time  the  clergy  of  the  cathedral. 
They  sent  some. of  their  nnmbar  to  t«aoh  in 
Georgetown  college,  and  founded  in  Baltimore 
the  theological  seminary  of  St.  Mary's,  with 
a  collegiate  or  preparatory  school.  The  semi- 
nary was  raised  by  Pope  Gregory  SVI.  to  the 
rank  of  a  Catholic  university ;  the  collegiate 
school  was  remored  to  near  Ellicott  City, 
Howard  oo,,  in  1848,  and  suppressed  in  1863. 

BULPHirg  SEVmrS,  a  Roman  historian,  born 
near  Tonlonse  about  A.  D.  86S,  died  at  Mar- 
seilles abont  410.  He  was  a  lawyer,  but  on 
the  death  of  his  wife  adopted  an  ascetic  life. 
His  father  disinherited  him ;  but,  encouraged 
and  assisted  by  his  father-in-law,  he  formed 
with  hia  own  freedmen  and  a  few  followers  a 
monastic  establishment  near  MarBeilles-  He 
wrote  the  life  of  St.  Hartin  of  Tours,  an  abridg- 
ment of  the  Scriptural  narrative,  which  waa 
a  favorite  t«xt  book  in  the  schools  of  the  mid- 
dle ages,  and  a  continnation  to  his  own  time, 
nnder  the  title  of  "  The  Chronicle  of  Snlpicius 
Severus."  His  works,  which  have  been  often 
printed,  inclnde  also  "Three  Dialogaes"  and 
a  collection  of  letters.  The  last  critical  edition 
ia  that  of  Balm,  forming  voL  i.  of  the  Vienna 
(hrput  (1699). 
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BOUCH,  or  Sdhh  (Arab,  tammak),  the  oom- 
tnon  name  for  plants  of  the  genas  rh-ui  (the 
ancient  Greek  and  Latin  name),  of  the  cashev 
family  or  anaeardiaeta,  which  includes,  be- 
sides the  cashew,  the  mango  and  other  tropical 
fruits.  The  sumachs  are  represented  in  the 
United  States  by  aboat  IS  species,  which  are 
shrubs  or  small  trees,  with  alternate,  some- 
times simple,  but  generally  trifoholote  or  odd- 
pinnate  leaves,  and  small  polygamous  flowers 
in  terminal  or  aiillary  panicles;  the  sepals  and 
petals  are  five,  and  ^e  stamens,  also  Ave,  are 
inserted  under  the  margin  of  a  disk  which  lines 
the  oslyi;  fruit  a  smsll,  dry,  nut-like  drnpe. 
Our  species  are  separable  into  several  well 
marked  sections  or  subgenera.  1.  The  sn- 
machs  proper,  with  pinnate  leaves,  flowers  in 
a  terminal  crowded  panicle,  and  the  globnlar 
fniit  clothed  with  acid  hairs ;  the  plants  not 
poisonous,  and  containing  an  abundance  of 
tannin.  The  smooth  enmach  (rAui  glabra)  is 
the  most  common,  often  covering  extensive 
tracts  of  barren  soil;  it  grows  from  2  to  13 
ft.  high,  with  leaves  a  foot  or  more  long, 
consisting  of  11  to  81  lance-oblong,  pointed, 
serrate  leaflets,  which  are  whitish  beneath; 
the  yellowish  green  flowers  appear  in  Jnne, 
and  are  pleasantly  fragrant;  the  fmit,  in 
dense  clusters,  is  of  the  richest  crimson,  with 
a  velvety  appearance  from  the  nnmber  of  small 
hairs ;  it  has  a  pleasant  acid  taste,  due  to  the 

Csence  of  a  great  abundance  of  bimalate  of 
e;  an  infusion  of  the  berries  is  sometimes 
nsed  to  make  a  cooling  drink  in  fevers,  and 
as  a  gargle  in  affections  of  the  throat  and 
mouth.  The  leaves  of  this  species  are  among 
the  first  which  put  on  autumn  colors,  and 


Smoolh  Bumufa  (Rbiu  gkbn). 

show  fine  tints  of  yellow  and  scarlet ;  a  variety 
in  which  the  leaflets  are  mnch  subdivided, 
discovered  some  years  ago  in  Pennsylvania,  is 
in  cultivation  for  the  fern-like  beanty  of  its 
foliage  under  the  name  of  cut-leaved  snmach. 
The  stag's-hom  anmach  (£.  tfpAitta)  is  the 


byGoogle 


462  SUM 

largest  of  the  northern  ipeoiei,  BometimeB 
reachittg  80  (t,,  bnt  ia  niualiy  ftboat  10  ft.;  it 
U  reodilj  diBtingniahed  from  the  preceding  bj 
the  oopionH  soft  velvety  down  whioh  clothes 
the  enda  of  the  branches;  the  wood  and  abun- 
dant pith  are  jellowisb  or  orange-colored;  the 
daatera  of  fruit,  at  first  crimaon,  turn  parple 
in  antamn;  the;  have  the  same  add  proper- 
ties 08  the  foregoing.  The  dwarf  or  mounts 
Bumaoh  (R.  ecpalUna)  is  a  remarkably  neat 
shrab,  t^dom  more  than  6  or  8  ft.  high ;  the 
branoheB  are  downy,  bnt  lees  oonspionoosly  bo 
than  in  the  stag's-bom  anmaoh,  and  it  Is  readi- 
ly djatingaished  from  either  of  the  others  by 
ita  dark  shiaing  leaves,  the  eoinnioa  petiole  to 
whioh  bears  a  winged  margin;  the  leaves  in 
anttunn  tarn  to  a  rich  pniple ;  fmit  similBr  to 
the  preceding.  A  very  dwarf  species  of  this 
■eotion,  E.  pumila,  with  branchoi  only  about 
a  foot  high,  Ib  found  from  North  Carolina 
southward  in  pine  barrens;  this  has  been 
erroneoualy  deaeribed  as  poisonous.  3.  The 
section  lobadium  inolades  species  in  which  the 
flowers  are  in  short  ament-like  spikes  prece- 
ding the  leaves,  fmit  flattish,  and  leaves  of 
three  leaflets,  not  poitonous.  The  principal 
speoias  is  the  fragrant  sumach  (S.  aromatiea), 
a  straggling  bnah  4  or  C  ft  high;  its  range  is 
from  Vermont  to  Florida,  and  westward  to  the 
Rooky  moantains,  where  it  has  imaller  leaves 
and  has  been  described  as  a  distinct  species 
(S.  trilobata).  The  leaves  of  the  eastern 
form  are  pleasantly  fragrant  when  bruised,  and 
those  of  the  western  have  a  strong  and  heavy 
odor;  they  with  other  leaves  form  the  kinni- 
kinidc  or  killikiniok,  smoked  by  the  Indians 
at  a  sabatitate  for  tobacco.  8.  The  section 
totinut  has  simple  leaves,  not  poisonous,  and 
flowers  In  loose  panicles.  This  is  represented 
by  the  well  known  Venetian  sumach,  or  smoke 
tree  of  the  gardens  (£.  ccHtw*),  sometimes 


called  by  nnrsarymen  the  parple  fringe  tree ; 
it  is  a  natjve  of  Bonthem  Europe,  and  is  rarely 
over  10  or  12  ft,  high ;  in  •nmmer  it  is  nearly 
enveloped  in  large,  feathery,  cloud-like  masses. 


whioh  are  at  first  greenish  and  later  tinged 
with  red;  this  very  showy  effect  is  produced 
by  the  little  pedicels  or  stalks  of  the  flower 
cluster,  very  few  of  which  bear  flowers  and 
fruit,  while  the  abortive  ones  lengthen  greatly, 
branch,  and  become  plumose  with  long  hairs. 
This  plant  was  known  to  the  ancienta,  and 
has  long  been  used  in  Greece  and  other  conn- 
tries  for  tanning  and  dyeing.  A  tree  closely 
resembling  this,  foond  in  the  Interior  of  Al^ 
l>ama,  and  described  by  Nnttall  as  a  distinct 
species  (£.  eotinoidei),  is  so  little  known  that 
it  is  not  yet  admitted  as  really  different  4. 
The  toteieodeTidron  gronp  includes  two  speciea 
with  white  or  dnn-colored  berries  in  loose 
panicles  and  highly  poisonoos  foliage.     Tb» 


poison  ivy  or  poison  oak  (R.  tcxieedtndron} 
is  also  in  some  localities  called  Tseroury  vine ; 
it  has  leavea  of  three  leaflets,  whioh  are  rhom- 
bic ovate,  and  variously  notched,  lobed,  or 
even  entire;  its  flowers  are  in  loose  slender 
axillary  panicles;  the  smooth  fmit  is  pale 
brown.  This  is  found  nearly  all  over  the 
conntry,  especially  in  moist  sod  shady  places, 
and  presents  two  forms,  one  erect  and  the 
other  climbing,  which  were  formerly  described 
as  distinct  species,  bat  mn  Into  one  another 
in  Boch  a  manner  that  they  can  hardly  be  re- 
garded as  varieljes;  it  olamberB  over  rocks 
and  fenoea,  and  by  means  of  atrial  rootlets 
aaoendB  the  tmnka  of  the  talleat  treea,  and  ad- 
heres with  great  pertinacity;  when  wounded 
it  emdes  a  milky  jnice,  which  becomes  black 
upon  exposure  to  the  air,  and  upon  fabrics 
makes  a  sttun  indelible  by  all  ordinary  sol- 
vents; the  leaves  taken  internally  promote  the 
secretions  of  the  skin  and  kidneys.  This  plant 
is  highly  poisonous  to  many  persons.  The  poi- 
son sumach  (E.  venenata),  also  often  called  poi- 
son dogwood  and  poison  elder,  is  an  exceed- 
ingly neat  and  graceful  shrub,  6  to  IS  ft  high, 
fonnd  in  swamps  from  Canada  to  LoaiMana; 
the  young  shoots  are  purple,  or  green  clouded 
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vith  purple,  and  marked  bj  orange-colored 
dote  whion  torn  grajish ;  the  learet  hare  7  to 
IS  leaflet^  which  are  dark  green,  pointed,  sad 
entire  on  the  margina;  the  gre^iiah  yellow 


flowers  are  In  loose  aiilUu7  paniclea,  and  the 
greeniah  white  fmit  hangs  in  loose  cksters  on 
stems  0  or  6  in.  long,  and  remains  sft«r  the 
leaves  have  fallen ;  the  Juice  is  milky,  and 
driea  to  a  bUok  varnish.  This  baa  poisononi 
characters  similar  to  the  preceding,  hot  is  mnch 
more  vimlent.  The  snsoeptibilitj  to  the  poi- 
son variea  greatlj  in  different  persons;  tnanj 
ean  handle  the  plants  withoct  any  nnpleasant 
resnlts,  while  others  are  serionsly  affected  b; 
tonching  them,  or  even  passing  near  them. 
The  poisonoDB  properties  of  these  plants  are 
dae  to  a  volatile  acid  named  by  ite  discoverer, 
Prof.  J.  M,  Maisoh,  toiioodendrio.  Its  effect 
is  an  Bcnte  eczematoiie  inflammation  of  the 
skin,  often  acoompanied  by  moch  snelling. 
The  nanal  remedies  are  cooling  saline  porga- 
tivea  uad  an  external  application  of  lead  water. 
The  coral  snmacb  (if .  nwto^'um),  a  native  of  the 
Vest  Indies,  is  foncd  in  the  sonthernmost  parts 
of  Florida;  it  is  a  tree  IS  to  30  ft.  high,  with 
leaves  of  three  to  seven  thick  leaflets,  and  loose 
olnsters  of  scarlet  berries  the  size  of  peas ;  this 
also  is  poisonons. — The  snmach  of  coraraerce 
formerly  consisted  entirely  of  the  Imported 
leaves  of  rAu»  eoriaria  of  soathem  Europe  and 
northern  Africa;  it  greatly  resembles  in  ap- 
pearance our  atag's-hom  snmaoh  (R.  typhina), 
and  like  that  forms  a  small  tree ;  it  is  largely 
cultivated  in  Sicily,  where  the  suckers  are 
planted  in  rows  abont  4  ft.  aput,  and  the 
shoots  are  yearly  cut  back  to  within  a  few 
inches  of  the  gronnd,  the  crop  tor  the  next 
year  being  fnraished  by  the  new  stems  which 
pnsh  from  the  stamps;  the  shoots  are  dried 
and  threshed,  the  leaves  are  finally  gronnd  be- 
tween mill  stones  and  bolted,  and  the  powder 
is  put  into  sacks  of  168  lbs.  each  tor  ship- 
ment; the  prodnot  is  sometimes  adulterated 
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with  other  leaves,  but  when  pnre  contains 
from  80  to  86  per  cent,  of  tannin.  Stunach  is 
need  for  tanning  light-colored  leathers  and  in 
dyeing  and  calico  printing;  it  yields  with  dif- 
ferent mordants  a  great  variety  of  tints.  Since 
the  civil  wsr  the  collection  and  preparation  of 
the  leaves  of  onr  native  samachs  have  assumed 
considerable  importance,  especially  in  Virginia, 
the  headqaartera  of  the  industry  being  at  Rich- 
mond. The  plants  grow  so  abundantly  in  the 
wild  state  that  cultivation  has  not  been  at- 
tempted; the  smooth,  the  stag's-hom,  and  the 
moantun  samachs  are  collected  indiscriminate- 
ly, hot  as  the  first  named  is  the  most  abundant, 
the  product  consists  mainly  of  that;  the  gath- 
ering beeiuB  early  in  Jnly  and  continuea  till 
frost.  The  leafy  topa  of  the  plants  are  broken 
off  and  carefully  dried,  the  best  being  that 
dried  in  the  shade ;  when  dry  it  is  beaten  with 
Bttcks,  and  the  leaves  are  taken  to  the  mill  to 
receive  the  aame  treatment  as  that  described  for 
SioUisn  snmach.  American  sumach  contains 
from  15  to  20  per  cent,  or  more  of  tannin. — 
The  Japan  wai,  or  vegetable  wai  of  Japan,  Is 
yielded  by  rAtu  tueeedanea,  being  fonnd  as  a 
thick  white  coating  of  the  seed  within  the  cap- 
sule. To  extract  it,  the  braised  seed  vessels  are 
boiled  in  water  and  the  wax  skimmed  ofl  as  it 
riaes  to  the  top ;  it  has  mnch  the  appearance 
of  white  wai  (bleached  beeswax),  but  is  rather 
more  opaqne;  it  melts  at  about  127",  saponi- 
fies readily,  and  formed  into  candles  gives  a 
flue  clear  light;  mixed  in  proper  proportions 
with  paraffine,  it  makes  a  candle  in  appearance 
closely  resembling  one  of  wax. — The  lacquer 
of  the  Japanese  is  produced  by  S.  terTiieifera, 
a  shrub  so  nearly  like  our  poison  somach  in 
appearance  and  in  poisonous  qualities  that  the 
two  were  at  one  time  supposed  to  be  identical. 
The  Juice,  obtained  by  wounding  the  tree,  is  at 
first  milky,  but  becomes  black  on  exposure,  and 
is  largely  osed  for  furniture  and  various  kinds 
of  woodwork.  Americans  in  Japan  have  be- 
come seriously  poisoned  by  coming  in  contact 
with  newly  varnished  wares.  Dr.  Jacob  Bige- 
low  many  years  ago  demonstrated  that  onr 
poison  sumach  aSonIs  a  similar  product.  Other 
and  poisonous  species  afford  lacqner  to  the 


natives  of  Ohina  and  India. — The  singnlarly 
shaped  Chinese  Ralls  are  tlie  result  of  the  punc- 
ture and  depontion  of  the  egg  of  an  insect  in 
the  leaf  stalks  and  young  shoots  of  a  sumach. 
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rhtu  wmialata,  of  northern  India,  China,  and 
Japan ;  the  gtils  are  verj  irregular  in  ebape,  1 
to  St  in.  long,  moBtlj  egg-shaped,  with  varioai 
knotty  protaberances,  and  often  iobed,  relvety 
nitli  a  gray  down ;  they  are  mere  brittle  shelli 
about  ^  in.  thick,  breaking  with  a  shiuiog 
(ractare,  and  oontaining  about  70  per  cent,  of 
tannin.  In  1872,  8,621  owt.  of  these  gaUa  were 
imported  into  Great  Britain  alone. 

SDHIKOKOFF,  UoM  PMnritch,  a  BuaaUn 
dramatist,  bom  in  Uoaoow  in  November,  1737, 
died  there  in  October,  1TT7.  He  was  edncated 
at  St.  Petorsbarg,  and  the  empress  Elizabeth 
plaoed  him  in  the  school  of  cadets.  In  17B6 
be  fonnded  the  first  national  theatre  at  St. 
Petersburg,  and  became  its  director  with  the 
rank  of  brigadier  general.  Oatharine  II.  made 
him  oouDoillor  of  state.  He  modelled  his  plajs 
after  Oorneille,  Raoine,  and  Voltaire.  Among 
hia  tragedies  are  Khoreff  and  Sinaff  i  Truv&r. 
He  also  wrote  prose  works,  satires,  and  oth- 
er poetry.  His  complete  writings  (10  vols., 
1787)  have  passed  throagh  several  editions. 

SDHinA  (Sana.  Samudra,  the  ocean),  an 
island  of  the  Indian  archipelago,  in  the  Indo- 
Malay  group,  lying  directly  under  the  eqnator, 
8.  W.  of  the  Malay  peninsnia  and  parallel  to  it, 
between  lat  6°  40'  N.  and  G°  QG'  S.,  and  Ion. 
06°  30'  and  108°  6'  E. ;  bounded  N.  by  the  bay 
of  Bengal,  N.  E.  by  the  strut  of  Malacca,  E. 
by  the  Obina  sea,  the  strait  of  Banca,  and  the 
J»T»  sat  8.  by  the  stnut  of  Snada,  and  8.  W. 
by  the  Indian  ooean ;  extreme  length  1,OSO 
m.,  greatest  breadth  260  m.;  area,  190,000 
sq.  m. ;  pop.  estimated  at  from  3,000,000  to 
4,000,000.  About  three  fourths  of  the  island 
is  sabject  to  the  Netherlands,  a  portion  direot- 
ly,  and  the  rest  through  dependent  native 
rulers.  To  the  first  olaaa  belong  four  colonial 
establishments,  which  inclade  the  adjoining 
islands:  1.  The  government  officially  known 
as  Snmatra's  West  Ooast,  comprising  the  west- 
em  seaboard  from  1st.  3°  30'  N.  to  1°  66'  8., 
and  inclading  the  residencies  of  Tapannli  and 
Padang;  aggregate  ares,  abont  47,000  sq.  m. ; 
pop^^in  1878,  1,630,979.  3.  Bencoolen,  on  the 
8.  W.  ooast^  described  under  ite  own  title.  B. 
Lampong,  at  the  8.  extremity  of  the  island ; 
area,  10,000  sq.  m. ;  pop.  113,371.  4.  Palem- 
bang,  on  the  8.  £.  coast  opposite  Banca.  (See 
PALSUBAira.)  The  principal  native  state  in 
Samatra  is  Acbeen,  which  embraces  the  north- 
ern end  of  the  island  from  coast  to  ooast,  and 
is  wholly  independent  of  the  Dutch.  (See 
AosttR.)  The  territory  of  the  cannibal  Ba- 
taks  extends  southward  from  Acheen,  along 
the  interior,  to  the  border  of  the  colonial  dis- 
tricts of  the  W,  coast.  The  largest  native 
coontries  in  the  east  are  Siak,  opposite  the  8. 
extremity  of  Malacca,  and  Jambi,  between  Siak 
and  the  Dutch  residency  of  Palembang. — The 
phyncal  conformation  of  Sumatra  resembles 
that  of  Java  in  the  long  volcanic  range  which 
extends  throogbont  the  Island,  although  the 
active  volcanoes  are  not  nearly  so  namerona, 
and  probably  do  not  exceed  five.    The  range 
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is  near  the  W.  coast,  from  which  it  ia  Bepant«d 
by  a  strip  of  lowlands  from  less  thsn  20  to  30  m. 
wide,  above  which  the  monntains  rise  abrupt- 
ly to  a  height  of  from  2,S00  to  0,000  ft.,  with 
many  lofty  peaks.  They  form  four  or  &\t 
parallel  ridges  with  elevated  plateaus  between 
tbem.  There  are  four  summits  over  10^000  ft. 
high,  and  six  others  over  5,000  ft.  ML  Berapi, 
just  8.  of  the  equator  (13,000  ft),  is  the  centre 
of  a  volcanic  district  containing  numerons  hot 
springs,  and  continually  emits  vapor.  The  al- 
titude of  Mt.  Ophir  (or  Passamon  peak),  at  the 
equator,  and  Mt.  Indrapura,  in  lat.  1°  80'  S.,  is 
estimated  at  upward  of  12,000  ft.,  and  a  height 
of  11,000  ft.  is  osrigned  to  the  Abong-Aboug 
monntmn,  which  rises  from  the  very  centre  of 
the  unoiplored  interior  of  Acheen.  The  por- 
tion of  Sumatra  which  lies  eastward  of  the 
great  linear  volcanic  range  is  a  vast  low  and 
comparatively  level  forest  region,  watered  by 
numerous  and  extensive  rivers,  and  subject  to 
frequent  inundation  near  the  coast.  The  for- 
mation of  this  great  plain  is  alluvial,  and  com- 
paratively recent  in  geological  time,  while  the 
W.  coast  is  believed  to  be  gradually  wearing 
away.  According  to  Wallace,  Sumatra  was 
formerly  connected  with  the  Malay  penin- 
sula, and  also  with  Borneo.  In  western  Su- 
matra the  underlying  formation  conusts  of 
granite  and  syenite,  overspread  with  mud 
and  coral,  sandstone,  and  lava  and  other  vol- 
canic prodDots.  Limestone  and  marble  occur 
in  Padang,  and  there  are  extensive  coal  beds 
in  the  island,  bat  of  very  recent  ori^n. 
Sumatra  has  long  been  noted  for  its  yield 
of  gold,  which  is  still  considerable,  being  de- 
riv^  from  the  beds  of  the  rivers,  portio^arly 
the  ludrogiri,  the  Jambi,  and  Uicdr  tributa- 
ries. Iron,  copper,  tin,  sulphur,  and  petro- 
leum are  also  found. — The  coast  is  abont  3,600 
ra.  in  circuit.  The  island  terminates  on  tiie 
northwest  in  Acheen  head  and  on  the  north- 
east in  Diamond  point.  Between  these  points 
stretches  the  "S.  coast  of  Acheen,  formerly 
known  as  the  Pedir  coast,  on  which  is  the  town 
of  Passier,  believed  to  be  the  first  place  to  which 
the  name  Samuthrah  (Sumatra)  waa  wpUed. 
The  shore  is  high  and  bold,  and  the  ancborage 
is  mostly  in  open  roadsteads.  The  N.  £.  ooact 
is  low,  and  from  the  narrowest  part  of  th« 
strut  of  Malacca  southward  to  uie  strait  of 
Sunda  it  is  bordered  by  extensive  bonks  of 
mud  and  sand,  making  navigation  intricate 
and  dangerous.  The  entire  W.  coast  is  exposed 
to  a  very  heavy  surf,  and  more  especially  that 
portion  which  lies  S.  of  the  equator.  It  is 
indented  by  several  excellent  harbors,  that  of 
Tapanuli  being  considered  one  of  the  finest  in 
the  world.  Parallel  to  it  and  about  60  m.  dis- 
tant is  a  ohun  of  islands,  between  lat  S"  N. 
and  G°  80*  8.,  comprising  several  of  consid- 
erable size,  including  Pulo  Babi  or  Hog  island 
(60  m.  long),  Pulo  Nias  (70  m.),  Sibirn,  Si- 
pora,  the  Poggl  islands,  and  Engano.  Most 
of  them  are  nigh,  well  wooded,  and  thickly 
inhabited.    The  chief  islands  off  the  E.  coast 
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■re  Bancs  and  Ropot,  tbs  Utter  in  laL  i"  N., 
extending  abont  2S  m.  each  irtty,  and  Beparatod 
from  Sumatra  bj  &  narrow  strait,  onl^  naviga- 
ble bj  Bmall  vessela. — The  lai^  rivers  of  Suma- 
tra flow  down  the  eutem  waterBhad,  and  al- 
though there  are  manj  rivers  on  the  n.  coast, 
thej  alt  have  abort  coorsas  and  are  verr  rspid. 
The  principal  eastern  watcrconrseB  are  the 
Kakan,  flowing  northward  from  the  eqaator; 
the  Siak,  20O  m.  long,  in  the  native  state  of 
Biak ;  the  Kamper,  still  farther  S. ;  the  Indra- 
giri,  having  a  general  eastward  coarse  not  far 
from  the  Ist  parallel  of  S.  latitade,  and  said  to 
be  300  ra.  long:  the  Jambi,  in  the  oountr;  of 
that  name ;  and  the  Mnsi  or  Palembang,  fall- 
ing into  the  strut  of  Banca,  the  largest  river 
in  Sumatra  and  navigable  200  m.  inland.  In 
the  lower  part  of  their  coorsaB  these  rivers 
are  verj  sluggish,  and  tbe7  all  have  ezten- 
rive  deltas.  Among  the  monntaina  in  the 
weat  are  several  l^es,  of  which  the  beat 
known  is  Sinkara,  nearly  1°  8.  of  the  eqaator, 
at  a  height  of  1,700  ft.  above  the  sea.  It  is 
10  m.  long,  8  m.  broad  and  1,182  ft  deep. 
The  Manindya  lake,  in  the  same  region,  ocon- 
pies  the  elliptio  crater  of  an  extinct  volcano, 
and  is  6  m.  long  by  4  m.  in  width,  with  a  deptli 
of  9,060  ft. — The  climat*  of  Sumatra  is  warm 
and  moist,  the  thermometer  ranging  throogh- 
ont  the  year  between  7S°  and  08°.  There  are 
abont  SOO  days  of  rain  in  the  year  on  the 
Padang  plateau,  3,400  ft.  above  the  ocean. 
During  the  N.  V.  monsoon,  which  blows  from 
Kovamber  to  January,  the  weather  is  exces- 
eively  rainy;  but  from  June  to  September, 
when  the  8.  E.  monsoon  prevails,  the  rainfall 
is  limited  to  showers.  Except  in  the  marshy 
districts,  the  coasts  are  moderately  healthful. 
Samatra  is  overspread  with  vast  forests,  rich 
in  the  most  valuable  products  of  the  tropics. 
ICncb  of  the  E.  ooast  is  covered  with  mangrove 
bushes.  Further  inland  are  found  palms,  and 
b'ees  of  gigantic  growth,  many  of  tnem  being 
more  than  100  ft  high.  On  the  W.  shore, 
besides  the  myrtle  and  several  varieties  of  fig, 
all  the  fruit  trees  common  to  the  archipelago 
abound,  and  most  of  the  mountains  are  covered 
to  their  summits  with  jungle.  In  the  forests 
era  many  valuable  timber  trees,  immense  tree 
ferns,  bamboos,  rattans,  the  camphor  tree, 
caoutchouc,  and  benzoin.  The  parasitic  E<^- 
Jlttta  bears  a  flower  with  a  ealyi  a  yard  in 
diameter.  The  soU  of  Sumatra  is  remarkable 
for  its  teriility,  and  yields  large  and  vtJuable 
crops  of  rice,  eofllee,  pepper,  and  tobacco,  and 
some  cotton.  The  cocoanut  tree,  the  bet^nut, 
and  the  sago  palm  also  afford  important  pro- 
dncts.  There  is  a  considerable  export  of  coffee 
to  tho  United  States  from  Padang,  where  it  is 
grown  on  the  platean.  In  Acheen  pepper  is 
the  chief  crop. — The  Sumatran  fauna  oorre- 
sponds  closely  with  that  of  Java  and  Borneo, 
the  other  great  islands  of  the  Indo-Hslay  group. 
Of  the  qnadrumana  it  comprises  11  species, 
among  them  the  riamang  ape,  and  the  orang- 
outang, whose  sole  other  habitat  is  Borneo;  it 


TRA  465 

is  believed  to  be  eonfined  to  the  N.  W.  portion 
of  Samatra.  The  tiger,  the  two-horned  rhi- 
nooeroB,  and  the  elephant  (£  Sumalrafau)  are 
all  found  on  the  island.  Many  elephants  were 
tamed  in  former  times,  but  no  attempt  is  now 
made  to  domesticate  them.  Other  mammals 
sre  the  musk  deer  and  great  Ualay  deer,  the 
tapir,  the  flying  lemur,  the  MalHyan  sun  bear, 
aquirrela,  and  bats.  There  are  many  beauti- 
ful pheasanta,  parrots,  partridges,  woodpeck- 
ers, herons,  and  the  large  hombill.  Croco- 
diles and  pythons  are  Uie  most  formidable 
reptiles.  The  forms  of  insect  life  are  nu- 
merous and  varied,  including  21  papilumida, 
among  which  is  the  leaf  butterfiy.  In  many 
parts  of  the  Island  travelling  is  rendered  un- 
comfortable by  swarms  of  leeches  and  mos- 
quitoes. Buffaloes,  horses,  goats,  and  Chinese 
pigs  are  the  common  domeetio  animals. — The 
mnabitants  of  Sumatra  are  of  the  Ualay  race, 
of  which  the  island  is  supposed  to  have  been 
the  cradle.  They  are  divided  into  several 
tribes,  who  speak  languages  that  are  conudered 
as  dialects  of  one  common  tongue.  There  are 
tril)es  in  the  interior  whose  onsin  is  involved 
in  obscurity.  The  people  of  tne  K.  part  of 
Sumatra,  about  Acheen,  are  taller,  stouter,  and 
of  darker  complexion  than  the  other  tribes, 
and  are  supposed  to  liave  a  considerable  infu- 
sion of  Hindoo  blood.  The  Bataks  or  Battas, 
who  occupy  the  country  immediately  S.  of  these 
people,  are  smaller  and  of  lighter  complexion, 
and  in  some  respects  a  very  singular  race. 
(See  Batae.)  Uohammedanism  is  the  prevail- 
ing reli^on,  but  it  is  in  a  relaxed  state,  and 
the  people  of  the  interior  cannot  be  said  to  be- 
long to  any  particular  faith.  Polygamy  is  not 
common  except  among  the  chiefs.  The  Ualaya 
round  the  coast  appear  to  be  collected  from 
different  parts  oC  the  archipelago,  and  it  is  esti- 
mated that  more  than  6,000  Chinese  have  set- 
tled in  the  Dutch  possessions.  Among  the 
natives  the  ordinary  dress  is  a  turban  and  loose 
trowsers  reaching  to  the  knee;  the  upper  part 
of  the  body  is  commonly  uncovered  in  both 
saxes,  but  a  scarf  is  sometimes  worn  aboat  the 
shoulders.  The  houses  are  raiaed  on  posts  or 
pillars  from  4  to  8  ft  from  the  ground,  and  in 
some  parts  of  the  country  they  are  erected  in 
trees.  Those  of  the  poorer  classes  are  made  of 
bamboo  and  thatched  with  grasa,  but  the  houses 
of  the  more  wealthy  are  generally  framed  of 
wood  and  the  sides  enclosed  by  large  sheets  of 
bark.  Agriculture  is  in  a  very  rude  state.  The 
only  important  manufactures  are  of  utensils 
and  clotli  (or  domestic  purposes.  Iron  for  na- 
tive use  is  now  whoUy  imported.  The  trade 
of  tiumatra  is  principally  carried  on  with  Java, 
Ifadnra,  Singapore,  Malacca,  Penang,  snd  Brit- 
ish India.  The  chief  exports  are  pepper,  gold 
dust,  camphor,  nutmegs^  doves,  mace,  cenzoin, 
gutta  peroha,  copper,  tin,  sulphur,  and  coral. 
— For  administrative  purposes  the  Dutch  colo- 
nial posBeBsionB  are  divided  into  districts,  each 
under  a  controller,  who  visits  the  various  vil- 
lages from  time  to  time.    The  native  inhabi- 
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Uats&re  forbidden  to  be&rfireanni.  The  entire 
namber  ot  Baropeans  m  the  oonntrf  probablj 
do«s  not  exceed  2,000.  The  ohief  towns  are 
Acheen  in  the  north,  Falembang  in  the  sonth- 
OMt,  Benooolen  in  the  Boathwest,  and  Padang 
on  tiie  W.  coast. — The  firct  historical  notice  of 
Samstra  ooaars  in  Arab  manoscripta  narrating 
voyages  made  thither  in  the  9th  century.  The 
island  waa  visited  in  1S93  by  Marco  Polo,  who 
described  it  very  accorately  ander  the  name  of 
Java  the  Less.  It  began  to  be  known  to  for- 
eigners as  Somatra  in  the  last  half  ot  the  14th 
century.  Before  the  middle  of  the  Ifith  ceo- 
tar;  it  was  reached  by  the  Venetian  traveller 
Nicold  di  Oonti.  The  Portugnose  first  arrived 
there  in  1009,  visiting  the  Acheen  ooast,  where 
the;  fonnd  a  powerful  kin^,  who  efEeotoally 
opposed  their  efforts  to  obtain  a  footing.  The 
boatilitiea  thai  begun  between  Portogol  and 
Acheen  oontinned  with  baC  little  intermission 
till  1G41,  when  the  Portugaese  lost  Malaoca. 
Sumatra  was  flrst  visited  by  the  Dutch  in  1599 
and  by  the  English  in  1603.  The  Dntoh  formed 
a  settlement  at  Padang  in  1S4B,  got  posses- 
aion  of  some  districts  in  the  8.  piirt  of  tba  isl- 
and, and  established  several  factories.  In  1T9S 
all  theirSomatranterritorieafell  into  tibe bands 
of  the  English,  who  had  established  a  station 
at  Benooolen  in  1S85.  The;  were  restored  in 
1S16,  bat  Bencoolen  was  retained  till  1SS4, 
when  all  the  British  possessions  in  Sumatra 
were  oeded  to  the  Netherlands  in  exchange  for 
Malacca  and  small  settlements  npoa  the  coasts 
.of  India.  The  Dutch  have  since  found  means 
to  annai  a  great  extent  ot  territory.  At  the 
time  of  the  treaty  of  1624,  the  Dntoh  govern- 
meat  pledged  itself  not  to  assail  Aobeen,  bnt 
for  man;  years  the  prevalence  of  piracy  and 
the  ill  treatment  ot  foreign  vessels  on  the  N. 
coast  have  led  to  mnoh  oomplainL  All  ohjeo- 
tions  on  the  part  of  Qreat  Britain  to  the  exten- 
sion of  DntcA  role  in  Bnmatra  were  removed 
b;  a  treat;  made  in  1871,  and  in  oonaeqaenoe 
ot  repeated  violations  of  faith  on  the  port  of 
the  saltan  of  Acheen,  a  naval  and  militar;  ex- 
pedition was  despatched  from  the  Netherlands 
to  the  N.  coast  of  Snmatra  in  18T8.  It  was 
repulsed  b;  the  Acheenese  with  heavy  loss, 
and  the  war  has  sinoe  bean  oarried  on  with 
Tarjring  sacoess. 

SnUAWl,  an  island  of  the  Indian  archipel- 
ago, in  the  Sunda  chain,  lying  between  Flores 
on  the  east  and  Lombok  on  the  west,  the  S.  W. 
point  in  laL  9°  2'  S.,  Ion.  116°  42'  £. ;  length 
£.  and  W,  aboat  170  m.,  extreme  br(«dtli  CO 
m. ;  estimated  area,  6,000  sq.  m. ;  pop.  abont 
80,000.  Wallace  classifies  it  zoOlogioally  in 
the  Timor  gronp.  A  deep  ha;  penetrates  the 
N.  coast,  and  it  is  separated  from  Flores  by 
Sapi  and  Kangerai  straits,  between  which  lies 
the  island  of  Comodo.  Snmbawa  is  divided 
Into  six  native  states,  each  governed  by  a  ra- 

1'ah  who  acknowledges  the  snpremac;  of  the 
)atch.  The;  are  Tomboro  and  Bnmbawa  on 
the  N.  coast,  Bima  on  the  E.  ooaat,  where  the 
Dutch  have  a  resident,  and  Dompo,  Sangar, 
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and  Papakat  The  island  is  monntunons,  and 
lies  within  the  volcanic  belt  of  the  Indian 
archipelago,  oontuning  Mt.  Tomboro,  a  vol- 
cano near  the  N.  coast,  8,940  ft  high,  the 
ernption  of  which  in  1815  caused  a  subsidenoe 
of  the  Burfaoe,  and  was  characterized  by  tre- 
mendous explosions  which  were  heard  ovw 
an  area  having  a  radios  of  more  than  800  m. 
Nearl;  12,000  persons  were  killed;  the  ashes 
fell  in  Java  and  Flores  to  the  depth  of  several 
inches,  and  even  in  Sumatra,  840  m.  from  the 
volcano.  In  Lombok  immense  damage  was 
done  and  many  bves  were  lost.  In  1830  a  leaa 
destructive  eruption  ocoorred.  Gold,  salphur, 
and  saltpetre  are  foand.  Bnmbawa  is  not  well 
wooded,  but  sandal  and  sapan  wood  and  teak 
occur  to  a  limited  extent.  Its  horses,  among 
the  best  in  the  archipelago,  are  largely  export- 
ed. The  pearl  oyster  is  fonnd.  The  mannera 
and  language  of  the  natives  strongly  resemble 
those  of  the  inhabitants  of  Oelebes.  The  island 
has  been  snbiect  to  the  Dutch  since  1676. 

BCMBCL.  Bee  snpplement. 
.  BDMEEB,  the  warm  season  of  the  year,  in- 
eluding  astronomically  the  time  between  the 
vernal  and  autumnal  eqainoxes,  or  from  abont 
the  21st  ot  June  till  abont  the  22d  of  Septem- 
ber. The  oalendsr  summer  comprises  in  the 
United  States  the  months  ot  Jane,  Jul;,  and 
August ;  ia  England,  Uay,  Jnne,  and  July.  Id 
the  southern  hemisphere  the  summer  months 
are  December,  Janaary,  and  February  accord- 
ing to  the  American  method  of  regarding  the 
seasons,  or  November,  December,  and  January 
according  to  the  Eoglish  method.  Between 
the  tropics  there  is  no  summer  properl;  so 
called,  the  hottest  times  being  those  when  tb« 
sun  passes  to  the  zenith  at  noon,  which  at  the 
equator  will  correspond  to  the  vernal  and  au- 
tumnal equinoxes,  the  two  dates  being  on  onr 
summer  tide  of  the  equinoxes  for  nlacei  N.  of 
the  equator,  and  on  onr  winter  siae  in  places 
8.  ot  the  equator. — The  Indian  summer  is  a 
period  of  warm,  pleasant  weather,  which  nsn- 
all;  oconrs  ever;  ;ear  over  the  northern  por- 
tion of  the  United  States  after  the  autumnal 
storms,  and  continues  often  withont  inter- 
ruption two  or  three  weeks.  It  appears  to 
be  a  more  decided  season  in  the  interior  than 
near  the  coast,  and  in  the  re^on  of  the  great 
lakes  is  especially  noticeable,  the  waters  da- 
ring its  oontinnanoe  remaining  placid,  and  ths 
atmosphere  filled  with  a  pecojiar  haziness. 
The  Indiana  regarded  it  oa  the  gift  of  their 
most  honored  deity,  the  god  of  the  southwest, 
who  sends  the  B.  W.  winds,  and  to  whom  the; 
believed  their  souls  to  go  after  their  decease. 

BMUmtFIELD,  Jrt%  an  American  clel^- 
man,  bom  in  Preston,  England,  Jan.  SI,  1798, 
died  in  New  York,  June  IS,  18S6.  He  waa 
educated  at  a  Moravian  school,  removed  to 
Dabliu  in  1813,  joined  tJie  Wesleyan  sodetj 
at  the  age  of  19,  and  became  a  preacher.  In 
1821  be  removed  to  New  York,  where  his  elo- 
quence drew  crowds  to  bear  him.  In  198S 
he  visited  Philadelphia,  Baltimoce,  and  Waah- 
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ington,  «nd  in  December  went  to  Paris,  and 
tiien  to  England.  In  16S4  be  retnrned  to 
Nev  York,  and  contiDued  for  a  time  to  travel 
and  preach.  He  was  a  foonder  of  the  Amer- 
ioan  tract  society.  Hia  biograpbj  baa  been 
written  bj  Jobn  Holland  ^8ra,  New  York, 
1836),  and  b  J  William  M.  WiUett  (Philsdelphiti, 
ISfi'O.  Hia  "Sermons  and  Sketches  of  Ser- 
mona  "  were  pabliahed  at  New  York  in  1812. 

''im^mb^  a  oentral  county  of  West  Virginia, 
bonnded  B.  W.  bj  tlie  Meadow  river,  and  io- 
tenected  b;  Gaoley  river.  It  haa  been  formed 
sincetheoensuaof ISTOfromNicholasoo.  The 
snrfaoe  is  greatly  diversified,  and  the  valleys 
are  productive.  The  staples  are  wheat,  com, 
oate,  hay,  and  dury  prodncts.   Capital,  Hinton. 

SmOBMStlkimta  ONMBd,  an  American  cler- 
gpDaa,  bom  near  Gorfe  Oastle,  Doraetdire, 
En^and,  Oct  n,  1812.  He  eraigrated  to  the 
United  States  in  1880,  and  became  s  preacher 
of  the  Methodist  ^Episcopal  ohnrch,  at  first  in 
Vir^nla.  In  1S40  he  went  to  Texas  aa  one  of 
nine  ministers  to  constitute  the  first  aonfer- 
mce  there-  In  1844  he  joined  the  Alabama 
conference,  and  ea  seoretarr  of  the  convention 
at  Loniaville,  Ey.,  assiBtea  in  organiring  the 
Ifethodist  Episcopal  choroh,  South.  By  ap- 
pointment, he  assisted  in  editing  the  "  Sontn- 
em  Ohristian  Advocate"  and  in  compiling  a 
new  hymn  book.  In  18S0  the  general  con- 
ference eleoted  him  editor  of  their  books  and 
tracts,  and  of  the  "  Bnnday  School  Visitor," 
and  in  I8C9  also  of  the  "  Qaart«rly  Review." 
In  1866  ho  waa  elected  editor  of  tie  "  Nash- 
ville Ohristian  Advocate,"  and  in  1874  pro- 
fessor of  Bystematio  theology  in  the  new  Van- 
derbilt  nniversi^,  Nashville,  Tenn.  His  wri- 
tings inolnde  "  Commentaries  on  the  Ooepels 
sna  on  the  Acta  of  the  Apostles  ;*'  "  Com- 
mentary on  the  Ritnal  of  the  U.  E.  Ohnrch, 
South ;"  "A  Treatise  on  Baptism ;"  "  A  Trea- 
tise on  Holiness;"  "Sunday  School  Teadier, 
or  the  Gateohetioal  Office;"  "Seasons,  Months, 
andDaya;"  "Talka  Pleasant  and  Profitable;" 
"The  Golden  Censer;"  "Scripture  Catechism" 
(3  vola.,  Old  and  New  Testament)  ^' Befuto- 
tion  of  Thomaa  Paine's  Tfaeologioal  Writdngs ;" 
and  an  enlargemoit  and  revision  of  Watson's 
"Biblical  and  Tbeolm^cal  Dictionary." 

SDMUT.  I.  A  N.  E.  county  of  Ohio,  drained 
by  the  Onyahoga  river  and  the  head  streams 
of  the  Toscarawas,  and  traversed  by  the  Ohio 
canal  and  several  rulroads;  area,  400  sq.  m. ; 
pop.  in  1870,  84,674.  It  is  the  most  elevated 
land  on  the  line  of  the  Ohio  canal.  The  anr- 
fsoe  is  nneven  and  the  eoi!  highly  fertile.  Goal 
u  mined  in  large  qnantittes.  Water  power 
abounds.  The  chief  productions  in  I87S  were 
807,128  bnshela  of  wheat,  68S,B19  of  Indian 
com,  886,714  of  oats,  98,489  of  potatoes,  83,- 
687  tons  of  hay,  10G,e89  Iba.  of  wool,  749,870 
of  butter,  and  1,666,842  of  cheese.  In  1874 
tiiere  were  8,SS3  horses,  28,611  cattle,  36,- 
066  ahe^  and  9,6M  hogs.  In  1870  there 
were  S  mannfactories  of  agrionltnral  imple- 
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ments,  10  of  briok,  28  of  carriages  and  wagons, 
11  of  cheese,  16  of  cooperage,  1  of  cutlery  and 
edge  tools,  I  of  anchors  and  chains,  8  of  iron 
castings,  6  of  tanned  and  6  of  curried  leather, 
7  of  machinery,  8  of  paper,  26  of  stone  and 
earthen  ware,  8  of  woollen  goods,  10  flour 
mills,  and  16  saw  mills.  Capital,  Akron.  II. 
A  N.  W.  county  of  Colorado,  bordering  on 
Utah,  and  watered  by  the  Qrand,  White,  and 
Bear  rivers;  area,  about  8,600  sq.  m. ;  pop.  in 
1870,  268.  This  coonty  formerly  occupied  the 
whole  N.  W.  comer  of  the  territory  W.  of  the 
Rocky  mountains,  but  in  1874  Grand  co.,  with 
an  area  of  about  11,000  sa  m.,  was  formed 
from  the  N.  portion.  The  E.  includes  a  por- 
tion of  the  Middle  park,  and  is  crossed  by  Uie 
Rooky  monntwns.  The  W,  portion  is  densely 
timbered  with  pine  and  spruce,  and  there  are 
immense  beds  of  coal.  Gold,  copper,  lead, 
iron,  and  dnc  are  found.  On  the  Oraud  and 
Bine  rivers  and  their  tributaries  are  good 
gradng  lands;  little  is  known  of  the  agricul- 
tural capabilities  of  the  county.  The  popula- 
tion is  cuiefiy  in  the  fi.  E.  corner,  on  the  nead 
waters  of  tbe  Blue  river,  and  is  almost  exclu- 
sively engaged  in  gold  placer  mining.  Capital, 
Breckinridge,  m.  A  N.  E.  connty  of  Utah, 
bordering  on  Wyoming,  and  containing  the 
head  waters  of  Bear  and  Weber  rivers ;  area, 
],260Bq^m.;  pop.  in  1870,  2,513.  ItiscroBsed 
by  the  Union  Pacific  railroad.  The  surface  is 
mountainous.  Coal,  gold,  silver,  and  lead  are 
found.  The  chief  productions  in  1870  were 
18,665  bushels  of  wheat,  2,038  of  oats,  1,863 
of  barley,  12,149  of  potatoes,  18,540  lbs.  of 
butter,  and  2,669  tons  of  bay.  The  value  of 
live  stock  was  166,858.     Capital,  Coalville. 

SlIMNBL  LAN.  central  county  of  Missis- 
sippi, formed  in  1874  from  Choctaw,  Mont- 
gomery, and  Oktibbeha  counties ;  area,  408  sq. 
m. ;  pop.  about  8,000.  It  la  drained  by  the 
Big  Black  river.  The  surface  is  somewhat  un- 
dulating and  the  soil  produotive.  The  chief 
crops  are  Indian  com,  sweet  potatoes,  and  cot- 
ton. Capital,  Mt.  Tabor.  IL  A  N.  county  of 
Teuneseee,  bordering  on  Kentucky,  bounded 
B.  by  the  Cumberland  river  and  drained  by  af> 
finents  of  Big  Barren  river;  area,  about  600 
sq.  m. ;  pop.  in  1870.  28,711,  of  whojn  7,777 
were  colored.  The  surface  is  undulating  end 
the  soil  fertile.  The  Louisville,  Nashville  and 
Great  Bonthem  Toilroad  pasaes  through  it. 
The  chief  productions  In  1870  were  168,114 
bushels  of  wheat,  1,166,614  of  Indian  com, 
2SS,887  of  oats,  86,268  of  Irish  and  25,074  of 
sweet  potatoes,  4,621  tons  of  hay,  909,568  lbs. 
of  tobacco,  88,860  of  wool,  224,265  of  butter, 
15,668  of  honey,  and  88,068  gallons  of  sorghum 
molasses.  There  were  7,682  horses,  8,078 
mnles  and  asses,  6,S78  mllcn  cows,  9,600  other 
caHJe,  20,431  aheep,  and  87,804  swine.  Capi- 
tal, Gallatin,  m.  A  B.  county  of  Kansas,  bor- 
dering on  Indian  territory,  and  intersectsd  in 
the  northeast  by  the  Arkansas  river ;  area, 
1,162  sq.  m. ;  pop.  in  1870,  32 ;  in  1876,  4,926. 
It  consists  of  fertile  pruries.    Capital,  Bnmner. 
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SVWUMf  CkulH.  an  Amerioan  atatennan, 
born  in  BoetoD,  Man.,  Jan.  6,  ISll,  died  in 
Washington,  D.  0.,  Uaroh  11,  1874.  Hie  fa- 
ttier, wlio  died  in  1839,  was  a  gradoate  of  Har- 
vard coUsKB,  a  lawjer,  and  for  14  years  high 
gherifC  of  the  coontj  of  Suffolk.  The  son  re- 
ceived his  early  edncation  at  the  Boston  Latin 
Hohool,  and  graduated  at  Harvard  college  in 
1830.  He  was  appointed  reporter  of  the  cir- 
ouit  ooart  of  the  United  States,  in  irliicli  ca- 
pacity be  published  three  volames  known  as 
'■Samner'a  Beporta,"  oontaining  decisions  of 
Jndge  Story.  He  also  at  the  same  time  edited 
the  "Araerioan  Jnrist,"  a  qnarterly  law  jour- 
nal oC  high  reputation.  Daring  the  first  three 
winters  after  his  admisnon  to  the  bar,  while 
Jadge  Story  was  absent  in  Washington,  Ur. 
Sumner  was  appointed  lecturer  to  the  law 
students,  and  part  of  the  time  he  had  sole 
charge  of  the  sohooL  His  favorite  topics  were 
those  relating  to  constitntional  law  and  the 
law  of  nations.  He  visited  Europe  in  18S7, 
travelled  in  Italy,  Germany,  and  f  ranoe,  and 
reuded  for  nearly  a  year  in  England.  He  car- 
ried to  England  a  letter  of  introduction  from 
Judge  Btory,  in  which  he  was  described  as  "  a 
young  lawyer  giving  promiae  of  the  most  emi- 
nent distinction  in  bis  profession,  with  truly 
eitraordinary  attaimnenta,  literary  and  jadi- 
oia!;  and  a  gentleman  of  the  highest  purity 
and  proprietyof  character."  He  was  received 
with  unosual  distinction  in  the  highest  drcles, 
was  introduced  by  eminent  statesmen  on  the 
floor  of  the  houses  of  parliament,  and  invited 
by  Che  chief  judges  to  sit  with  them  in  West- 
minster  hall.  He  returned  to  Boston  in  1840, 
and  in  1844-'e  published  an  elaborate  edition 
with  annotations  of  "  Vesey's  Beport*  "  in  20 
vols.  Though  voting  with  the  whig  party,  he 
took  no  active  part  in  politics  till  1845,  when 
on  the  4th  of  July  he  pronounced  before  the 
mauioipal  authorities  of  Boston  an  oration  on 
"The  True  Grandeur  of  Ifationa,"  in  which, 

Erompted  by  the  menacing  aspect  of  affairs 
etwean  the  United  States  and  Hesioo,  be  de- 
nounced the  war  system  as  the  ordeal  by  bat- 
tle still  unwisely  continued  by  international 
law  as  the  arbiter  of  justice  between  nations, 
sad  insisted  that  this  system  ought  to  give  way 
to  peaceful  arbitration  for  the  adjudication  of 
international  questions.  His  oration  attracted 
unusual  attention,  led  to  much  controversy, 
and  was  widely  circulated  both  in  America 
and  Europe.  It  was  followed  by  a  rapid  suc- 
cession of  public  addresses  on  kindred  themes, 
which  were  also  widely  circulated.  Mr.  Sum- 
ner earnestly  engaged  in  the  opposition  to  the 
annexation  of  Texas  on  the  ground  of  slavery. 
In  1B46  he  made  an  address  to  the  whig  state 
convention  of  Hassachnsetts  on  "  The  Anti- 
Slavery  Duties  of  the  Whig  Party,"  and  short- 
ly afterward  published  a  letter  of  rebuke  to 
Mr.  Bobert  0.  Winthrcp,  who  then  repre- 
■ented  Boston  in  congress,  for  bis  vote  in  fa- 
vor of  the  war  with  Mexioo.  These  steps  led 
eventnally  to  Mr.  Sumner's  separation  from 


the  whig  party  and  association  with  the  free- 
soilers,  to  whose  candidates.  Van  Buren  and 
Adama,  he  lent  efficient  support  in  the  presi- 
dential contest  of  1848.  After  the  withdrawal 
of  Hi.  Webster  from  the  senate  of  the  United 
Stetes  bj  his  entrance  into  the  cabinet  of  Mr. 
Fillmore  in  1850,  Mr.  Sumner  was  nominated 
for  the  vacancy  by  a  coalition  erf  freeaoiierB 
and  democrats  in  the  Massachusetts  ie^latnre, 
and  waa  elected  on  April  24,  ISfil,  after  n 
most  earnest  and  protrooted  contest  He  took 
his  seat  on  Dec.  1,  I8S1,  and  retained  it  by 
successive  reflections  till  his  death.  His  first 
important  speech  waa  upon  the  furtive  slave 
act,  against  which  he  argoed  that  congress 
had  no  power  under  the  constitution  to  legis- 
late for  the  rendition  of  fugitive  slaves;  and 
that  if  it  had,  the  act  in  many  essential  par- 
ticulara  conflicted  with  the  constitution,  and 
was  also  cruel  and  tyrannical.  In  this  speech 
Mr.  Bnmner  laid  down  as  a  guide  for  political 
action  the  formula  to  which  be  ever  after- 
ward adhered,  that  "  freedom  is  national  and 
slavery  sectional."  In  the  debate  on  the  re- 
peal of  the  Miasouri  compromise  and  on  the 
contest  in  Kansas,  Mr.  Sumner  took  a  very 
prominent  part.  His  last  speech  upon  thu 
tepic,  which  wae  printed  under  the  title  of 
"The  Crime  ag^at  Eansas,"  occupied  two 
daya  in  ita  delivery,  May  19  and  80,  1S6S. 
Some  passages  in  it  greatly  incensed  the  mem- 
bers of  congress  from  South  Carolina,  one 
of  whom,  Preston  6.  Brooks,  on  May  S8  as- 
saulted Mr.  Sumner  while  he  was  writing  at 
hia  desk  in  the  senate  chamber,  and  with  a 
gutta  percba  cane  struck  him  on  the  head  till 
he  fell  to  the  floor  tnaensible.  (See  Bboosb, 
Pbbston  S.)  The  injury  thos  received  proved 
very  serious,  and  was  followed  by  a  severe  and 
long  disability,  from  which  his  recovery  was 
□ot  complete  till  three  or  four  yean  later. 
Hia  term  of  office  as  aenator  expired  March  4, 
18ST,  and  in  the  preceding  January  the  le^s- 
lature  of  Massachusetts  reflected  him  by  a 
unanimoas  vote  in  the  senate,  while  in  the 
boose  of  representatives,  oouaiating  of  aeveral 
hundred  members,  he  received  all  but  seven 
votes.  Under  the  advice  of  physicians  h« 
went  to  Europe  for  the  benefit  of  Ms  health  is 
March,  18G7,  and  returned  in  the  autumn  to  re- 
Bume  hia  seat  iu  the  senate.  His  health  being 
still  impured,  he  went  abroad  agtdn  in  May, 
1858,  remaining  till  the  autumn  of  18fi9,  and 
submitted  to  a  course  of  extraordinarily  se- 
vere medical  treatment  in  Paris.  His  next 
serious  effort  was  an  elaborate  speech  in  the 
senate,  denouncing  the  influence  of  slavery 
on  character,  society,  and  civilization,  whieh 
was  printed  under  the  title  of  "  The  Bar- 
barism of  Slavery."  In  the  presidential  oon- 
test  of  1860  he  made  several  speeches  in  bo- 
half  of  Abraham  Lincoln  and  Hannibal  Ham- 
lin. In  the  senate  and  in  popular  addresses 
during  the  civil  war  he  earnestly  opposed  all 
oonceasion  to  or  compromise  with  slavery,  and 
early  proposed  emancipatioa  as  the  speedi- 
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art  mode  of  brining  the  wa  to  &  dose.  He 
bued  bis  argaments  not  only  on  moral  sod 
biatorioa],  bat  on  conatitatio&al  grounds,  and 
alwBfs  claimed  that  hia  positionB  were  in  Btrict 
aooordsnoe  wilh  the  oonatitntion  of  the  United 
States.  In  Uaroh,  1S61,  when  the  repnblioau' 
party  obtained  tbe  control  of  the  senate,  Hr. 
Sumner  was  made  chairman  of  the  commit- 
tee on  foreign  relations.  On  Jan.  9,  1862,  he 
delivered  an  elaborate  apeech  arguing  tliat  the 
seizDre  of  Messrs.  Hason  and  Slidell  on  board 
the  st«amer  Trent  was  nnjostifiable  on  tbe 
principles  of  international  law  which  had  al- 
ways  been  maintained  by  the  United  States. 
This  speeoh  had  great  inflnence  in  reconciling 
the  public  to  the  surrender  of  the  confeder- 
ate envoys.  Later  in  the  war  he  made  pow- 
erftil  speeches  on  "  Our  Foreign  Relations  " 
(1868),  and  on  "The  Case  of  the  Florida" 
(1864),  and  in  1860  he  pronoonoed  a  enlogyon 
President  Lincoln,  A  speech  npon  onr  claims 
on  England,  April  18,  1860,  caused  great  ei- 
ottement  and  indignation  in  (^eat  Britain, 
where  it  was  erroneonaly  sapposed  to  threaten 
war  and  regarded  as  an  atteppt  to  eidte  pop- 
nlar  feeling  against  that  conntrj'  by  exagser- 
sting  the  " consec^uential  damages"  she  had 
inonrred  in  recognizing  the  belligerenoy  of  the 
seceding  states  and  in  allowing  £e  confederate 
anusera  to  sail  from  her  porta.  In  the  same  year 
his  opposition  to  the  Santo  Domingo  treaty, 
against  which  he  delivered  s  speech  in  the  sen- 
ate, brought  him  into  collision  with  the  admin- 
istration of  President  Grant,  and  led  to  his 
removal  in  March,  1S70,  from  the  chairman- 
ship  of  the  committee  on  foreign  relations, 
and  nltimately  to  his  separation  from  the  re- 

finblican  party  and  his  support  of  Horace  Gree- 
ey,  the  Liberal  repnblioan  and  democratic  can- 
didate tor  president  in  1872.  In  the  spring 
of  that  year  he  had  delivered  in  the  senate 
an  animated  ^eeoh  against  the  renomination 
of  President  Orant,  which  did  not  have  the 
weight  he  expected  with  the  republioan  con- 
vention that  met  shortly  afterward.  On  Sept. 
11  a  convention  of  democrats  and  liberal  re- 

Eablioans,  held  at  Worcester,  Mass.,  nominated 
im  for  governor  of  the  state ;  but  he  bad  al- 
ready gone  to  Europe  for  medical  advice,  and 
when  tbe  news  of  his  nomination  reached  liim 
in  England  he  declined  it.  He  returned  from 
Enrope  late  in  18T3,  and  on  taking  bis  seat  in 
the  senate  reintroduced  two  measures  which 
he  had  unsncoessfQlly  proposed  before.  One 
was  the  civil  rights  bill,  the  other  a  resolution 
providing  that  the  names  of  the  battles  won 
over  fellow  citizens  in  tbe  dvil  war  should 
be  removed  from  the  regimental  colors  of  the 
army  and  from  the  army  register.  This  last 
resolution  was  strongly  denounced,  and  led  to 
a  vote  of  censnre  on  him  by  the  legislature  of 
Massachusetts  in  18TS,  which  was  rescinded  in 
1874,  shortly  before  his  death.  He  died  of  an- 
gina pectoris,  after  an  illness  of  a  few  hoars. 
Mr.  Samner's  addresses  were  first  collected  un- 
der the  title  of  "Orations  and  Speeches"  (2 
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vols.  ISmo,  Boston,  1850),  to  which  was  added 
"  Recent  Speeches  and  Addresses"  (I2mo,  Ben- 
ton, 18C6).  Daring  the  last  years  of  hii  life 
he  prepared  s  final  and  complete  collection 
entitled  "  The  Works  of  Charles  Sumner  "  (12 
vola^  Boston,  1871-'6).  Two  or  three  more 
volumes  are  to  appear,  nnder  the  chatve  of  bis 
executors,  of  whom  the  chief  is  Prof.  Longfel- 
low.— See  "A Memorial  of  Charles  Sumner," 
published  by  order  of  the  legislature  of  Maasa- 
cbusetta  (Boston,  1674),  and  "Life  and  Public 
Services  of  Oharles  Sumner,"  by  0.  Edwards 
Lester  (New  York,  1874). 

SCnnK,  Mm  M,  an  English  clergyman, 
bom  at  KenUworth,  Warwickshire,  in  1780, 
died  in  London,  Sept.  6,  1863.  He  graduated 
at  Cambridge,  and  in  1S20  became  canon  of 
Durham,  in  1S28  bishop  of  Chester,  and  in 
1848  archbishop  of  Ottnterbnry.  He  was  a 
leader  of  the  evangelical  school  in  the  church 
of  England,  and  while  he  was  primate  of  Eng- 
land occurred  tbe  controversy  about  the  wo^ 
entitled  "Essay*  and  Reviews,"  and  also  tiie 
revival  of  the  synodical  power  of  the  convo- 
cations. He  published  an  essay  on  "  Apostoli- 
cal Preaching^' (London,  181S);  "The  Records 
of  Creation"  (2  vols.,  1816),  which  won  the 
second  Burnet  prize  of  £400;  "Evidence*  of 
Christianity"  (1824);  and  a  volume  of  seleo- 
tlona  entitled  "Practical  Refiections"  (16fi9). 

SGirm,  the  name  of  four  counties  in  the 
United  States.  I.  An  E.  county  of  South  Car- 
olina, bounded  W.  by  the  Wateree  river,  and 
drained  by  Black  river  and  its  affluents;  area, 
about  900  sq.  m.;  pop.  in  187G,  81,480,  of 
whom  28,086  were  colored.  The  surface  is 
generally  undulating  and  tbe  soil  fertile,  and 
there  are  extensive  forests  of  pine.  It  is  in- 
tersected by  the  Wilmington,  Columbia,  and 
Augusta  rulroad  and  its  branch.  The  chief 
produotions  in  1870  were  189,039  bushels  of 
Indian  com,  86,118  of  sweet  potatoes,  7,S1S 
boles  of  cotton,  ^46,826  lbs.  of  rice,  and  2,282 
tons  of  hay.  There  were  906  horses,  1,126 
mules  and  asses,  1,699  milch  cows,  2,680  other 
cattle,  1,07B  sheep,  and  668  swine;  6  man- 
ufactories of  carnages  and  wagons,  4  of  tar 
and  turpentine,  and  6  saw  mills.  Capital, 
Sumter  Court  House.  IL  A  S.  W.  county  of 
Georgia,  bounded  E.  by  Flint  river ;  area,  abont 
600  sq.  m.;  pop.  in  1870,  16,G09,  of  whom 
10,689  were  colored.  Tbe  surface  is  level  and 
the  soil  fertile.  It  ia  traversed  by  the  South- 
weistem  railroad.  The  chief  productions  in 
1870  were  280,879  bushels  of  Indian  corn, 
22,086  of  oats,  11,616  of  peas  and  beans,  40,- 
924  of  sweet  potatoes,  12,828  bales  of  cotton, 
61,081  lbs.  of  butter,  and  16,810  gallons  of 
molasses.  There  were  684  horses,  1,796  mules 
and  asses,  1,768  milch  cows,  8,878  other  cattle, 
882  sheep,  and  12,624  swine.  Capital,  Ameri- 
oua.  nil  Acentralcounty  of  Florida,  bounded 
W.  by  the  Withlaooochee  river ;  area,  1,870  sq. 
m. ;  pop.  in  1870,  2,962,  of  whom  980  were 
colored.  The  surface  is  generally  level  end 
swampy,  and  there  are  several  small  lakes. 
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The  oUef  prodnotions  in  1B70  were  67,278 
bnahelB  of  Indian  corn,  11S,4S0  of  sweet  pota- 
toes, 6,800  lbs.  of  rice,  SOI  bales  of  cotton,  and 
13,SC0  gallons  of  molasses.  There  were  14,905 
cattle  and  6,480  swine.  Capital,  Leesbnrg. 
IF.  A  W.  ootmtr  of  Alabama,  bordering  on 
liiesisaippi,  boonded  £.  b;  the  Tombigbee  and 
intersected  bj  the  Ifosnbee  river;  area,  about 
800 sq. m.;  pop.  in  16T0, S4,10B,  of  whomlS.SOT 
were  colored.  The  soiface  is  oneven  and  the 
Boil  fertile.  It  has  water  communication  b j  the 
Tombigbee  river,  and  is  intersected  by  the  Ala- 
bama and  Ohattanooga  railroad  and  a  branch 
of  the  Mobile  and  Ohio.  The  chief  prodao- 
tions  in  1870  were  SS4,110  bushels  of  wheat, 
14,941  of  sweet  potatoea,  2,613  lbs.  of  wool, 
and  11,S4S  bales  of  cotton.  There  were  1,342 
hones,  1,967  moles  and  asses,  2,097  milch  cows, 
988  working  oxen,  8,ei4  other  cattle,  2,249 
■heep,  and  &024  ewiae.  Capital,  Livingston. 
SniFDL  Wort,  a  work  built  upon  an  artifi- 
dal  island  near  the  entrance  of  the  harbor 
of  Oharleston,  S.  C,  which  it  was  designed  to 

froteot  It  Stands  about  H  m-  '^ni  Castle 
inokne]',  the  fort  near  the  point  of  the  penin- 
mla  apoQ  which  Oharleston  is  boilt,  and  about 
half  that  distance  from  Fort  Moolbia  on  Sul- 
livan's island.  It  was  intended  to  mount  140 
heavy  gnns,  in  three  tiers ;  but  at  the  close  of 
1860  the  fort  was  still  incomplete,  few  of  the 
guns  being  mounted.  The  TTnited  States  gar- 
rison, numbering  109  men,  of  whom  onlj  63 
were  combatants,  nnder  Major  Robert  Ander- 
son, ooonpied  Fort  Moultrie.  On  the  night  of 
Deo.  26  JltUor  Anderson,  learning  that  tbe  se- 
cessionists nad  made  preparations  to  oaptore 
Fort  Moultrie  and  seize  the  other  fortdfications 
near  Charleston,  transferred  his  force  to  Fort 
Sumter.  Here  he  was  able  to  mount  only  62 
of  tbe  lighter  guns.  About  the  same  time 
oommissionert  were  sent  by  the  state  author- 
ities to  demand  from  the  government  of  the 
United  States  the  sorrender  of  all  the  forts  in 
Boath  Carolina.  President  Bnohanan  refosed, 
and  Fort  Snmter  was  virtoaUy  in  a  state  of 
eiege.  Earlj  in  January,  1861,  an  onsucoessfnl 
attempt  was  made  to  throw  in  supplies,  by 
means  of  an  expedition  from  New  York  in 
the  steamer  Star  of  the  West.  On  April  II 
Oen.  Beauregard,  who  had  been  placed  in  oom- 
mand  of  tbe  forces  raised  by  the  confederate 
government,  and  had  constructed  powerful 
batteries  on  every  point  commanding  Fort 
Bnmtar,  demanded  the  immediate  surrender 
of  the  fort.  Major  Anderson  refused,  but  sud 
that  if  he  was  not  reenforced  by  tbe  16th  be 
would  evBcoato  the  fort ;  to  which  Beauregard 
reaponded  that  he  would  open  fire  at  about 
half  past  4  on  the  morning  of  April  12.  Fire 
was  aooordingly  opened,  and  in  a  few  hours 
the  works  were  serionaly  damaged.  The  bom- 
bardment was  fiercely  continued,  but  no  one 
was  hurt.  The  provisions  and  ammunition  be- 
ing nearly  eihanated,  the  evaonation  of  the  fort 
was  agreed  upon  on  the  afternoon  of  the  13th, 
and  on  the  I4th  Major  Anderson  marched  out 


with  flying  colors.  The  confederates  strength* 
ened  the  fort  and  put  in  «  strong  garrison,  and 
until  near  the  dose  of  the  war  it  fonned  tbs 
main  defence  of  Charleston.  In  April,  I86S, 
it  was  nnanooessfully  bombarded  by  a  monitor 
fleet  nnder  Admiral  Du  Font.  Btill  later  it 
was  subjected  to  a  heavy  fire  from  bstteriet 
erected  on  Morris  island,  and  reduced  almost 
to  a  mass  of  shapeless  ruioB ;  but  every  direot 
attempt  to  take  it  foiled,  and  it  fell  into  Union 
hands  only  when  Oharleston  was  finally  aban- 
doned by  the  confederates  in  February,  186fi, 
fBee  OoABLBBTOH.)  On  April  14,  1S6G,  jast 
four  years  after  the  sorrender,  the  Union  flag, 
the  same  which  had  been  lowered  in  ISOl, 
was  again  formally  raised  over  the  dilapidated 
walls  of  Fort  Sumter. 


Camden,  8.  C,  June  1,  1832.  He  was  a  vd- 
nnteer  in  the  French  and  Indian  war,  was  pres- 
ent at  Braddook's  defeat^  and  in  March,  1776, 
became  lieutenant  oolond  of  the  second  regi- 
ment of  South  Carolina  riflemen.  After  the 
capture  of  Charleston  by  the  British  in  1780, 
he  took  refuge  in  the  swamps  of  the  Santee, 
and,  with  the  rank  of  brigadier  general,  be- 
came one  of  the  most  active  and  U)le  partiBan 
leaders  of  tbe  sooth.  On  July  12  he  dafaoted 
a  British  detachment  on  the  Catawba,  but  on 
Aog.  18  was  surprised  and  rooted  at  Fishing 
(»«ek  by  Tarleton.  He  coUeoted  another  oorpa, 
and  on  Nov.  12  defeated  OoL  Wemyss,  who 
hod  attacked  his  camp  in  Ohester  distriot  near 
Broad  river.  A  few  days  later  Tarleton  at- 
tempted to  snrprise  blm  while  encamped  at 
Blaokstocks  on  the  Tiger  river,  but  was  oom- 
pelled  to  retreat  with  severe  loss.  Snmter  wa» 
severely  wounded  in  this  encounter;  bnt  in 
March,  1781,  he  raised  three  new  re^menti^ 
and,  in  concert  with  Marion,  Fickeno,  ana 
others,  harassed  tbe  enemy's  scattered  poati 
in  the  low  oonntry.  In  January,  1781,  ocm- 
gress  passed  a  resolution  of  thanks  to  Um 
and  his  men.  He  waa  a  member  of  oongresa 
from  South  Oarohna  in  178»^'93,  and  United 
States  senator  in  180I-'9 ;  and  in  180D  he  waa 
appointed  minister  to  Brazil,  where  he  re- 
mained two  years.  He  was  the  last  surviving 
general  of  the  revolution. 

SW,  the  oentrBl  ruling  body  of  the  plane- 
tary system,  and  the  great  source  of  light  and 
heat.  The  visible  orb  of  tbe  son,  as  distin- 
guished from  the  complex  stractnre  of  which 
that  orb  is  but  a  port,  is  a  globe  about  868,000 
m.  in  diameter.  So  far  as  observation  ex- 
tends, this  globe  is  spherical  in  shape,  no  dif- 
ference having  been  detected  in  the  polar  and 
equatorial  diameters.  In  fact,  no  single  set  of 
moBSorcmeiita,  however  carefully  made,  could 
lead  to  the  oonclusiou  that  there  is  any  oom- 
preasion  in  the  solar  orb,  since  the  equality  of 
the  diameters  resnlts  not  from  a  single  set  of 
neasarcB,  bat  from  comparisons  between  many 
thouaands  of  observations  made  at  Green  wico, 
Paris,  Washington,  and  other  leading  obaerrv 
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toriea.  Th«  volame  of  the  mn  exceeds  tlie 
Mrtb's  nevl7  l,8SS,O0O  timea.  Hia  mean  den- 
Btj  is  klinoat  exaotlj  equal  to  one  fourth  of 
the  etuth'a,  M>  that  hia  mau  eioeeds  hen  aboat 
816,000  timea.  Grarity  at  the  virible  boim- 
daiT  ot  the  tolar  globe  exceeds  gravity  at  the 
earth's  Htrfaoe  about  ST' 1  times;  and  a  body 
dropped  from  rest  near  the  son's  sarface  woald 
fall  through  4S6  ft.  in  the  first  second,  and 
have  aoquired  a  Telocity  of  BT2  ft  a  second,  or 
abont  10  m.  a  misnte.  The  sun's  mass  exoeeds 
the  combined  mass  of  all  the  planets  abont 
?S0  timea  Hi«  mean  distance  troia  the  earth 
has  been  estimated  at  abont  B1,4S0,000  m.  ■ 
thongji  we  may  expect  that  the  resolts  obtained 
daring  the  late  transit  of  Venoa  (December, 
1874)  and  to  be  obtained  daring  the  coming 
transit  (Deoember,  1882)  viU  lead  to  tome  cor- 
reetion  of  this  estimate.  It  already  appears 
pfobable  that  the  amt's  eatimated  mean  dis- 
tanoe  most  be  increased  to  abont  93,000,000 
m.  The  greatest  and  least  distanoee  of  the  san 
from  the  esrtti  (aswiming  his  mean  distance  to 
be  91,430,000  m.)  are  respeotiToIj  9S,96S,000 
and  89,897,000  m. ;  and  his  apparent  diameter 
varies  from  81'  81-8"  to  BS'  SS-4"  as  he  passes 
from  his  greatest  to  his  least  distance. — The 
■on  has  an  (^parent  motion  omonr  the  store 
from  west  to  east  slong  the  great  circle  called 
the  eoiiptlc  (see  £ouFno),  making  a  complete 
dnmit  of  the  heavens  in  8SS  daya,  S  hours,  9 
minntea,  and  0*6  seconds,  though  the  passage 
from  vernal  equinox  to  vemal  eqninoi  (first 
point  of  Aries)  oooapies  only  EMd.  6b.  4Sm. 
48*81^  beoaase  of  the  preoeedon  of  the  eqni- 
noxea.  (Sea  PKXtnssioH.)  These  two  periods 
are  oalled  respectively  the  sidereal  year  and  the 
tropical  year.  There  is  one  other  astronomi- 
cal year  (besides  the  civil,  Jallan,  and  lanar 
years)  known  as  the  anomalistic  year,  being 
the  interval  separating  enoceasive  passages  of 
the  perigee  of  the  solu-  path,  viewed  geomet- 
ricaUy;  Its  length  amounts  to  S65d.  6h.  18m. 
49-8S.  Ths  apparent  motion  of  the  son  is  not 
nniform  in  the  ecliptic,  owing  to  tbe  ecceit' 
trioity  of  tbe  earth's  orbdt ;  it  is  greatest  about 
Deo.  81  to  Jan.  1,  when  he  moves  tbrongh  1° 
1'  9-9"  In  a4h.,  and  least  abont  Jane  80-Jnl/ 
1,  when  ho  only  moves  throngh  0°  67'  ll'B"  in 
S4h.  The  snn  has  olao  three  real  motions :  1, 
an  axial  rotation,  the  nature  of  which  will 
presently  be  described ;  8,  a  motion  about  the 
centre  of  gravity  of  tbe  whole  solar  system, 
bnt  in  conaeqnenoe  of  the  great  superiority  of 
hia  mass  over  that  of  all  the  other  bodies  this 
centre  of  inertia  is  always  within  the  aun's  vol- 
nme;  8,  a  progressive  motion  in  apace  toward 
the  direction  of  tbe  constellation  Hercnles,  tbe 
rate  of  which  has  been  estimated  at  150,000,- 
000  m.  per  annom,  bnt  on  evidence  exceeding- 
ly qnesttonsble.  The  toot  ot  solar  motion  to- 
ward Hercnles  is  as  nearly  oert^n  as  possible, 
bnt  the  rate  ot  this  motion  is  not  known.  ' 
Beoent  researchee  suggest  that  It  is  far  greater  . 
than  the  rate  Just  mentioned,  great  diongh 
that  rate  may  appear, — Examined  with  a  tele-  ; 


scops,  tie  sun's  surface,  which  appears  very 
nearly  uniform  to  the  naked  eye,  is  seen  to 
be  brightest  near  the  centre,  and  to  grow  pro- 
gressively darker  toward  the  circumference. 
It  is  also  marked  by  various  irregularities, 
spots,  facuiie,  mottling,  besides  other  appear- 
ances requiring  greater  telescopic  power  for 
their  detection.  The  spots  on  the  snn  were 
independeotiy  discovered  by  Galileo,  Fabri- 
cius,  Boheiner,  and  Harriot.  It  was  soon  per- 
ceived that  they  move  in  such  a  way  as  to 
indicate  that  they  are  real  surface  markinm, 
not  bodies  passing  between  tbe  earth  and  Uie 
snn,  and  that  therefore  the  sntt's  rotation  can 
be  measored  by  obeerving  them.  It  was  found 
that  the  Eim  rotates  in  a  period  of  about  261 
days ;  and  as  the  spots  uo  not  at  all  times 
pass  on  Btmight  lines  across  the  sun's  face, 
bnt  sometimes  on  a  conrse  slightiy  bowed  up- 
ward and  at  others  on  a  comw  slightly  bowed 
downward,  it  was  seen  that  the  son's  aiie  of 
rotation  ia  not  quite  uprieht  as  referred  to  the 
plane  of  the  ecliptic,  bot  slightly  inclined.  Tbe 
following  elements  of  the  son's  rotation  belong 
to  the  astronomy  of  recent  times,  having  been 
deduced  from  results  obtained  by  Carnngton 
sad  8p6rer,  redooed  to  tbe  year  1869 : 
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It  will  be  perceived  tbat  a  mean  rotation  is  In- 
dicated. Garrington's  observations  have  shown 
that  spots  in  different  solar  latitodes  travel 
at  different  rates,  varying  in  fact  from  a  duly 
rotation  through  shout  iaf°  in  1st.  EC  (cearlT 
the  highest  in  which  spots  have  been  observed) 
to  a  daily  rotation  through  nesriy  14|°  at  the 
solar  equator  (where,  however,  spots  are  very 
rarely  seen).  Oarrington.  gives  the  following 
formula  for  the  rotation  in  different  solar  lati- 
tudes :  daily  rotation  =  14°  26'—  (2°  4^)  sin.* 
lat. ;  bnt  this  formola  is  purely  empirical.  The 
curious  point  about  this  variation  in  tbe  rate 
of  turning  is  that,  taking  two  parts  of  the  visi- 
ble solar  surface  in  the  same  longitude,  bnt  one 
in  lat  46°  (say),  the  other  on  the  equator,  the 
latter  will  advance  further  and  further  in  longi- 
tude from  the  former,  gaining  dail;  about  two 
degrees,  so  that  in  the  course  of  abont  180  days 
it  will  have  gained  a  complete  revolution.  That 
is  to  say,  the  sun's  equator  makes  about  two 
revolutions  more  per  annum  than  the  regions  in 
46°  north  and  south  solar  latitude.  The  spots 
on  the  snn  have  usually  a  dark  central  re^on 
oalled  the  umbra,  within  which  is  a  still  darker 
part  called  the  niieleiu,  while  around  this  there 
IS  a  fringe  of  fainter  shade  than  the  umbr^ 
called  the  penvmhra.  Although  the  umbra  and 
nnolens  appear  dark,  however,  it  is  not  to  be 
snpposed  Uiat  they  are  really  dark ;  in  fact, 
Prof,  Langley  of  Pittsburgh  has  sncceeded  in 
examining  the  light  from  the  nucleus  alone. 
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and  he  flnda  QuA  though  the  sndeiu  looks  per< 
fectlf  black  hj  contrast  with  the  ganeral  sor- 
faoe,  it  Bhines  in  realit;^  with  a  light  nnbearabl; 
brilliant  when  viewed  alone,  while  hia  thermal 
measDrementa  show  tbat  the  heat  from  the 
naolens  is  eren  greater  proportionatelf  than 
the  light,  and  not  very  graatlj  below  the  heat 
of  the  surrounding  surface.  The  bonndary 
between  the  ambra  and  the  penambra  is  in 
general  well  defined ;  and  commonlj  the  inner 

Eart  of  the  pennmbrs  nearest  to  the  ambra  is 
lighter  than  the  exterior  portion.  Man^ 
spots  are  of  enormous  size,  so  as  to  be  visible 
with  the  naked  eje.  Sir  W.  Hersohel  saw  one 
in  1T79  which  had  a  diameter  exceeding  50,- 
000  m.,  and  many  far  larger  than  this  have 
since  been  seen.  The  spots  are  not  scattered 
over  the  whole  surface  of  the  bud,  bnt  are  for 
the  most  part  confined  to  two  belts  between 
iaU  6°  and  80°  on  either  side  of  the  solareqna- 
tor.  An  equatorial  zone  Q°  wide  is  almost 
entirely  free  from  spots.  Owing  to  this  pe- 
culiarity of  arrangement,  Sir  J.  Heraohel  sug- 
gested the  enstence  of  motions  in  the  solar 
atmosphere  correBponding  to  our  trade  winds; 
bat  the  circumstances  of  the  solar  orb  and 
atmosphere  differ  so  entirely  from  those  of 
our  earth  and  air,  that  saoh  oomparisons  are 
unsafe.  Dr.  Wilson  of  Glasgow  was  tlie  first 
to  show  that  the  ombra  of  a  spot  is  below  the 
level  of  the  penumbra.  He  observed  that  a 
spot,  visible  in  1769,  changed  in  shape  aa  it 
traversed  the  soiar  disk,  predselj  as  it  would 
If  the  spot  had  been  a  depression  beiow  the 
general  surface  of  the  sun.  The  penumbra 
was  markedly  wider  on  the  nde  nearest  the 
edge  of  the  solar  disk  than  on  the  other  side, 
whereas  the  reverse  should  have  been  the  case 
if  the  spot  had  been  a  snrfaoe  marking.  Sir 
W.  Herschel  in  1777  began  a  series  of  solar 
observations  which  before  long  confirmed  Wil- 
son's views.  He  was  led  to  explain  the  spots 
by  the  theory  tbat  the  sun's  globe  ia  sarroond- 
ed  by  two  layers  of  clouds,  suspended  in  an 
atmosphere  at  difilerent  elevations.    He  snp- 

tiosed  the  upper  cloud  stratum  to  be  seu- 
aminous,  and  to  be  the  sonrce  of  the  solar 
light,  or  tlie  true  photosphere  (to  use  a  conve- 
nient term  invented  by  SohrOter).  The  lower 
layer  he  regarded  as  opaqne,  and  as  owing 
whatever  li^t  it  appears  to  possess  to  the  re- 
flection of  light  received  from  the  npper  layer. 
He  supposed  tbat  when  an  openii^  is  formed 
in  the  outer  layer  we  see  merely  a  penumbral 
spot ;  but  tbat  when  the  inner  layer  also  is 
displaced  we  see  the  trne  surface  of  the  son, 
which  he  supposed  to  be  solid,  and  not  neces- 
sarily so  heated  as  to  be  unfit  for  habitation. 
Modem  researches  show  this  part  at  least  of 
Herschel's  theory  to  be  wholly  untenable,  every- 
thing tending  to  prove  that  the  whole  mass 
of  the  sun  to  its  innermost  core  is  intensely 
heated.  The  recognition  of  a  nncleos  within 
the  umbra  would  seem  to  indicate  that  a  third 
clond  layer  exists  within  the  second  or  inter- 
nal layer  of  Herschel's  theory.    Bnt  the  obser- 


vations of  Prof.  Langley  show  that  most  prob- 
ably all  the  features  of  the  solar  photosphere 
yet  observed  are  phenomena  of  cloud  enve- 
lopes,  since  be  has  been  able  to  recognize  cloud 
forms  at  one  level  floating  over  cload  forms  at  a 
lower  level,  while  even  in  the  (relatively)  dark- 
eat  depths  of  the  nucleus  clouds  are  still  to  be 
perceived,  though  so  deep  down  tbat  their  out- 
be  barely  discerned.    The  atudy  of 


tion  and  physical  condition  of  the  solar  orb, 
bos  thrown  some  light  also  on  the  notore  of 
Bun  Bpots.  Mr.  Hoggins,  foe  instauca  has 
found  that  several  of  the  absorption  bands  be- 
longing to  the  Bolar  spectrom  are  wider  in  the 
spectrum  of  a  spot,  a  cironmstance  indicative 
of  inoreaaed  absorption  so  far  aa  the  vapors 
corresponding  to  such  lines  are  concerned. 
Spots  are  more  nninerooa  in  some  years  than 
in  others,  and  ocoasionally  no  spots  are  visible 
for  many  snooessive  days.  Sohwabe  of  Des- 
sau began  to  etudy  thia  peculiarity  in  1820,  and 
after    many   years   recognized   a   remarkable 

feriodicity  in  the  frequency  of  snn  spots. 
hey  arc  found  grodnalty  to  increase  in  num- 
ber daring  a  certain  period,  and  then  to  de- 
crease until  at  length  there  are  no  spote;  then 
they  incresae  again,  and  so  on.  According  to 
Schwabe'a  earlier  investigations,  the  cycle  lasts 
10^  years ;  bat  Wolf  of  ZOrich  has  found  by 
examining  earlier  observations  that  the  true 
average  period  is  about  1 1  '11  years.  (See  Uao- 
iwnsM,  Ibbrestbul.)  Various  minor  oyolea 
have  been  suspected,  besides  a  long  oycle  of 
about  66  years.  Wolf  in  1859  presented  a 
formula  by  which  the  frequency  of  spots  is 
connected  with  the  motions  of  the  four  bod- 
ies, Venus,  the  earth,  Jupiter,  and  Satam. 
Prof.  Loomis  of  Yale  college  has  unce  advo- 
cated a  theory  (suggested  by  the  present  wri- 
ter in  1866,  in  "  Saturn  and  its  System,"  p. 
188,  note)  that  the  long  cycle  of  66  years  is 
related  to  the  sacoessive  co^janotiona  of  8a- 
tnrn  and  Japiter.  But  the  association  is  as 
yet  very  far  from  being  demonstrated,  to  say 
the  least. — Besides  the  spots,  the  telescope  re- 
veals minute  dork  dots  or  pores  mottling  the 
surface,  which  have  been  lately  fonnd  to  be 
the  intervals  separating  numberless  cloud-liko 
forms,  apparently  minute,  bat  in  reality  from 
200  to  1,000  m.  in  diameter,  the  brilliancy  of 
which  so  greatly  eioeada  that  of  the  interve- 
ning spaces  that  they  must  be  recognized  as 
the  prmcipal  radiators  of  the  solar  light  and 
heat.  These  are  found  to  be  in  constant  fluc- 
tuation, and  Sir  J.  Herschel  compares  their 
appearance  to  the  slow  subsidence  of  some 
flocculent  chemical  precipitates  in  a  transparent 
fluid  when  viewed  perpendicularly  from  above. 
Near  the  great  spots  or  groups  of  spots  there 
are  often  seen  streaks  more  luminous  than  the 
neighboring  surface,  called  /aevla.  They  an 
oftenest  seen  toward  the  borders  of  the  disk. 
Hr.  Dawes  saw,  on  Oct  23,  1869,  in  a  large 
mass  of  facnlie,  one  bright  streak  forming  the 
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Tvrj  edge  of  the  nm,  and  projectiog  irre^- 
larlf  beyond  tbe  oironlar  contour,  reminding 
him  ot  a  ridge  of  low  hills  often  seen  at  the 
enlightened  limb  of  the  moon.    M.  Ohacomac, 

a  most  diligent  French  investigator,  observed 
on  one  ocesaion  a  Budden  tranatormation  of 
the  laminoas  part  of  the  photosphere  into 
dark  parts ;  Inminoas  bridges  were  Been  cross- 
ing the  spots,  and  then  gradoallj'  becoming 
dark.  Aa  these  laminoas  bridges  darkened, 
they  at  the  same  time  plnnged  into  the  deeper 
parts,  and  became  covered  with  other  lami- 
nons  bridges  which  formed  above  tbem. — The 
phenomena  witnessed  during  total  solar  eclipses 
are  next  to  be  considered.  The  red  prominen- 
oea  were  first  seen  during  the  solar  eclipse  of 
July  8,  1842.  In  the  eclipse  of  Julj  39,  1961, 
It  was  shown  that  they  belong  to  the  son,  since 
the  advancing  moon  visibly  concealed  those 
on  one  side  and  disclosed  those  on  the  other 
side.  Daring  the  eclipse  of  Jnne  18,  1860, 
Seoohi  and  De  la  itue  photographed  the  prom- 
inenoea  at  two  stations  in  Spain,  and  thence- 
forth the  solar  naCare  of  these  appendages  was 
admitted  by  all.  As  some  of  tbem  were  seen 
to  extend  fully  8'  from  the  edge  of  the  snii  on 
that  occasion,  it  beoame  manifest  that  they  are 
objects  of  enormooH  dimensions,  since  S'  at 
the  Ban's  distance  corresponds  to  an  extenaion 
of  about  80,000  m,  la  the  Indian  eclipse  of 
August,  1S68,  the  prominences  were  examined 
with  the  Bpectroscope  by  OoL  Tennant,  Capt. 
Eerechel,  and  Messrs.  Janasen  and  Rayet.  Ine 
speotram  was  found  to  consist  of  bright  lines, 
showing  that  the  colored  promineaces  are 
massoa  of  glowing  gas,  the  bri^t  lines  of  hy- 
drogen were  recognized,  and  an  orange-yellow 
line  was  ascribed  (mistakenly,  however)  to  so- 
dium. But  on  the  following  day  Jsnssen  ap- 
plied a  new  method  of  research,  the  principle 
of  which  had  been  indicated  earlier  by  Hnggins 
("  Report  of  Ooundl  of  Aatronomioal  Society," 
"Monthly  Notices,"  February,  1888).  Since 
prismatic  dispersion  rcdaces  the  brightness  ot 
the  solar  spectrum,  but  only  throws  the  hues 
of  a  gaseous  speotram  f arthei'  apart,  it  follows 
that  oy  directing  a  tele-spectroscope  toward 
the  place  of  a  prominence,  the  light  from  the 
ajr  which  nsaally  obliterates  the  prominence 
light  can  be  so  reduced  hy  sufficient  dispersion 
that  the  prominence  lines  may  be  rendered  visi- 
ble. Janssen  fonnd  this  to  be  the  case,  and  by 
noting  the  indications  thus  aSorded  he  was  able 
to  determine  the  presence  and  even  the  shape 
of  prominences  at  Tsrions  parts  of  the  son's 
edge.  Two  months  later,  hut  before  the  news 
of  Janssen'a  snooess  had  reached  England,  Mr. 
Lockyer  obtained  a  similar  result.  Before  long 
Hoggias,  who  had  been  the  first  to  enanciate 
the  priacipie  of  the  method,  showed  how  by 
opening  the  slit  of  the  spectroscope  the  whole 
of  a  prominence  could  be  seen  at  once.  Since 
then  the  prominences  have  been  Bucoessfully 
studied  by  ZoUner,  Respighi,  Becchi,  and  oth- 
ers. Prof.  Yonog  of  Bwtmouth  college  has 
been  partacolarly  saoceasful  in  applyi^  this 
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method  of  research. — Even  before  the  promi- 
nences were  discovered,  it  was  known  that  a 
border  of  red  light  surrounds  the  solar  disk ; 
it  hod  been  seen  on  the  eastern  side  at  the  be- 
ginning of  total  eclipse,  and  on  the  western 
side  at  the  end.  In  1B60  this  envelope  waa 
very  clearly  seen,  and  even  photographed.  It 
has  been  deaigoated  as  the  sierra,  because  of  its 
serrated  appearance :  bnt  recently  the  name 
chromoaphere  (for  coromatosphere)  has  been 
given  to  it.  The  observations  of  prominencea 
and  sierra  as  summarized  by  Secchi  indicate 
the  following  reanlts :  "  The  werra  presents 
four  Bspecta:  1,  smooth,  with  defined  outline: 
9,  smooth,  but  no  defined  outline;  8,  fringed 
with  filaments  J  and  4,  irregularly  fringed  with 
small  flames.  The  prominences  may  he  divi- 
ded into  three  ordera,  heaps,  jeta,  and  plames. 
The  heaped  prominences  need  no  special  de- 
scription, T^ie  jeta  are  those  to  which  alone 
the  following  description  by  Respighi  (erro- 
neously given  aa  generally  applicable  to  all 
prominences)  can  bo  applied:  ' They  originate 
generally  in  rectilinear  jets  either  vertical  or 
oblique,  very  bright  and  very  well  defined. 
They  rise  to  a  great  height,  often  to  a  height 
of  at  least  80,000  m.,  and  occasionally  to  more 
than  twice  that ;  then  bending  back,  fall  sgain 

Xn  the  sun  like  the  jets  of  our  fountains. 
n  they  spread  into  figures  resembling  gi- 
gantic trees  more  or  less  rich  in  branches.' 
Their  luminosity,"  prooeeda  Secchi,  "is  in- 
tense, insomuch  that  thej  con  be  seen  through 
the  light  clouds  into  which  the  sierra  bre^ 
up.  Their  apectmm  indicates  the  presence 
01  many  elements  besides  hydrogen.  When 
they  have  reached  a  certain  height  they  cease 
to  grow,  and  become  transformed  into  ex- 
oeedingly  bright  masaeg,  which  eventually  sep- 
arate into  fleecy  clouds.  The  jet  prominences 
last  but  a  short  time,  rarely  an  hour,  freqaent- 
ly  but  a  few  minutes,  and  they  ore  only  to 
be  seen  in  the  neighborhood  of  the  spots. 
Wherever  there  are  jet  prominences  there 
also  are  facnlte.  The  plume  prominences  are 
diatingaiahed  from  the  jets  in  not  being  char- 
acterized hy  any  signs  of  an  eruptive  orinn. 
They  often  extend  to  an  enormous  height; 
they  last  longer  than  the  jets,  though  snhjeot 
to  rapid  changes  of  flgare;  and  lastly  they  are 
distrihuted  indiSerenuy  over  the  sun's  surface. 
It  would  seem  that  in  jets  a  part  ot  the  photo- 
sphere is  lifted  up,  whereas  in  the  case  ot 
Elumes  only  the  sierra  is  disturbed."  (It  is 
ere  of  importance  to  remark  that  these  erup- 
tive prominences,  particularly  assodated  with 
spots,  are  of  late  becoming  recognised  as  chief- 
ly duo  to  metallic  vapors,  in  distinction  from 
the  "plume"  forms,  which  are  largely  com- 
posed of  hydrogen.)  This  account  would  be  in- 
complete without  a  description  of  the  remark- 
able solar  explosion  actually  witnessed  by  Prof. 
Yonng  on  Sept.  7,  1871.  Fig.  1  represeuta  a 
cloud  prominence  he  had  been  observing  on 
the  east«m  limb  ot  the  sun.  It  was  about  100,- 
000  m.  long  by  64,000  m.  high.    He  was  called 
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erallf  blown  to  shreds  bj  some  inconceivable 
np-rosb  from  beneath."  Fig.  2  repreaeota  the 
sppearEince  when 
tba  Qp  -  rashing 
hydrogen  had  at- 
teiaoi  ita  great- 
est height,  ex- 
ceeding 200,000 
m.  "The  whole 
phenomenon,  "he 
i&jB,  "  aufsest- 
ed  most  fordblj 
the  idea  of  an 
explosion  onder 
the  great  prom- 
inence, aol'"  ~ 
mainly  nijwi 
but  also  in 
directions  oot- 
ward,  and  then 
after  an  interral 
followed  b;  a 
ootreBponding  in- 
rash.  A  gtranse 
cironmstance  remuns  to  be  mentioned  :  "  The 
same  afternoon  a  portion  of  the  uerra  on  the 
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opposite  limb  of  the  son  was  for  several 
honrs  in  a  state  of  onnaaal  brilliance  and  ex- 
citement, and  showed  in  the  spectroscope 
more  than  120  bright  lines  whoae  posilJon  was 
determined  and  catalogued— all  that  I  had 
ever  seen  before  and  some  15  or  20  besides." 
Before  passing  from  the  prominences  it  maf 
be  well  to  indicate  the  laws  of  their  nmnei^ 
ical  distribution,  as  determined  hj  Secchi  and 
others.  This  is  shown  in  flg.  8.  On  the  left 
side  the  resulta  of  Camngton's  observation  of 
1,414  spots  between  1863  and  1861  are  indi- 
cated, and  on  the  right  the  result  of  Secchi's 
observations  of  2,767  protaberances  in  1871, 
the  number  of  spots  or  prominence*  being  of 
course  shown  by  the  length  of  the  radial  lines. 
The  dotted  line  on  the  right-hand  side  repre- 
sents in  the  same  manner  the  distribution  of 
the  larger  prominences,  viz.,  those  exceeding  1' 
or  27,000  m.  in  height — Daring  a  total  eclipse 
there  appears  around  the  black  body  of  th« 
moon  a  halo  or  glory  of  light,  bright,  close  to 
the  place  of  the  concealed  sun,  but  gradnaUj 
fading  away  ontward,  ontU  its  light  is  lost  in 
the  general  tint  of  the  sky.  In  this  glorj 
of  tight,  which  is  called  the  solar  oorona,  ra- 
diations are  also  sometimes  seen,  and  under 
favorable  atmospheric  conditions  complicated 
series  of  streaks  can  be  seen  extending  to  a 
considerable  distance  ontward  from  the  promi- 
nence region,  Varions  theories  were  advanced 
in  former  times  to  explain  the  corona.  Ac- 
cording to  one  theory,  it  is  a  phenomenon 
oaased  by  the  solar  light  falling  on  onr  own 
atmosphere;  another  theory  ascribed  it  to  > 
Innar  atmosphere.  In  the  opinion  of  Lever- 
rier  and  Foncaalt  (among  others),  the  corona 
is  an  example  of  the  interference  of  light 
(see  Light),  the  phenomenon  being  analogone 
to  the  colored  fringes  seen  on  a  screen  in  a 
darkened  room  when  a  solar  beam  is  admitted 
through  a  chink.  To  this  theory 
Airy  raised  the  objection  that  if,  in 
order  to  make  tbe  analogy  perfect 
the  eye  is  placed  in  the  position  of 
the  screen,  no  colored  fringes  ftre 
seen.  It  is  shown  that  the  corona 
is  partly  polarized,  and  hence  part> 
ly  consists  of  reflected  light.  It 
has  been  farther  proved  ^st  the 
plane  of  polarization  passes  through 
the  son  and  the  observer.  This 
was  regarded  by  Airy  as  pointing 
to  the  existence  of  an  atmospheriv 
medinm  capable  of  reflecting  light, 
and  extendmg  from  the  earth  to  the 
moon.  Bat  in  more  recent  times 
astronomers  began  to  perceive  that 
no  other  theory  can  De  admitted 
than  that  which  regards  the  corona 
as  a  tme  solar  appendage.  (Of 
coarse,  it  must  be  admitted  that  a 
portion  of  the  light  aroand  the 
eclipsed  son  comes  from  onr  own 
atmosphere,  which  mnat  necessarily 
be  illomioated  by  the  tme  corona 
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dming  aclipie,  preciBely  as  it  is  illnminated  br 
the  BOD  when  there  is  no  ecUpee ;  bat  it  wilt 
readilT  be  nnderatood  that  this  portion  of  re- 
flected light  is  very  small  in  Bmonnt.)  Dnring 
the  solar  eclipse  of  Angnst,  1669,  Profs.  YoDDg 
and  Hwltness  discovered  that  certainly  one 
bright  line  exiats  in  the  spectmm  of  the  corona, 
and  two  other  lines  were  suspected,  European 
astronomers  expressed  doubt  as  to  the  accuracy 
of  this  observation ;  but  it  was  confirmed  du- 
ring the  Uediterranean  eclipse  of  December, 
18T0,  when  Yonng  thus  Bommed  np  his  own 
and  other  ohserrations :  "  There  is  surrounding 
the  snn,  beyond  any  further  reasonable  doubt, 
a  mass  of  self-lnminons  gaaeons  matter,  whose 
Bpectrum  is  characterized  by  the  green  line 
1,474  Kirchhoff.  The  precise  extent  of  this  it 
is  hardly  possible  to  consider  as  determined, 
but  it  mnst  be  many  times  the  thickness  of  the 
red  hydrogen  portion  of  tlie  sierra,  perhaps  on 
an  average  B'  or  10',  with  occasional  boms  of 
twice  that  height.  It  is  not  at  all  unlikely  that 
it  may  even  turn  out  to  have  no  npper  limit, 
but  to  extend  from  the  sun  indefinitely  into 
apace."  During  the  same  eclipse.  Brothers  of 
Manchester  and  Willard  of  Philadelphia  (the 
latter  acting  under  the  diroctions  of  I^of.  Win- 
lock  of  the  Harrard  observatory)  photographed 
the  corona  snccessfully  from  two  distant  sta- 
tions, Willard  being  near  Jerez  in  Spain,  Broth- 
ers near  Syracuse  in  Sicily.  The  views  thus 
obtained  agreed  so  closely  (save  in  circum- 
stances depending  on  photographic  conditions) 
aa  to  leave  no  doubt  that  the  oorona  is  a  solar 
phenomenon.  Donbts  were  still  expressed, 
and  it  was  not  until  the  solar  eclipse  of  De- 
cember, 1871,  that  these  were  finally  removed. 
On  that  occasion  the  spectroscopic  and  pho- 
tographic results  were  alike  decisive.  Jans- 
sen  with  the  spectroscope  not  only  recognized 
the  bright  lines  before  seen  and  others  less 
bright,  but  also  a  faint  solar  spectrum,  which, 
since  onr  atmosphere  daring  total  eclipse  is 
certainly  not  illnminated  tj  sunlight,  must 
hare  been  reflected  by  matter  in  the  solar 
CoroQB,  such  as  vaporous  clouds,  meteor  flights, 
or  the  like.    Mr.  Davis,  a  photographer  sent 


ing  perfectly  inter  m,  excepting  in  extent 
This  proved  certainly  that  the  features  of  the 
corona  do  not  change  as  they  would  if  the 
phenomenon  depended  on  the  passage  of  light 
rays  athwart  lunar  ineqnalities,  to  fall  npon 
eoattered  matter  at  a  less  distance  than  the 
moon.  Again  Col,  Tennant  obtained  six  pho- 
tographs, similarly  accordant  inter  is,  and  also 
^^reeing  perfectly  with  Mr.  Davis's  at  Doda- 
betta,  a  station  far  removed  from  Davis's,  Bai- 
cnll.  Since,  also,  Dodsbetta  is  near  the  highest 
peak  of  the  Neilgherries,  about  B,000  ft.  above 
the  sea  level,  while  Baicull  is  close  to  the  sea- 
shore, it  will  be  manifest  that  if  the  features 
of  the  corona  depended  on  the  illumination  of 
onr  own  atmosphere,  the  pictures  of  Tennont's 
•eries  woald  have  diSered  altogether  from  those 
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of  Davis's  series.  Thns,  independently  of  the 
spectroscopic  evidence,  the  photographs  proved 
uiat  the  oorona  is  a  solar  appendage,  at  least 
as  for  OS  those  features  shown  in  the  two  series 
extend.  But  they  extend  from  the  sun  in 
places  to  a  distance  exceeding  his  own  diame- 
ter, and  amounting  in  fact  to  more  than  a 
million  miles.  There  is  reason  to  believe  that 
the  true  solar  corona  extends  much  further, 
and  that  in  reality  the  zodiacal  light  (see  Zodi- 
acal Lioht)  forms  the  outer  part  of  tlie  solar 
corona;  so  that  if  the  light  of  the  sun  could 
be  (or  a  time  obJitersted  without  rendering 
his  appendages  invisible,  we  should  see  the 
corona  merging  gradually  into  the  faint  glow 
of  the  zodlflcd'^  light.  Mr,  Arthur  W.  Wright 
of  Yale  college  has  succeeded  in  showing  that 
this  light  is  not  emitted  from  incandescent 
gas,  but  reflected  from  particles  or  small  bod- 
ies, and  hence  derived  from  the  sun. — Another 
important  discovery  made  during  total  solar 
eclipses  relates  to  a  solar  atmosphere  nnder- 
lying  even  the  sierra.  Secchi  bad  observed 
in  1669  that  close  to  the  sun's  limb  the  solar 
spectrum  becomes  continuous ;  this  he  con- 
sidered to  be  due  to  the  existence  of  a  rela- 
tively very  shallow  atmosphere,  consisting  of 
the  vapors  which  caose  the  dsrk  lines  of  the 
solar  spectrum.  For  if  the  brightness  of  the 
lines  of  these  vapors  corresponds  very  closely 
to  the  brightness  of  the  ordinary  solar  spec- 
trum for  the  parts  near  to  the  sun's  edge,  the 
dark  lines  of  the  latter  spectrum  would  be 
cancelled,  and  so  a  continuous  spectrum  would 
be  produced.  For  another  reason,  the  present 
writer  had  adopted  the  theory  that  the  atmos- 
phere producing  the  absorption  lines  of  the 
solar  spectrum  must  be  shallow,  compared  at 
leaat  with  the  dimensions  of  the  sun's  globe; 
for  he  showed  that  a  shallow  and  not  a  deep 
atmosphere  is  to  be  inferred  from  the  darken- 
ing of  the  solar  disk  near  its  edge.  The  opin- 
ion thus  advanced  on  theoretical  grounds  waa 
shown  to  he  correct  by  the  observations  of 
Prof.  Young  dnring  the  total  eclipse  of  De- 
cember, 1870;  for,  "directing  his  analyzing 
spectroscope  to  the  part  of  the  sun'a  limb 
which  was  to  disappear  last,  he  found  that  at 
the  instant  when  totality  commenced  the  solar 
spectrum  was  suddenly  replaced  by  a  spectrum 
consisting  of  a  thousand  soft  bright  lines."  In 
other  words,  the  vapors  which  by  their  absorp- 
tive action  produce  the  dark  lines  of  the  orA- 
nary  solar  spectrum  were  for  the  moment  shi- 
ning with  their  own  light,  and  thus  produced 
a  spectrum  of  bright  lines.  This  spectrum 
continued  visible  for  a  few  seconds  only,  show- 
ing that  the  complex  atmosphere  producing  it 
cannot  be  more  than  two  or  three  hundred 
miles  in  depth.  The  observation  was  success- 
fully renewed  during  the  eclipse  of  December, 
18T1,  and  again  during  the  annular  eclipse  of 
June,  1872. — How  to  account  for  the  supply 
of  the  prodipous  amount  of  heat  constantly 
radiated  from  the  solar  surface  has  offered  a 
boondlras  field  of  hypothesis.    One  conjecture 
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has  be«n  that  the  sun  ia  now  giving  off  the 
heat  imparted  to  it  at  its  creation,  and  that  it 
is  graduallj  cooling  down ;  another  ascribed  it 
to  combustion,  and  a  third  to  cnrrentA  of  elec- 
tridt;.  Kewton  and  Boffon  conjectured  that 
comets  miffht  be  the  aliment  of  the  gnn,  and 
of  Iat«  jearH  a  somewhat  similar  theory  (first 
broached  bj  Mr.  Waterston  in  18fi3j  baa  been 
in  yogue,  viz.,  that  a  stream  of  meteoric  matter 
constantlj  pouring  into  the  aun  from  the  re- 
gions of  space  sopplies  its  heat,  bj  the  oon- 
version  into  it  of  the  arrested  motion.  As  the 
son  may  indeed  derive  a  small  amount  of  heat 
from  this  oanse,  it  deserves  more  attention  than 
previona  conjectares.  Bnt  conjecture  and  hy- 
pothesis may  be  said  to  have  given  place  to 
views  which  claim  a  higher  title,  as  it  is  now 
becoming  general!^  recognized,  in  accordance 
with  modern  physical  theories  of  heat,  that  in 
the  gravitation  of  the  sun's  mass  toward  its 
centre,  and  in  its  consequent  condensation, 
safficient  heat  most  be  evolved  to  supply  the 
present  radiation,  enormous  as  this  undoabtedlj 
IS.  It  appears  to  be  sasoeptible  of  full  demon- 
stration tnat  a  contraction  of  the  sun's  volume 
of  a  given  definite  amonnt,  which  is  yet  so 
alight  as  to  be  invisible  to  the  most  powerful 
teleacope,  is  competent  to  furnish  a  heat  sup- 
ply eqnal  to  all  that  can  have  been  emitted  du- 
ring historical  periods.  According  to  this  the- 
ory then  (whicn  is  dae  largely  to  the  develop- 
ment by  Helmholti  of  Mayor's  great  generwi- 
zation),  the  sun's  mass  remains  unaltered,  and 
its  temperature  nearly  oonstanl,  while  its  size 
is  slowly  diminiahing  as  it  contracts ;  so  slowly, 
however,  that  the  anpply  may  be  reckoned  on 
through  periods  almoat  infinite  as  measured 
by  the  known  past  of  onr  race,  and  whtoh  are 
in  any  case  to  be  counted  by  millions  of  years. 
It  wonld  apnear  from  early  measurements  of 
8ecchi  that  tne  different  portions  of  the  solar 
disk  do  not  radiate  heat  in  uniform  degrees, 
and  his  tables  show  that  the  equatorial  regions 
are  slightly  hotter  than  the  polar.  It  has  been 
explained  that  the  rapid  decrease  of  brightnees 
toward  the  edge  of  the  sun  obliges  ns  to  admit 
the  existence  of  a  shallow  atmosphere  around 
it.  Prof.  Langley  has  recently  published  tables 
from  more  extended  measurements,  showing 
the  rate  of  absorption  both  of  heat  and  Ught, 
the  latter  being  greater  than  the  former.  Aa 
he  does  not  now  find  the  difference  between 
the  equatorial  and  polar  heat  observed  by  See- 
ohi  in  18C2,  the  latter  concludes  from  a  oom- 

Eiarison  of  his  own  observationa  with  Lang- 
ey's,  that  great  changes  ooonr  in  the  distribn- 
tion  of  the  beat  on  the  son's  enrfsce.  Prol 
Langley  has  fnrtfaer  shown  that  this  atmos- 

Shere  absorbs  one  half  of  the  sun's  total  ra- 
iation,  and  he  considers  that  its  function  in 
the  solar  emission  is  of  great  importance  to 
ns.  A  slight  alteration  in  the  ttiiokness  of 
this  obscuring  envelope  would  induce  changes 
on  the  earth  greater  than  those  known  to 
have  ooonrred  in  ita  climate  in  past  geologic 
epochs,  which  may  themselves  not  impoaubly 
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have  been  dae  to  this  hitherto  nnrooognized 
oanae.  ii.  Fizesn  has  found  that  the  chemical 
rays  are  similarly  reduced  in  amount  toward 
the  edge  of  the  solar  disk,  a  fact  which  is  also 
abundimtly  shown  by  the  darkening  near  the 
edge  of  photographic  sun  pictures,  like  those 
by  Rutherford  and  De  la  Bue.— To  sum  np 
briefly  the  received  hypotheses  of  the  physical 
oonstitntion  of  the  aun;  Of  its  internal  stmo- 
tnre  we  know  nothing,  but  we  can  infer  from 
the  low  density  of  the  soiar  globe  as  a  whole 
that  no  considerable  portion  is  solid  or  liquid. 
The  re^ona  we  examine  appear  to  conaiet  of 
olond  layers  at  aeveral  levels  floating  in  a  com- 
plex aCmoephere,  in  which  prubablj  moat  of 
the  elements  are  known  to  us,  and  certainly 
many  of  them  exist  in  the  form  of  vapor.  Out- 
side this  complex  atmosphere  extend  envelopes 
of  simpler  constitution,  though  into  them  oo- 
casionally  arise  the  vapors  which  ordinarily  lie 
lower  down.  The  sierra,  for  instance,  conaista 
in  the  vaala  of  glowing  hydrogen  gas,  and 
that  gas,  whatever  it  may  be,  which  produces 
the  line  near  the  orange-yellow  sodium  lines. 
The  prominence  region  may  be  regarded  as 
simply  the  extension  of  the  sierra.  The  inner 
corona  is  stdll  simpler  than  the  sierra  so  far  as 
its  gaseous  constitution  is  concerned ;  bnt  here 
meteoric  and  comatic  matter  appears,  extend- 
ing to  the  outer  corona  and  to  great  distances 
beyond  even  the  visible  limits  of  the  zodiacaL 
Retnrning  to  the  pbot«aphere,  we  find  it  anb- 
ject  to  continnal  nnctnations,  both  from  local 
causes  of  agitation  and  from  the  subjacent 
vapor  acting  by  its  elaatioity  to  burst  tbroagh 
it ;  the  f acufs,  which  are  found  to  be  above  t^e 
general  level  of  the  photosphere,  are  taken  to 
be  heapings  np  of  the  luminous  matter  like  the 
created  surges  of  the  sea.  All  the  atrata  are 
subject  to  great  movements,  which  sometdmes 
have  the  character  of  uniform  progresdon 
analogous  to  our  trade  winds,  and  sometimes 
are  violent  and  reeenible  in  their  effects  our 
tornadoes  and  whirlwinds.  Eruptive  action 
appears  to  operate  from  time  to  time  with 
exceeding  violence,  hot  whether  the  enormons 
velooitiea  of  ontrush  are  duo  to  true  explosive 
action  (which  would  compel  ns  to  believe  that 
the  sun  is  enclosed  by  a  liqnid  shell,  so  aa  tu 
resemble  a  gigantic  babble),  or  to  the  uprising 
of  lighter  vapors  from  enormous  depths,  as 
heated  currents  rise  in  our  own  atmosphere, 
is  not  aa  yet  known.    (See  supplement.^ 

sen  IIRD,  the  name  commonly  given  to  the 
promwopida,  a  family  of  tennirostral  birds, 
with  a  long,  slender,  and  nsnally  curved  bill, 
the  nostrils  placed  at  the  base  and  covered  with 
a  scale,  wings  of  moderate  siie,  and  short 
tarsi  covered  with  broad  scales.  They  inhabit 
the  tropical  regions  of  both  hemispheres ;  the 
subfamily  promeropiiio^  including  by  far  the 
most  species,  is  confined  to  the  old  world,  and 
the  car^ina  to  the  new.  The  true  sun  birds 
belong  to  the  former,  and  have  a  long,  slender, 
curled,  and  sharp  bill,  sometimes  finely  serrated 
on  the  margins ;  the  tall  is  long,  the  central 
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feathers  often  exoeedin^  tbe  reit.  Tbej  are 
found  in  the  lalandB  of  the  Pocifio  &nd  Indian 
Qceans,  and  on  the  continents  of  Africa  and 
Asia;  thej  are  the  hDmming  birds  of  the  old 


world,  having  nmilar  habits  and  the  same  bril- 
liant colors,  bat  ar«  larger.  Tbegenns  neela- 
rinia  (Illig.)  contains  more  than  100  speoies, 
mostlj  African.  The  nest,  of  an  elegant  form, 
is  naaall;  suspended  from  the  end  of  a  twig, 
with  an  opening  at  the  side ;  the  eggs  are  two 
to  four.  The  carina  or  guitgnits  have  a 
shorter,  broader,  and  nearlj  straight  bill,  and 
long  pointed  wings;  thej  are  foncd  in  b'opi- 
cal  Booth  America  and  the  W^t  Indies;  the 
plumage  is  ver7  beautiful.  The  nest  ia  protect- 
ed b;  a  long  fnnnel  or  hj  two  compartments 
against  insects,  birds,  serpents,  and  li2;ards. 

SVmiBT,  a  boroD^  and  the  capital  of 
Northnmberland  co.,  Pennsylvania,  on  the  S. 
hank  of  the  Snsqnebanna  river,  42  m.  N.  of 
Harrisbnrg, and  114  m.  N.  W.  of  Philadelphia; 
pop.  in  16T0,  8,181.  It  has  a  dailf  and  three 
weekly  newspapers,  and  several  mannfactories 
and  machine  shops.  It  is  connected  by  rail 
with  Philadelphia  uid  the  Shamobin  mining 
re^on,  and  abont  200,000  tons  of  ooal  are 
ah  ipped  annually. 

SmnDST,  a  S.  central  oonnty  of  New  Bmna- 
wick,  Oanada,  intersected  by  the  St.  John 
river;  area,  1,303  sq.  mj  pop.  In  1871,  6,824, 
of  whom  2,689  were  of  English,  2,6GS  of  Irish, 
and  6CS  of  Scotch  origin  or  descent.  The 
sarfaoe  is  nearly  level;  the  soil  is  fertile  and 
heavily  wooded.  The  Enropean  and  North 
American  r^way  and  Frederioton  branob 
traverse  the  county.    Capital,  Oromocto. 

SinDA  ISLA1ID8,  a  former  designation  of 
those  islands  of  Uie  Indian  archipelago  which 
snrronnd  the  Java  sea.  They  were  divided 
into  the  greater  and  the  lesser  Snnda  islands, 
the  former  including  Sumatra,  Borneo,  Ce- 
lebes, and  Java,  and  the  latter  the  chain  of 
islands  which  extends  from  the  E.  extremity 
of  Java  to  Papua,  exclusive  of  the  Moliiceaa. 

StfHDl  fflUrr,  an  arm  of  the  sea  between 
the  islands  of  Bnmatra  and  Jara,  which  leads 
from  the  Indian  ocean  to  the  Java  sea.  The 
length  of  the  channel  npon  the  Bnmatra  side, 


from  Flat  point,  in  lat.  6°  69'  8.,  to  Hog  point, 
is  abont  8G  m. ;  and  ddod  the  opposite  coast, 
from  Java  head,  lat.  7  5'  S.,  to  Bantam  point, 
about  100  m.  The  breadth  of  the  strait  where 
it  joins  the  Indian  ocean  is  about  70  m.,  and  at 
the  end  next  the  Java  sea  about  20  m. 

SENDIY  (Sax.  SunTian  dag),  the  first  day  of 
the  week,  identical  with  the  Roman  diet  b'olit 
(day  of  the  sun).  The  keeping  of  this  as  a 
sacred  day,  iu  memory  of  Christ's  resurrection 
and  of  the  descent  of  the  Holy  Ghost,  dates 
from  the  beginning  of  Christianity.  It  is 
probable  that  the  first  Jewish  Christians  kept 
this  day  holy,  while  conforming  also  to  their 
lepl  sabbath.  It  was  called  the  Lord's  day  in 
all  the  churches;  but  it  was  also  popularly 
designated  as  Bunday  as  soon  as  the  gentile 
element  began  to  prevail.  According  to  De' 
Roaai,  the  Qrst  monumental  inscription  calling 
it  the  Lord's  day  is  of  the  year  408.  Its  first 
ofBcial  recognition  is  in  an  edict  of  Constan- 
tine  in  821,  ordering  that  all  work  shonld  cease 
in  the  cities  "on  the  venerable  Sunday,"  but 
permitting  necessary  husbandry  to  be  attended 
to.  The  Theodosian  code  prescribed  that  "on 
the  Sunday,  rightfully  designated  by  our  an- 
cestors as  the  Lord's  day,  all  lawsuits  and  pub- 
lic business  shall  cease."    (See  Lobd's  Dai.) 

BVNOll  8CB00U.  The  earliest  recorded 
Sunday  schools  were  the  schools  of  catechu- 
mens, organized,  according  to  TertuUian,  in 
A.  D.  180,  though  leas  formal  iustraction  of 
Christian  children  and  novitiates  prevailed 
earlier.  The  schools  of  the  catechumens  flour- 
ished till  the  ech  century.  In  1537  Luther 
established  Sunday  schools  in  Wittenberg  for 
the  instruction  of  children  who  could  not  at- 
tend the  day  schools.  In  1660  Knox  inaugu- 
rated them  in  Scotland.  In  1G80  Archbish- 
op Borromeo  of  Milan  established  a  system  of 
Sunday  achoola  thronghout  hia  diocese,  and 
about  the  same  time  there  were  similar  schoola 
in  France  and  the  Netherlands.  In  the  17th 
century  the  clergy  statedly  cstechiaed  the  chil- 
dren in  some  parishes  of  England;  and  Joseph 
AUeine,  author  of  the  "Alarm,"  opened  a  Sun- 
day school  in  I6S8.  There  was  a  Sunday 
school  in  Roibury,  Uass.,  in  1674,  and  one  in 
Plymouth,  Mass..  in  1080.  About  1740  Lnd- 
wig  HAcker  estaolished  a  school  in  Epbratah, 
Lancaster  co.,  Pa.,  which  continned  until  the 
building  was  token  for  a  hospital  during  the 
revolntion.  Modem  Sunday  schools,  however, 
were  originated  by  Robert  Rukes,  who  in 
1781  gathered  poor  children  from  the  atreets 
in  Gloucester,  England,  and  employed  female 
teachers  at  a  shilling  a  day  for  their  instruo- 
tion.  The  children  were  taught  from  10  A.  H. 
to  12 ;  then,  after  an  hoar's  recess,  read  a  les- 
son and  went  to  church.  After  clmrcli  they 
repeated  the  catechism  till  after  6,  and  were 
then  charged  to  go  home  at  once  and  quietly. 
Raihes  published  an  account  of  his  work  in 
the  "  Gloucester  Journal "  in  1783,  which  was 
republished  in  the  "  Gentleman'a  Magazine," 
and  schoola  upon  his  plan  were  soon  estab- 
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lished  in  the  principal  towni  of  England. 
Bootl&nd  had  rimilur  tchoole  as  etrly  bs  1TS2, 
and  they  were  established  in  Ireland  in  1T86. 
The  London  Sunday  school  society  was  organ- 
ized in  1T6S,  and  in  16  years  it  spent  £4,000. 
In  178S  it  was  thought  that  there  were  250,- 
000  children  in  Sani£tj  schools  in  Great  Brit- 
ain, Bishop  Aabary  established  one  in  Han- 
over CO.,  Va.,  in  1786,  and  Bishop  White  one 
in  Philadelphia  in  I7&1.  In  1760  the  Metho- 
dist Episcopal  conference  at  Charleston,  S.  C, 
rsBoIved  to  establish  schools  for  whites  and 
blacks.  Katy  Fei^nson,  a  poor  negro  woman, 
is  said  to  haTe  established  one  in  New  York  in 
I7S3.  Bamael  Slater  opened  a  Sunday  school 
for  his  operatives  in  Pawtuoket,  E.  L,  In  17B7 ; 
and  Hrs.  Isabella  Graham  and  her  daoghter, 
Urs.  Divie  Betbune,  who  had  seen  the  EcKlieh 
•ohooU,  opened  one  in  a  private  honse  in  New 
York  in  IBOl.  The  important  change  from 
pud  to  Tolontcer  teachers  is  said  to  have  been 
Adopted  by  the  Methodists  at  Bolton,  England, 
about  1786.  The  "  Gratis  Snnday  School  So- 
ciety "  was  established  in  Scotland  in  1797, 
and  volontflry  teaching  was  general  in  Ei^gland 
in  1800.  In  1808  the  London  Sunday  school 
nnioa  was  formed,  to  foster  voluntary  teaching. 
Soon  the  churches  began  to  aasume  oharga  of 
Sunday  schools,  in  the  TTnited  States  about 
1809;  and  the  instmction  then  became  more 
exclusively  religious.  Schools  were  opened  in 
the  Protestant  chnrohes  of  all  denominations 
in  Great  Britain  and  the  United  States,  later 
among  the  Roman  Catholics,  and  more  recently 
among  the  Quakers.  Since  1848  special  atten- 
tion has  been  given  to  mission  schools  for  the 
vagrant  children  of  large  cities.  In  187S  there 
were  140  Protestant  mission  schools  in  New 
York.  As  now  organized,  a  Sunday  school 
hae  a  superintendent  with  various  assistants 
and  a  nnml>er  of  teachers,  each  of  whom  has  a 
class  of  scholars.  The  classes  are  of  different 
grades,  but  generally  study  the  same  Scripture 
lesson,  their  study  bcin^  separate,  bnt  aU  the 
classes  uniting  in  worship.  The  session  gen- 
erally continues  an  hour  or  an  hour  and  a  half. 
Schools  upon  this  plan  have  been  introduced 
by  English  and  American  missionaries  in  all 
lands;  hut  the  system  has  been  adopted  in  tlie 
national  churches  of  continental  Europe  only 
within  the  last  20  years.  The  following  table 
gives  the  fullest  statistics  accessible  for  1674 : 
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Among  the  most  important  sodetiea  formed 
tor  the  promotion  of  Sondsy  schools  are  th« 
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These  societies  also  publish  hymn  books,  booki 
and  papers  eiplaining  the  Bible  lessons,  and 
books  for  the  lending  libraries,  with  which 
most  schools  are  furnished.     Sunday  school 

Eublications  are  now  issued  by  regular  bnsinesa 
ouses,  as  well  as  by  church  boards  and  tract 
societies.  (See  Tbactt  xsn  Pdeuoation  Sooi- 
BtiBe,}  Conventions  of  Sunday  school  teach- 
ers have  been  held  in  the  United  States  sinoo 
18S3.  A  world's  convention  met  in  London  in 
1BS2.  A  German  national  convention  was 
held  in  Hamburg  in  1874.  In  1875  there  were 
in  the  United  States  SI  state  conveotions,  and 
a  national  and  international  convention.  Since 
1866  a  uniform  series  of  Bible  lessons  has  been 
widelv  used  in  the  United  States,  and  sinoe 
1673  has  been  adopted  in  Europe  and  in  tho 
missionary  schools  of  Asia  and  Africa.  Com- 
ments on  these  uniform  lessons  have  been  prft- 
pared  by  distinguished  clergymen,  translated 
into  many  languages,  and  issued  in  pamphlets 
and  papers  for  teachers,  and  in  "  lesson  leaves  " 
for  scholars,  in  many  millions  of  copies, 

SCHDEKBDHIIS,  a  marshy  tract  of  British  In- 
dia, in  Bengal,  stretching  across  the  lower  port 
of  the  delta  of  the  Ganges,  between  the  bay  of 
Bengal  and  the  inhabited  parts  of  the  delta, 
from  the  river  Hooglv  to  the  island  of  Itabn»> 
bad,  1H8  m,,  with  a  breadth  of  abont  75  m. ; 
area,  over  7,000  sq.  m. ;  pop.  very  small.  Th» 
sou  is  allurial,  and  the  whole  district  is  cut  an 
into  innumerable  wooded  islands  by  rivers  and 
creeks,  many  of  them  navigable  for  vessels  of 
considerahle  size.  The  woods  swarm  with 
tigers,  the  waters  with  crocodiles,  and  other 
tropioal  animals  abound.  Salt  is  manufactured 
from  the  sea  water  to  a  sufficient  extent  to 
supply  the  demand  of  the  lower  provinces  of 
BecgaL  The  Sunderbunds  are  included  within 
the  district  of  the  24  Pergnnnahs. 

SCJjDOlAirD,  a  town  and  parliamentary  bor- 
ough of  Durham,  England,  at  the  mouth  of 
the  river  Wear  in  the  North  sea,  12  m.  N.  E. 
of  the  city  of  Durham  and  2*0  m.  N.  by  W. 
of  London ;  pop.  of  the  town  in  1871,  96,S8S. 
The  Wear  passes  through  the  borough,  and  is 
crossed  by  an  iron  bridge,  high  enough  for 
large  Bwling  vessels  to  pass,  which  connects 
Monk  Wearmouth  with  tlie  S.  side  of  the  river. 
The  harbor  is  formed  by  the  mouth  of  the 
river,  and  is  protected  by  piers.  The  docks  on 
the  S.  side  of  the  river  have  an  independent 
entrance  to  the  sea.  Ship  building  amounts 
in  seasons  of  ordinary  protiperity  to  more  than 
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fO^QM  tons.  The  entrances  in  1 878  were  6,081 
Bnuah  Tessela,  tonnage  1,705,885,  and  1,267 
f6reiga  Teiaets,  tonnage  266,611;  clearaoceB, 
,^,140  British  vessels,  tonnage  1,826,084,  and 
1,289  foreign  vessels,  tonnage  296,602.  The 
Tslne  of  exports  was  £1,616,180.  The  chief 
manDfactnres  consist  of  earthenware  and  glass, 
and  all  kinds  of  articles  required  for  fitting  oat 
TBssele.  Window  glass  and  glass  bottles  ate 
Tei7  largely  msaufaotnred. 

BDKDiXLAHD.  I.  lekMt  BpfMcr,  second  earl 
of,  an  English  stateBntan,  bom  in  Paris  about 
1641,  died  at  Aitborp,  Sept  28,  1702.  After 
serving  sa  ambassador  to  Spain  and  France,  he 
became  in  1679  secretarj  of  state.  In  1681  he 
went  oat  of  office,  bat  was  recalled  in  1682, 
and  exercised  a  controlling  infiuence  daring 
the  remainder  of  the  reign  of  Charles  II.  Un- 
der James  II.  he  remaned  secretarj,  and  was 
also  made  president  of  the  council.  In  1667 
be  became  a  Boman  Catholic;  but  he  carried 
on  a  secret  intrigue  with  the  prince  of  Or- 
ange, and  in  October,  1668,  was  dismissed  h; 
James.  On  the  arrival  of  the  prince  of  Or- 
ange, Sunderland  went  to  Kotterdam,  where 
be  was  thrown  into  prison,  bnt  was  released 
by  order  of  William.  He  then  went  to  Am- 
sterdam, turned  Protestant  again,  and  after 
residing  abont  two  years  at  Utrecht  retnmed 
to  England,  altbongh  excepted  in  the  act  of 
indemnity.  On  April  19,  1697,  William  ap- 
pointed bin)  lord  cWnberlain  and  one  of  the 
lords  justices;  bnt  on  Dec.  26  he  rengned. 
n,  Oarits  ^ncer,  third  earl  of,  an  English 
minister,  son  of  the  preceding,  bom  in  16T4, 
died  April  19,  1723.  Professing  republican 
principles,  he  entered  the  honse  of  oommous 
in  1696  as  mem)>er  for  Tiverton,  and  continned 
in  the  next  three  parliameDts.  In  170S  he 
WHS  sent  to  Vienna  as  envoy  extraordinary  and 
plenipotentiary,  and  in  170T  became  secretary 
of  state,  bat  was  dismissed  in  1710.  He  was 
generally  regarded  as  the  head  of  the  whig 
party,  and  on  the  accession  of  Qeorge  I.  he 
was  made  lord  lieutenant  of  Ireland,  in  1716 
lord  privy  seal,  and  in  April,  1717,  secretary 
of  state.  The  hoase  of  commons  implicated 
him  in  the  criminal  transactions  of  the  Sooth 
sea  scheme;  bnt  he  was  acqnitted  b;  a  vote 
of  233  to  172,  thoQgh  with  loss  of  his  office. 
He  spent  his  remaining  days  in  intrigaes  to 
effect  the  downfsll  of  Wslpole.  By  his  mar- 
riage with  the  second  dangliter  of  the  great 
duke  he  became  progenitor  of  the  present 
honse  of  Msrlborongb,  their  son  snooeeding 
as  second  dake. 

SOTDEW,  the  common  nsme  of  plants  of  the 
genns  d/ro^era  (Or.  Sp(mip6t,  dewy),  which  jipves 
its  name  to  the  drottracem,  a  small  order  of 
remarkable  plants,  one  of  which,  the  Vcnas's 
fiy-trap,  is  described  under  Bion.sa.  There 
are  about  100  species  of  ifrowro,  distribated 
all  over  the  world,  except  in  some  of  the  Pa- 
cific islands;  they  are  perennials,  and  either 
stemlesB,  with  a  rosette  of  leaves  rising  from 
the  rhizome,  or  have  stems  with  alternate  , 
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leaves ;  wiA  a  few  rare  exceptions,  the  leaves 
bear  nnmerous  bristles  or  hairs,  each  ot  which 
emdes  a  drop  of  clear  glutinous  fluid ;  this 
exudation  of  tbe  hairs,  which  glistens  like  dew 
drops,  is  recognized  in  the  common  and  bo- 
tanical names.  Six  species  are  found  within 
the  limits  of  the  United  States;  they  are  all 
stemlesB,  witb  the  leaves  circinate  in  the  bud 
(t.  «,,  roiled  up  from  the  apei  downward),  all 
in  a  tuft  at  the  base,  from  the  centre  of  which 
rises  a  naked  scape  bearing  the  flowers  at  tbe 
top  in  a  one-sided  raceme,  the  undeveloped 
apes  of  which  droops,  leaving  tbe  open  flower 
apparency  the  highest.  The  white  or  rose- 
colored  fiowers,  which  open  only  in  sunshine, 
have  in  our  species  their  parts  mostly  in  fives, 
the  calyx  and  corolla  withering  and  remain- 
ing in  fruit;  the  globular  ovary  has  three  or 
styles,  so  deeply  cleft  as  to  appear  like  six 


or  ten,  and  ripening  into  a 
valved  capsule  oontaming  di 
a  pitted  surface.  All 
are  fonnd  ia  bogs  or 
wet  sands,  some  very 
rare  and  others  wide- 
ly distribated.  Tbe 
most  common  is  the 
loiind-leaved  sun- 
dew {D.  ■retvTidifo' 
lid),  which  extends 
from  Canada  to  Flor- 
ida ;  its  leaves,  1  to  2 
in.  long,  and  spread- 
ing upon  the  ground, 
have  an  orbicular 
blade  narrowing  ab- 
ruptly into  a  peti- 
ole ;  the  scapes,  fl  in. 
or  more  high,  bear 
white  flowers  with 
their  parts  sometimes 
in  sixes.  Tbe  long- 
leaved  (S.  Jongifglid), 
less  frequent,  but 
with  a  similar  range,  often  grows  in  tbe  water, 
when  its  caudex  is  several  inches  long:  the 
leaves,  more  or  less  erect,  hare  an  oblong  blade 
which  tapers  gradually  into  tbe  petiole,  and 
are  from  1^  to  4  in.  long;  scape  and  flowers 
similar  to  the  preceding.  Both  of  tbeae  spe- 
cies are  also  natives  of  Europe,  the  first  named 
extending  from  northern  Spain  to  the  arctic 
regions  and  throughout  RusbIou  Asia.  The 
short-leaved  (Z>.  brm\folia)  has  wedge-shaped 
leaves  only  ^  in.  long,  and  white  fiowera  on  a 
scape  8  in.  or  more  high ;  this  and  D.  eapil- 
larit,  formerly  regarded  as  a  long-leaved  va- 
riety of  it,  are  found  only  from  Florida  to 
North  Carolina.  The  slender  sundew  {D.  line- 
aril)  is  our  most  local  species,  being  found 
along  Lake  Superior  and  in  a  few  other 
localities  fnrtber  wMt ;  its  narrowly  linear 
leaves  are  4  to  6  in.  long,  the  blade  barely  ^ 
in,  wide;  the  scape,  at  first  shorter  than  the 
leaves,  but  at  length  longer,  has  white  fiowers. 
The  thread-leaved  sundew  (fi.fil\foUa)  occors 
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ia  wet  (and  along  the  ooact,  from  Pljnnoatb, 
Uasa.,  to  Florida;  it  haa  a  bnlb-lika  baaa  or 
oorm,  from  vhidi  rise  the  singnlar  thread- 
like Imtos,  from  6  to  12,  and  sometimes  18  in. 
Ions,  in  which  there  ia  no  diatinotion  between 
blade  and  petiole,  having  the  npper  Bnrfaoa 


iwad  iBtoiIlr,    (M<ciil- 


fled  finu  UmM.) 


somewhat  convex ;  the  aoepea,  which  are  a  lit- 
tle ionger  than  the  leaves,  bear  handsome  roae- 
parple  flowers  more  than  half  an  inch  aorosa. 
— It  waa  long  known  in  a  general  wa;  that 
nomerooB  small  insects  were  caught  by  coming 
in  oontaot  with  these  viscid  ((lands,  and  about 
1860  it  was  disoovered  that  this  was  not  ac- 
cidental, hut  that  the  'leaves  were  espedaU; 
adapted  to  the  work,  and  that  thongh  their 
motions  are  mnch  slower  than  those  of  the  re- 
lated diojuaa,  the;  are  none  the  less  effective, 
and  the  droseras  now  rank  among  the  plants 
which  catch  and  digest  insects  for  their  own 
nourishment.  Darwin,  in  his  recent  work  on 
" Insectivorons  Plants"  (1870),  gives  in  great 
detail  the  investigations  of  himscdf  and  others 
upon  droseras  and  a  few  other  genera,  but 
two  thirds  of  the  work  is  devoted  to  drottra 
rotuttd}folia  alone.  The  upper  surface  of  the 
leaf  is  thickly  studded  with  the  glandidar 
h^rs  already  mentioned,  to  which  Darwin 
nves  the  name  of  tentacles;  the  average  nnm- 
Mr  of  these  on  81  leaves  was  found  to  be 
193 ;  those  on  the  central  part  of  the  leaf  are 
short  and  erect,  with  green  pedicels;  toward 


Bmmd-lMnd  Bnndsw,  hwi  flwn  ibim,    1,  TenUdst 
putlj  bkfleotid.    i.  TenUoIo  enltnlj  luflHled. 

the  margin  they  are  larger,  inclined  outward, 
and  have  pniple  pedicels;  those  npon  the 
extreme  margm  project  on  the  same  plane 
with  the  leaf,  and  are  commonly  reflesed, 
while  a  few  which  spring  from  the  top  of  the 
petiole  are  the  largeat  of  all,  aome  tteing  }-  in. 
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long;  each  tentacle  consists  of  a  straight,  1)^- 
like  pedicel  or  stalk,  conusting  of  several  ri^a 
of  elongated  cells  filled  with  a  purple  flnitfi 
the  ^and  at  the  apex  is  mostly  oval  and  oomV^^ 
pies,  and  secretes  a  colorless  and  extremely 
viicid  matter,  which  may  be  drawn  out  into 
long  threads.  If  a  small  object,  organic  or 
inorganic,  be  placed  on  the  centre  of  the  leaf, 
the  tentacles  nearest  it  begin  to  bend  toward 
it;  this  impulse  is  transmitted  to  those  far- 
ther off,  until  all,  including  the  marginal  onea, 
are  closely  inflected  over  tte  object,  a  process 
requiring  from  one  to  four  or  five  honrs.  In 
case  an  insect  alights  npon  or  touohee  one  of 
tbeae  glands,  it  is  held  by  the  secretion,  and 
in  its  struggles  comes  in  contact  with  other 
glands,  whi^  hold  it  until  the  tentacles  oaa 
fold  over  it  one  by  one  and  completely  im- 
prison it.  The  insects  thus  caught  ore  actnally 
digestedj  and  the  nutritive  material  absorbed 
to  contnbote  to  the  growth  of  the  plant ;  it  ia 
fonnd  that  the  secretion  from  these  glands  or 
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tentacles  has  a  digestive  power  closely  resem- 
bling that  of  the  gastric  jnioe  of  animals,  act- 
ing even  npon  oartilage  and  the  fibrons  snb- 
stuice  of  bone.  Experiments  with  several 
other  species  of  droiera  show  that,  though  the 
leaves  vary  greatly  in  shape  and  appearance 
from  those  of  D.  rolundi/olia,  tbey  difFer  bnt 
little  in  their  functions.  Some  of  the  curious 
reanltt  obtained  by  Mrs.  Treat  with  oor  thread- 
leaved  snndew  are  given  in  the  article  Inbbo- 
TTVOBOus  Plants. 

nn  FffiH.  the  common  name  of  the  fish- 
es of  the  diodon  family  and  genus  orthagO' 
riievt  (Schn.).  The  skeleton  is  soft  and  only 
partially  ossified ;  the  body  short  and  ronnd, 
compressed  laterally ;  the  skin  rough,  covered 
with  mucus,  bnt  without  spines;  jaws  undi- 
vided in  the  middle,  forming  a  cutting  edge; 
month  small,  the  t«eth  adapted  for  brnisUig 
sea  weeds  and  soft-bodied  animals ;  the  body 
is  tmnoated  poateriorly,  looking  aa  12  it  had 
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it  off  at  the  dorsal  and  anal  flua  and 

tl^n  fnmidfaed  with  a  ihort  broad  oaada] ; 

ventrala,  no  air  bladder,  and  no 

"abdominal  aao  capable  of  diatention;  the  dor- 


sal and  anal  fina  are  more  or  less  nnited  to 
the  candal;  the  stomach  ia  small,  and  immedi- 
atelj  receives  the  biliary  oanaL  The  common 
ma  flah  (  0.  mola,  Schn.}  ia  almost  oircolar,  and 
the  dorsal  and  anal  project  posteriorly,  with 
the  candal  between ;  on  each  side,  near  the 
centre,  ia  a  amall  pectoral,  and  In  front  of  it 
the  gill  opening;  the  ^Us  are  arranged  in 
comb-iike  fringes;  it  is  also  called  moon  fish 
and  head  fish.  It  grows  4  or  5  ft.  in  length 
and  8  or  4  ft  in  depth,  with  a  weight  of  sev- 
eral hundred  ponnds  \  the  fiesh  is  tough  and 
remarkably  elastic,  owing  to  the  great  amount 
of  yellow  elastic  fibre,  intricately  interlaced, 
almost  to  the  eiclntioa  of  white  fibre  and  true 
muscle ;  the  llrer  is  very  fat,  and  its  oil  is 
nsed  for  lubricating  purposes  on  board  ship, 
and  for  spruns  and  bmises  among  flafaermen. 
It  ia  grayish  above  and  whitish  below,  with  a 
silvery  lustre  when  olive,  and  phosphoresoent 
at  night.  According  to  Mr.  Pntnam,  in  his 
paper  read  before  the  American  association 
for  the  advancement  of  science  in  1670,  the 
young  differ  little  from  the  adults  in  shape,  and 
do  not  resemble  molaeanthut,  as  Lotken  and 
Bteenstmp  have  said.  It  is  slui^sh  in  its  mo- 
tions, and  is  often  seen  asleep  at  the  snrface  of 
the  water.  In  some  seasons  it  is  common  in 
summer  in  MassachuBetta  and  New  York  bays, 
and  feeds  partly  if  not  principally  on  medusa:. 
There  is  probably  no  fl»b  more  infested  by 
parasites,  mtemally  and  externally. — The  name 
sun  fish  is  also  commonly  given  to  many  me- 
dusfe  (see  Jkllt  Fish),  and  in  this  conntr;  to 
the  bream  (see  Bbzim). 

SITHILOWn,  the  common  name  of  planta 
of  the  genus  Ittlianthv*,  a  word  of  the  same 
meaning.  The  genus  belongs  to  the  compo- 
ute  family,  and  conrists  of  about  CO  species, 
most  of  which  are  North  American ;  they  are 


coarse  annual  and  perennial  herbs,  with  rou^ 
stems  and  foliage,  and  some  roedea  bear  tubers; 
the  opposite  or  alternate  leaves  have  three 
nerves;  the  solitary  or  corymbose  heada  are 
margined  by  conspicuous  neutral  ray  flowers; 
the  involucre  imbricated ;  the  persistent  ohafl 
of  the  receptacle  embracing  the  fonr-rided 
okenea  (popularly  seeda),  which  bear  at  the 
top  two  ohaffj  and  very  deciduous  scales,  with 
sometimei  two  or  more  intermediaCe  onea. 
In  the  common  sonflower  {H.  annutu),  from 
tropical  America,  the  flat  receptacle  is  6  in.  or 
more  across,  margined  by  conspicuous  yellow 
ray  flowers,  while  the  central  portion,  or  disk, 
is  crowded  with  brownish  tubular  ones.  The 
idea  that  the  sunflower  is  so  called  becaose  it 
always  presents  its  face  to  the  sun  is  erroneona ; 
the  name  is  more  likely  to  be  dne  to  the  resem- 
blance of  the  flower  head  to  the  old  pictorial 
representations  of  the  aun  as  a  disk  surroimded 
by  flaming  rays.  Few  planta  are  so  eihausldve 
of  potash,  the  constituent  in  which  most  soils 
are  deficient,  as  the  sunflower,  and  ita  culti- 
vation, aometimea  recommended  for  various 
uses,  would  soon  render  fertile  soils  unpro- 
ductive;  for  this  reason  it  oannot  become  a 
profitable  crop.  It  is  raised  in  small  quontitiee 
occasionally  for  the  seeds  (akenes),  which  make 
an  acceptable  variety  in  the  food  of  poultry, 
and  they  ore  in  repute  among  horsemen  as  a 
remedy  for  heaves,  a  quart  being  given  di^y 
with  the  food.  Though  the  seeds  yield  about 
40  per  cent,  of  on  oil  useful  for  burning,  for 
soaps,  and  other  purposes,  equally  good  oil  may 
be  obtained  from  planta  which  do  not  so  ex- 
haust the  soil.  The  abundant  pith  has  been 
used  by  French  Horgeous  as  a  moza.  A  so- 
called  double  variety,  in  which  the  tubular 
fiorets  of  the  disk  are  developed  in  the  same 


audcD  Bniaowo'  (HeUulhui  maHUIonu). 

form  as  those  of  the  ray,  is  much  more  showj 
than  the  common  kind. — The  beet  garden  sun- 
flower is  the  many-flowered  {H.  mult^floTV*), 
a  perennial,  of  doubtful  nativity,  growmg  4  to 
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6  ft  biRh,  and  prodaeing  lat«  in  tnmmer  an 
abandaDM  of  flowerB,  which  in  the  double  form 
hftve  a  olose  rasemblance  to  the  flowers  of  the 
dahlia..  H.  argophyllv*  of  Texas,  with  hoary 
white  foliage,  and  H.  orgyralU  of  the  far  west, 
with  narrow  gracefully  recurved  leavea,  are 
both  sometimes  cultivated  for  the  pBcmliari- 
ties  of  their  foliage.  Numerous  speoiea,  of 
interest  to  the  botanist  only,  are  to  be  foniid 
in  all  parta  of  the  country,  especially  on  the 
western  prairies.  The  apecies  cultivated  tor 
its  edible  tubers  as  Jerusalem  artichoke  (E, 
tuberanu)  is  described  under  Abtiohokb. 

BDNFLOVIX,  a  N.  W.  county  of  Mississippi, 
intersected  by  the  Sunflower  river ;  area,  720 
sq.  m. ;  pop.  in  18T0,  G,015,  of  whom  8,348 
were  colored.  Since  the  census  a  portion  has 
been  set  off  to  form  Leflore  co.  The  sorface 
ia  level  and  swampy,  and  the  soil  highly  fertile. 
The  chief  prodnctiona  in  1B70  were  165,B7a 
bnabela  of  Indian  com,  21,001  of  sweet  pota- 
toes, and  7,02S  bales  of  cotton.  There  were 
888  horses,  849  mules  and  asses,  1,726  milch 
cows,  8,497  other  oattie,  1S4  sheep,  and  7,828 
•wine.    Capital,  Johnsonville. 

BDIHIUU,  or  Ilai«ari«>    See  TvamsTAS. 

WHIU  (Arabic,  eastom  or  rule),  a  collection 
of  oral  traditions  of  the  sayings  and  practices 
of  Mohammed  and  hia  wives,  companions,  and 
immediate  saocesaora.  The  believera  in  them 
are  called  Sunnis.  They  are  considered  the 
orthodox  Hobammedans,  and  comprise  the 
four  tecta  of  Hnnifltes,  Malokites,  Shateitos, 
and  Eanbalitea,  named  after  their  founders, 
alt  of  whom  recognise  the  Sunna  as  of  a  value 
second  only  to  that  of  the  Koran,  which  the 
Shiahsdeny.  (See  Shi  a  hs.)  The  Sunna  is  also 
known  under  the  name  Hadit,  "Tradition." 
While  the  Shiahs  constitute  at  present  the 
majority  of  the  Persian  and  Hindoo  Moham- 
medans, the  SuDuia,  and  among  them  espe- 
cially the  Malekit«B  and  fihafutes,  are  domi- 
nant In  the  Ottoman  empire,  Arabia,  Turkis- 
tan,  and  Afrioa. 

SmsntOKE  (Lat.  tolU  ietTu;  Fr.  eovp  de 
toUil;  Oer.  Sonntaitich;  also  called  insola- 
tion, heat  apoplexy,  heat  asphyxia,  and  solar 
asphyxia),  an  affection  which  snddenly  attacks 
persons  exposed  to  the  continnoas  hot  rays  of 
the  sun  or  other  sources  of  heat.  The  symp- 
toms vary  considerably,  according  to  the  ex- 
tent and  nature  of  the  injury.  The  patient  is 
usually  attacked  in  the  midst  of  his  employ- 
ment, although  sometimes  he  is  not  seized  till 
in  the  night,  espedally  if  oecu^^ng  heated  and 
badly  ventilated  quarters.  Iliere  is  loss  of 
ooniciousness,  and  generally  stertorona  breath- 
ing and  convulsions,  and  in  the  worst  cases 
there  is  extreme  prostration  of  the  vital  pow- 
ers, and  the  voluntary  muscles  are  motionless 
from  the  paralyzed  eondition  of  the  nervous 
syst«m,  the  greatly  impeded  functions  of  res- 
piration and  circulation  being  the  only  signs 
of  life.  The  attack  naually  comes  on  in  the 
afternoon,  partiy  because  this  is  the  hottest 
part  of  the  day,  and  also  because  the  subject 
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has  generally  been  laboring  for  many  tlows, 
and  his  vital  powers  are  more  or  less  euiaosted. 
The  attack  may  be  immediately  preceded  by 
premonitory  symptoms,  such  as  pain  and  a'v 
feeling  of  fulness  in  the  head  ana  oppression 
at  the  pit  of  the  stomach,  sometimes  attended 
with  naosea  and  vomiting,  and  a  feeling  of 
weakneas  in  the  lower  extremities,  vertigo, 
and  dimness  of  vision.  In  60  oases  reported 
to  the  New  York  hospital  by  Dr.  H.  S.  Swift 
("  New  York  Journal  of  Medicine,"  1854), 
surrounding  objects  appeared  of  a  uniform 
color,  generally  olue  or  purple,  but  aometimes 
red,  and  at  otiiers  green.  In  light  cases  the 
insensibility  may  be  momentary,  bnt  in  se- 
vere oases  the  patient  rapidly  becomes  as- 
phyxiated or  comatose.  The  pupils  are  some- 
timea  dilated  and  aometimea  oontracted,  and 
there  may  be  dilatation  and  contraction  at 
different  atages  in  the  aame  case.  There  ia 
considerable  and  often  very  great  increase  in 
the  temperature  of  the  body,  In  cases  ob- 
served at  Bellevne  ho^ital,  New  York,  in 
July,  1868,  it  frequentiy  rose  to  109-6°  F.,  and 
in  one  inatance  to  110'fi°;  and  still  higher  tem- 
peratures are  recorded.  When  it  reaches  107° 
recovery  is  acarcely  to  be  expected,  although 
it  took  place  in  the  one  instance  at  Bellevne 
where  it  reached  110*0°.  Vomiting  during  the 
anoonsciona  period,  and  involnntary  evacuatioa 
of  the  bowela,  are  very  grave  symptoms.  Al- 
though in  many  cases,  as  has  been  observed, 
the  aymptoras  vary  with  the  extent  of  the  le- 
sions, in  the  more  pronounced  cases  they  are 
rather  nnifomij  the  patient  being  completely 
without  sensation  or  motion,  except  tnat  <xE 
respiration,  which  is  stertorous,  though  less 
than  in  trne  apoplexy.  The  eyes  are  fixed  and 
turned  upward  with  a  glassy  appearance ;  the 
pnpila  are  groaUy  contracted,  and  the  conjunc- 
tivte  are  congested.  Bometimes  the  whole  aya- 
tem  of  voluntary  muscles  will  be  convulsed, 
and  more  rarely  the  patients  appear  to  be  in 
a  state  analogous  to  somnambulism ;  but  the 
more  fatal  cases  are  often  entirely  free  from 
motion  of  the  voluntary  mnscles.  In  reports 
of  cases  occurring  in  the  British armyin  India, 
by  Mr.  Longmore,  in  which  he  designated  foul 
air  of  badly  ventilated  quarters  as  an  active 
cause,  the  pathological  couditiona  found  after 
death  were  markedly  more  those  of  asphyxia 
than  of  congestive  apoplexy,  there  being  ei- 
oeBsive  engorgement  of  the  lunga,  while  the 
cerebral  congeation  was  decidedly  less.  The 
blood  remains  nncoagulated  after  death,  show- 
ing a  loss  of  life  in  its  organic  constituents. 
Thns,  the  post-mortem  appearances  accord 
with  the  symptoms,  illuatrating,  aa  Mr.  Barclay 
has  pointed  out,  tj)e  four  different  ways  in 
which  death  may  take  place,  and  fumiah  a  key 
to  the  rational  treatment  of  the  different  cases. 
1.  The  intense  heat  of  the  ann'a  rays,  pour- 
ing down  upon  the  bead,  combined  with  great 
bodily  exertion,  may  produce  B  state  similar 
to  that  of  nervouo  concussion  from  accident, 
and  death  may  take  place  more  or  leas  aud- 
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d«idj  bj  ■7Daop«.  2.  When  death  does  not 
quicklj  ensue,  paraljua  of  tba  respirator; 
pBrrea  ma;  induce  palroonar;  congeatioD,  ter- 
minstiDg  in  asphyxia.  8.  Tlie  cerebral  ma; 
be  mach  greater  than  the  pulmonarj  oonge»- 
tiDn,  and  death  ma;  take  place  b;  coma.  4. 
Partial  recover;  ma;  supervene,  and  the  pa- 
tient die  in  two  or  three  dB;B  afterword,  with 
gerous  eSmioa  within  the  cranial  oavit;. 
Katber  more  than  half  the  oases  of  ninatroke 
are  fatal,  deatb  sometinieB  occurring  in  a  few 
minutes,  but  oftener  in  a  few  boura,  the  aver- 
age perhaps  being  from  three  to  four,  the  pa- 
tient remaining  in  a  oomatose  state  till  the  end 
of  life. — The  treatment  bas  been  a  matter  of 
much  discmsion,  and  for  cases  having  marked 
apoplectic  or  comatose  B;mptomB  it  is  so  still. 
Borne  contend  that  bloodletting  ma;  be  ad- 
vantageoQil;  employed,  while  others  strong); 
oppose  it  in  all  cases,  maintaining  that  there 
is  (dwa;s  a  degree  of  vital  depression  which 
forbids  it.  This  is  the  position  generall;  held 
b;  tbe  Burgeons  of  the  English  arm;  in  India. 
The  principal  remedies  relied  npon  in  near]; 
bU  countries  are  stimulation  to  the  surface, 
especial!;  along  the  spine,  b;  sinapisms  or 
blisters  and  electricity,  and  the  administration 
of  stimulant  and  pnrgative  enemata  cont^ning 
alcoholic  spirits;  the  bathing  of  the  surface  of 
the  bod;  with  tepid  or  warm  water  contain- 
ing ammoniaor  carbonate  of  soda;  audtheap- 
plication  of  tbe  cold  dooobe  to  the  spine  and 
of  cold  to  the  head.  The  hwr  ehotild  be  cut 
short,  and  in  the  worst  cases  blistera  ma;  be 
applied  to  tbe  nape  of  the  neck  and  along  tbe 
apine.  When  the  breathing  is  ver;  difficult 
and  tbe  bronchial  tabes  are  clogged  with  mn- 
CQs,  the  patient  should  be  often  turned  upon 
the  aide  uid  face.  Beneficial  effects  have 
sometinies  been  fonnd  from  tbe  inhalation  of 
chloroform,  bnt  the  use  of  this  requires  great 
caution.  Promptness  and  decision  are  neces- 
sary, and  the  services  of  a  physician  shonid  he 
procured  ae  quickly  as  possible ;  bnt  cold  to 
the  head,  sinapisms,  and  stimnlating  enetnata 
ma;  be  «mplo;ed  before  his  arrivaL 

SVPHUmUiO,  a  person  who  accompanies  a 
cai^  shipped  to  a  foreign  port,  and  is  intrast- 
ed  with  the  sale  of  it  there,  either  as  specially 
directed  or  to  the  best  advantage,  and  with 
tbe  investment  of  its  proceeds  in  a  proper 
cargo  for  tbe  home  or  other  market.  As  the 
SDperoargo's  authority  properly  eoncems  the 
cargo,  it  is  ordinarily  dormant  during  tbe  voy- 
age, and  is  called  into  ezerciae  by  arrival  at 
the  foreign  port;  and  though  for  the  sake  of 
the  cargo  and  a  market  the  supercargo  may 
sometimes  have  the  authority  to  determine  tbe 
destination  of  tbe  ship,  yet  he  has  none  to 
interfere  in  the  navigation  of  her,  or  in  an; 
respect  to  usurp  the  office  and  functions  of  the 
master.  The  powers  and  duties  of  a  snper- 
cargo  are  not  ver;  apeoificall;  regulated  by 
law  or  usage,  bet  are  determined  in  ever;  in- 
iitanoe  by  the  express  instructions  of  the  ship- 
per where  such  instructions  are  given,  as  they 
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nsnallj  are.  Tbe  anpercargo  is  simply  an  agent, 
and  is  limited  like  other  agents  to  the  sutitor- 
it;  vested  in  him  b;  hia  principal.  Yet,  by 
construction  of  tbe  law,  new  anthorit;  is  con- 
ferred npon  the  supercargo  h;  the  existence 
and  force  of  necessity;  and  it  bag  been  ex- 
pressl;  held  that  if  b;  any  sudden  emergeno; 
it  becomes  impossible  for  the  sapercargo  to 
comply  with  the  precise  tenor  of  his  instmc- 
tions,  or  if  a  literal  execution  of  them  would 
defeat  tbe  objects  of  the  shipper  and  amount 
to  a  sacrifice  of  his  interests,  it  then  becomes 
the  duty  of  tbe  supercargo  to  do  tbe  best  he 
can  for  the  shipper ;  and  bis  acts  done  bena 
fide  and  with  a  reasonable  discretion,  in  such 
an  exigency,  are  binding  npon  the  latter.  A 
supercargo,  like  a  master  or  foreign  fsotoi*, 
general!;  bnys  and  sells  in  his  own  name,  and 
his  acts  in  a  foreign  port,  even  after  tbe  death 
of  tbe  owner  of  the  cargo,  end  while  that 
event  was  unknown  to  bim,  are  binding  upon 
all  parties. 

BUPHLIOI,  I^ke,  the  uppermost  of  the  great 
border  lakes  of  the  United  States  and  Canada, 
and  tbe  latest  bod;  of  fresh  water  on  tbe 
globe.  It  is  included  between  lat.  40°  80' 
and  4S°  N.,  and  Ion.  84°  BC  and  88°  10'  W.; 
greatest  length  from  £.  to  W.  860  m. ;  great- 
est breadth,  acroas  ita  central  portion,  140  m. ; 
area,  8S,000  tq.  m.  Its  length  of  coast  is 
about  1,600  m.,  ita  mean  depth  about  1,000 
ft,  and  the  level  of  it*  snrface  above  the  sea 
about  680  ft.  The  boundary  Kne  between 
Canada  and  the  United  States  passes  from 
Lake  Hnron  np  tbe  Bt.  Uuy's  river,  the  ont- 
let  of  Lake  Superior,  through  the  centre  of  . 
the  lower  half  of  this  lAe,  to  tbe  month  of 
Pigeon  river  on  the  N.  shore,  between  Isle 
Royale  and  the  Canadian  -coast.  This  island 
was  aUowed  to  fall  on  the  American  ride  of 
the  boundary  in  oompensation  for  one  of  tbe 
islands  at  tbe  month  of  the  St  Mary's  river. 
The  S.  coast  of  the  lake  from  the  outlet  to 
Uontreal  river  belongs  to  the  Tipper  peninsnla 
of  Kicbigan.  From  this  river  to  the  river 
Bt  Louis  tbe  coast  belongs  to  Wisconrin,  and 
thence  round  to  Pigeon  river  to  Minnesota, 
Toward  each  extremity  the  lake  contract!  in 
width,  aud  at  the  lower  end  terminates  in  a 
bay  which  falls  into  the  outlet,  the  St.  Mar;'B 
river,  at  the  two  opposite  headlands  of  Qroa 
Cap  on  the  north  and  Point  Iroquois  on  the 
south.  Thence  to  the  month  of  (he  Bt.  Mary's 
at  Lake  Huron  is  about  60  m.  KumerouB 
stresms  flow  into  Lake  Superior,  but  none  of 
large  size.  High  lands  in  general  lie  near  the 
coast,  the  long  slopes  from  which  are  directed 
awa;  from  the  lake  and  the  short  slopcB  toward 
it  The  rapid  fall  prevents  the  navigation  even 
b;  canoes  of  most  of  these  streams,  but  pro- 
vides excellent  water  power,  which  is  almost 
everywhere  availeble.  Tbe  principal  rivers 
are  tbe  St  Louis,  which  enters  at  the  head  of 
the  lake ;  on  the  N.  shore,  tbe  Pigeon,  Eami- 
nistiqaia.  Black  Sturgeon,  Nipigon  (the  outlet 
of  Nipigon  lake).  Pic,  and  Michipieoten ;  and 
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on  the  S.  shora,  th«  TeqaAmenoii,  Btorgeon, 
Ontonagon,  Montreal,  and  Bad.  The  oout  of 
the  lake  u  for  the  most  port  rookjr,  tud  on 
the  N.  Bide  i«  mnoh  indented  hj  deep  bajs 
BtuToanded  with  high  rook;  oliSs,  biujk  of 
whioh  the  oonntry  soon  riBe*  in  bleak  and 
drear;  moontaina.  NumeroQB  islands  are  Blat- 
tered abont  this  portion  of  the  ooast,  man; 
riling  preoipitoiuiy  to  great  heights  direct); 
op  from  the  deep  water.  Bome  present  oaa- 
toUat«d  walla  of  oaaalt,  and  some  rise  in  gra- 
nitio  peaks  to  yarioas  eleTations  np  to  1,800 
ft.  above  the  lake.  Nowhere  npon  the  inWd 
waters  of  North  Amerioa  is  the  soene^  so  bold 
and  grand  aa  on  the  N,  shore  of  Lake  Soperior. 
The  irregularitieB  of  the  ooast  with  the  gen- 
eral depth  of  water  here  afford  nnmerous  good 
harbors,  whioh  however  in  this  nnfreqnented 
region  are  aa  yet  of  little  lervioe,  while  on  the 
opposite  coast  snoh  places  of  refoge  are  mnoh 
wanted.  The  detemiination  of  the  oos«t  lines 
b;  the  wearing  action  of  the  waters  afion  rooks 
of  different  degrees  of  hardnesa  ia  remarkablj 
exemplified  ererjwbere  along  the  shores  of 
Lake  Superior,  particnlarlj  in  the  precipitous 
walls  of  red  sandstone  on  the  8.  ooast,  famooa 
in  all  the  earlier  aooonnts  of  the  lake  as  the 
"  PiotQred  Rocks."  They  stand  opposite  the 
greatest  width  o(  the  lake  and  exposed  to  the 
greateat  foroe  of  the  heavy  Btorms  from  the 
north,  Tbe  effect  of  the  wavea  npon  them  is 
.  not  only  seen  in  theb  irregular  sh^ei,  bnt  the 
Band  derived  from  their  diaintegration  ia  swept 
down  the  ooast  below  and  r^aed  by  the  winds 
into  long  lines  of  sandy  cliffs.  At  the  place 
called  the  Grand  Sable  these  are  from  100  to 
800  ft.  high,  and  the  region  around  conaiBta 
of  hills  of  drifting  aand.  The  prindpal  bays 
are  Thnnder,  Black,  and  Nipigon  on  the  north, 
Teqnamenon  at  the  ootlet,  Keweenaw  on  the 
BOnth,  and  Fond  du  Lao  at  the  head.  The 
largest  islands  are  lale  Royale  and  Miehipioo- 
ten.  The  moat  important  places  on  the  shores 
of  the  lake  are  Marqaette,  Mich.,  and  Bnluth, 
Minn.  There  are  many  varieties  of  excellent 
fish,  the  most  valuable  being  white  Gah,  stur- 
geon, and  tront. — For  the  mineral  produotionB 
of  the  Lake  Superior  region,  see  Ooppbb  Uires, 
vol.  v.,  p.  828;  Ieoit  Orbs,  vol.  ix.,  p.  407; 
MioHiQAif,  vol.  xl.,  p.  4B7;  OKriBio,  vol,  liL, 
p.  88S;  and  Siltkb,  vol.  xv.,  p.  C7. 

BOUJAB  DOWUH.  See  Guvs,  and  Ikdia, 
vol  ix.,  p.  210, 

8IIUT,  a  waUed  town  of  British  India,  in  the 
northern  division  of  Bombay,  in  a  ooUeotorate 
of  the  same  name  (pop.  in  1873,  BS4,000),  on 
tbe  left  bank  of  the  nver  Taptee,  SO  m.  from 
its  mouth  in  tbe  gulf  of  Cambay,  and  ICO  m, 
N.  of  Bombay ;  pop.  about  70,000.  It  contains 
an  English  church,  several  handsome  moaqnea 
and  temples,  numerooa  Hindoo  and  other 
Bcbools,  and  the  Banian  hospital,  founded  and 
richly  endowed  by  the  Jalna  for  tbe  treatment 
and  cure  of  diseased  animals.  The  city  is 
an  organized  municipality,  with  a  revenue  of 
nearly  £60,000.— Snrat  is  of  great  antiquity, 


BUBETT 

and  ia  mentioned  in  the  ancient  Bonakrit  poem, 
the  Bamayana.  When  the  Mchammedaua 
ruled  Hindostan  it  was  their  chief  port  of  ei*- 
barkation  on  their  pilgrimage  to  Mecca.  The 
Portngnete  sacked  Snrat  in  1680.  In  IS18  the  ' 
£ngUdi  obtdned  eommeroiol  privileges  from 
the  empwor  Jehanghir,  and  established  a  fao- 
tory  here  whioh  became  their  obiet  station  on 
the  W.  coast  of  India,  and  remained  ao  till 
1686,  when  it  was  removed  to  Bombay.  In 
17SQ  the  popnlation  was  estimated  at  000,000, 
and  it  had  then  greatly  declined  in  conae- 
qnenoe  of  the  loss  of  it*  trade.  In  1800  the 
administration  of  the  government  waa  perma- 
nently assumed  by  the  British. 

SDKETT,  in  law,  a  person  who  binds  hinuelf 
to  fnlfll,  either  wholly  or  in  part,  the  engage- 
ment of  the  principal  obligor.  For  those  oasee 
in  whioh  the  snrety  expressly  aisnmes  the  ob- 
ligation teohnioally  known  as  a  gnaronty,  see 
QvAJttjiTT,  Whe4  two  parties  join  in  making 
a  porchoae,  or  in  giving  a  promissory  note, 
each  is  in  law  equally  liable  to  the  party  with 
wbom  the  contract  was  mode;  bnt  aa  between 
themselves,  it  is  always  competent  for  one  to 
show  that  the  transaotion  was  wholly  tor  the 
benefit  and  at  the  request  of  his  co-obligor,  and 
that  he  become  bound  as  snrety  merely  for  his 
associate.  If  in  snob  case  the  surety  in  face 
be  oompellod  (aa,  according  to  the  teno^  of  his 
obligation,  he  obviously  may  be)  to  pay  tbe 
whole,  eqaity  declares  that  he  is  entitied  to 
complete  reimbnraement  from  the  principal, 
and  that,  in  order  to  seonre  this  reimbursement, 
the  snrety  is  entitled  to  tbe  benefit  of  all  the 
security  whioh  either  the  rules  of  law  or  the 
express  acts  of  tbe  parties  have  ^ven  to  the 
obugee  or  creditor ;  and  if,  by  any  negligence 
or  other  acta,  the  obligee  dsfeat  these  righta 
of  the  snrety,  he  forfeits  his  right  of  action 
against  him.  If  the  creditor  or  obligee  ia  tiir- 
ly  informed  of  the  relation  of  principal  and 
snrety  eiiaHng  between  thepartiee,  heis  iwund 
to  take  care  that  no  act  of  his  shall  destroy  or 
lessen  tbe  surety's  right  of  indemnity  from  the 

Erincipal  debtor.  If  therefore  he  declare  that 
e  will  look  solely  to  the  principal  for  pay- 
ment, so  that  the  snrety  is  indaced  to  omit 
taking  security  from  the  latter ;  or  if  he  tell 
the  aorety  that  the  debt  has  been  pud  so  that 
he  relinqnish  to  the  principal  his  security;  the 
surety  will  be  in  both  oases  diseharged  from 
his  obligation  to  the  obligee.  But  the  mere 
inaction  of  the  oreditor  to  puraae  his  reme- 
dies against  tbe  principal  wilt  not  disobaive 
the  surety,  nor  will  poaitive  indnlgenoe  to  we 

Erinoipa!  have  this  effect ;  but  if  the  delay 
e  granted  in  pnrBuanoe  of  any  binding  agree- 
ment with  the  principal,  so  that  the  surety 
cannot  pay  the  debt  and  then  proceed  at  o 


is  entitled  to  the  benefit  of  alt  aeonrities  given 
by  the  principal,  he  is  discharged  if  the  cred- 
itor's inaction  or  negligence  have  rendered 
these  seeuritieB  valneleas.    In  short,  though  the 
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oreditor  is  Dot  boond,  so  far  at  the  maetj  a 
coooemed,  to  poraae  the  ordiaarj  legal  reme- 
dies against  th«  prisoipBl,  yet  he  is  bound,  in 
respeot  to  all  remedies  given  him  bj  w&j  of 
pledge  or  securitj  or  by  other  sot  of  the  par- 
ties, to  hold  or  pursue  them  diligently  in  be- 
half of  the  inretj;  and  if  he  relinqnish  any 
SQoh  remedy  withont  the  knowledge  or  against 
the  will  of  the  surety,  he  shall  lose  bis  claim 
against  the  latter  to  the  extent  of  the  right 
SQirendered.  Qaestioo  has  often  been  made 
whether  the  oreditor  would  not  lose  his  right 
against  the  enrety  if  the  prinoipal  shonld  be- 
eome  insolvent  after  a  request  by  the  surety 
(whioh  was  disregarded)  that  prooeedtngs  be 
immediately  taken  for  colleotion ;  but  it  has 
ganerally  been  held  that  he  did  not,  and  that 
Ibe  remedy  of  the  surety  was  to  pay  the  debt 
and  then  proceed  to  collect  of  the  principal. 

SHIP  nut  (aphrva  virgata.  Gray),  a  wading 
bird  of  the  plorer  family,  and  iDbfamily  ein- 
eliiut  or  tomstones.  The  bill  is  aboat  as  long 
as  the  head,  with  vaoltod  obtuse  tip  and  com- 
pressed sides;  wings  long  and  pointed,  with 
the  first  qnill  the  longest;  tail  moderate  and 
even ;  tarsi  as  long  as  middle  toe,  robost,  with 
Bnam  irregular  sosles ;  toes  long,  free  at  the 
bsse,  rides  of  anterior  ones  margined,  snd  hind 
oae  elevated,  slender,  and  partly  resting  on 
the  gronnd.  It  is  about  10  in.  long,  with  the 
ving  7  in. ;  dark  brown  above,  lighter  on  the 
wing  eoverts,  with  white  spots  and  stripes  on 
the  head  and  neck;  upper  tail  coverts  ana  basal 
half  of  tail  white,  the  latter  terminated  with 
brownish  black ;  under  parts  white,  tinged  with 
ashy  in  front,  eaoh  feather  having  a  brown- 
ish black  orescent.  It  is  foond  on  the  Fscifio 
coast  of  North  and  South  Anierioa,  and  in  the 
Hawaiian  islands,  uid  Is  migrsitory. 

SDBflBM,  a  bird  of  the  stork  family.    See 
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of  healing  which  appertains  to  the  diagnosis, 
prognosis,  and  treatment  of  the  olass  of  di»- 
easee  which  require  mannal  or  instrumental 
measures  for  their  core.  The  sphere  of  sur- 
gery is  more  limited  and  at  the  same  time 
more  aoonrately  defined  than  that  of  medicine. 
Bmgery  divides  tissues  or  parts  improperly 
united,  and  unites  those  which  have  Deen  di- 
vided when  they  should  remain  in  union ;  sep- 
arates whatever  has  become  dangerous  or  in- 
convenient to  the  patient;  removes  foreign 
bodies,  or  parts  of  the  bo^  whioh  from  dis- 
ease or  loss  of  vitality  have  become  foreign, 
whenever  they  ezert  a  hurtful  inflnence  on 
the  snimal  economy ;  restores  to  their  cavity 
or  replaces  in  their  normal  position  portions 
of  the  body  which  have  become  displaced ; 
checks  the  loss  of  blood  from  wounded  or 
divided  blood  veseels ;  reduces  inflammations, 
or  removes  the  pamlent  or  phlegmonous  mat- 
ter which  may  have  been  deposited  by  them ; 
repairs  and  corrects  deformities  and  distor- 
tioDf;   and  eflects  the  replacement  of  lost 


tissnes.  Its  means  of  accomplishing  these  re- 
sult* are  the  liand,  lint,  bandagea,  and  ap- 
paratus of  various  kinds,  cutting,  cmshing, 
and  probing  instruments,  catheters,  bonnes, 
sounds,  forceps,  specula,  &c.,  snd  the  vstioiib 
forms  of  OBUterles,  direct  and  indirect,  liquid 
and  solid. — The  earliest  surgeons  of  whom 
there  is  any  record  were  the  Egyptian  priests. 
According  to  Herodotus,  we  owe  to  them  the 
use  of  the  mosa  snd  the  adaptation  of  arti- 
ficial limbs.  Among  the  ancient  Hebrews 
there  is  but  little  evidenoe  of  surgical  skill, 
and  that  little  was  confined  to  the  priests.  In 
Greece,  surgery  is  as  ancient  as  the  mythic  pe- 
riod of  its  history.  Ohiron  the  oentsnr,  born 
in  Thessaly,  snd  skilful  in  the  application  of 
soothing  herbs  to  wonnds  and  bruises,  is  the 
legendary  father  of  Greek  surgery.  But  M»- 
cnilapius,  the  eon  of  Apollo,  said  by  some  to 
have  been  the  pupil  of  Ohiron,  though  other* 
call  him  hi*  predecessor  and  superior,  won  the 
highest  fame  in  that  early  time  for  surreal 
slulL  He  is  said  to  have  been  deified  on  ac- 
count of  hie  wonderful  success  about  SO  years 
before  the  Trojan  war.  Temples  were  reared 
for  bis  worship,  which  became  the  repositories 
of  eurgicsl  knowledge,  at  Epidanrus,  Rbodea, 
Gnidus,  Oos,  and  Pergomos,  Homer  has  im- 
mortalized bis  two  sons,  Podalirius  and  Hacha- 
on,  the  companions  of  Agamemnon  in  the  Tro- 
jan war,  where  they  rendered  essential  service 
in  healing  the  wounds  of  the  Orecian  heroes. 
The  Asolepiades,  or  repnted  descendants  of 
.iSsculapins,  retained  the  monopoly  of  surgery 
as  well  as  medicine  in  their  family.  Iney 
had  established  in  this  period  three  schools  of 
medicine,  at  Rhodes,  Gnidus,  and  Cos.  Py- 
thagoras, in  the  6th  century  B.  0.^  established 
at  Crotona  a  new  school  of  medicme,  in  which 
his  peculiar  phUosophy  was  probably  applied 
to  the  art  of  healing;  among  its  esrly  pupils 
was  Demooedes,  eminent  as  a  surgeon,  wbo 
when  taken  captive  by  the  Persians  reduced 
the  dislocated  ankle  of  Darius,  and  removed 
or  in  some  way  cured  the  cancerous  breast 
of  his  queen  Atossa,  after  the  Egyptian  phy- 
sicians bad  failed.  The  want  of  anatomical 
knowledge,  no  dissections  being  allowed,  was 
a  fatal  bar  to  any  considerable  progress  in  sur- 
gery. Hippocrates  (about  400  B.  C.)  more  than 
any  of  his  predecessors  advanced  surgical  treat- 
ment; he  reduoed  dislocations  ana  adjusted 
fractures,  used  the  trephine,  applied  the  for- 
ceps in  scoouchement,  made  incinons  into  the 
kidney  for  the  removal  ot  calculi,  performed 
amputations,  and  perforated  tbe  cavity  of  the 
rib*  in  empyema  and  hydrothorai.  Interdicted 
from  human  dissection,  be  practised  the  dis- 
section of  the  ape  tribe  as  nearest  to  man  in 
anatomical  structure,  and  thus  obtained  much 
knowledge.  For  a  century  after  the  death  of 
Hippocrates  we  meet  few  names  of  note  in 
surgery.  The  founding  ot  the  Alexsndrisn 
school  under  Ptolemy  Soter  about  800  B.  0. 
was  another  important  epoch  in  the  advance 
of  tbe  art.    Herophilns  and  Entristratn*,  the 
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two  great  iMdera  of  the  roedioal  Mbool  of 
that  univeraity,  if  it  may  be  so  called,  were 
emioeDt  both  as  phyaiciaiu  and  sorgeoiiB; 
with  them  commeooed  the  praotioe  of  hamao 
diBseotiona.  The  eitirpation  of  the  Hpleen, 
and  the  application  of  remedies  direct  to  scir- 
rhosities  and  tnmorB  of  that  viscnB  and  of  the 
liver,  were  among  tbe  bold  operationa  of  Era- 
liitratus.  To  him  also  belongs  the  invention 
and  application  of  the  catheter  in  cases  of  re- 
tention of  urine.  The  papils  of  those  eminent 
snrgeona  invented  bandages  of  peonliar  forms, 
and  introdaced  the  toamiqaet  and  contri- 
Tanoes  for  reducing  dislocations  of  the  femur. 
One  of  them,  Ammonias,  employed  an  instru- 
ment (or  iithontriptio  pnrpoaes,  anticipating 
Ctviale'e  process. — Eome  in  the  first  700  years 
of  its  history  produced  no  sui^eon  of  note. 
Oelsos,  who  floDrished  about  the  beginning  of 
tbe  Christian  era,  was  the  greatest  of  the  sur- 
geons of  ancient  Rome,  and  his  ol>s«rvations 
on  ii^nriea  of  tbe  head,  on  cataract,  on  tbe 
ligatare  of  woauded  arteries,  hernia,  lithoto- 
my, fractures  and  dislocations,  amputations, 
and  oarbanole,  show  ctmsiderable  knowledge. 
Areteusj  the  first  to  use  the  oaotharides  blis- 
ter, Heliodorua,  Rnfns  the  Ephesian,  all  of 
whom  flourished  between  A.D.  SO  and  120, 
and  after  them  Antyllus,  added  to  the  surgical 
knowledge  of  tbe  time  new  views  of  the  treat- 
ment  of  injariea  of  tbe  head,  the  resort  to 
arteriotomj  instead  of  venesection  in  sndden 
emergencies  of  inflammatory  action,  bronchot- 
omy  in  some  acute  diseases  of  the  throat,  the 
radical  curs  of  hydrocele  by  free  inoision  of 
the  parts,  and  a  more  thorough  investigation 
of  diseases  of  the  kidneys  and  bladder.  Oalen 
devoted  more  attention  to  medicine  than  sur- 
gery, but  bis  observations  on  bernia,  on  luxa- 
tion of  tbe  femnr  backward,  and  on  the  appli- 
cation of  the  trephine  to  the  stemnm  in  em- 
pyema, are  of  importanoe.  In  the  early  period 
of  Ohristianitj  surgery  languished;  the  earij 
Christians  opposed  dissection  as  strongly  as 
the  pagans,  and  by  attributing  the  power  of 
healing  wounds  to  martyrs  and  their  relics  dis- 
oonraged  all  efforts  at  improvement  in  surgical 
science.  The  first  eminent  name  among  the 
snrgeons  of  the  dark  ages  is  Aetias  (600  to 
G50),  whose  surgical  writings  are  nnmerona 
and  valuable.  He  practised  scarification  of  the 
extremities  in  anasarca,  operated  for  aneurism, 
endeavored  to  dissolve  uriaarj  calculi  by  in- 
ternal remedies,  disoussed  hernia  with  sreat 
ability,  and  wrote  on  encysted  tnmors,  inju- 
ries to  nerves  and  tendons,  disease*  of  the 
eyes,  &o.  Alexander  of  Tralles,  a  yonnger 
contemporary  of  AStine,  wrote  treatises,  now 
lost,  OB  diseases  of  the  eye  and  on  fractures, 
which  were  highly  commended  for  their  ori- 
ginality by  some  of  bia  sucoessors.  Paulua 
.^gineta,  in  tbe  Tth  century,  was  a  aurgeon  of 
eminence  and  considerable  originality.  His 
sixth  book  has  been  considered  by  many  as 
the  best  body  of  surgical  knowledge  prior  to 
the  revival  of  letters.    He  recommended  topi- 


cal in  preference  to  general  bleeding,  as  mors 
effective  in  reducing  local  infiantmation ;  re- 
aorted  to  copious  venesection  to  accelerate  the 
painful  descent  of  calculi  tlirougb  the  uret«rs; 
opened  internal  abaoessea  with  caustics;  da- 
fined  the  points  for  performing  paraoentesia 
in  ascites;  made  his  mcision  in  lithotomy  on 
one  side  of  the  raphe  instead  of  the  centre 
as  CelsuE  had  reoommendad ;  practised  both 
laryngotomy  and  tracheotomy,  the  latter  oa  is 
means  of  carrying  on  respiratjon  during  OO' 
elusion  of  the  larynx ;  treated  of  fractures  of 
the  patella ;  and  was  the  originator  of  the  ob- 
stetric operation  of  embryotomy. — The  Ara- 
bian physicians,  who  rose  into  distinction  as 
those  of  the  West  declined  in  reputation,  did 
little  for  surgery.  Rbozes  (abont  SOO)  described 
for  the  first  time  ipina  ventota  and  ipijia  iifida, 
cauterized  the  wounds  from  the  bites  of  rabid 
animals,  opposed  tbe  use  of  the  knife  in  can~ 
oer  except  when  limited  and  when  the  whole 
tumor  conid  be  removed,  and  gave  a  clear  and 
satiafaatory  description  of  the  treatment  of 
hernia.  Avicenna  (died  abont  1036)  intro- 
dnced  the  fiexible  catheter,  Albucaais  (died 
about  1106)  introduced  an  instrument  for  tb« 
cure  ot  ^tiila  laekrymalii,  invented  the  pro- 
bang,  and  in  wounds  of  the  intestine  practised 
union  of  the  divided  parts  by  autnre  with  auo- 
cess. — In  Catholic  Europe  medical  practice  and 
what  of  surgery  remtuned  was  mostly  in  the 
hands  of  tbe  clergy  until,  by  the  edict  of  the 
council  of  Tours  in  I16S,  they  were  interdicted 
from  all  surgical  practice.  The  Jews  were  at 
this  period  and  for  a  centary  or  two  later  in 
high  repute  as  physicians,  but  they  seem  to 
have  had  a  dislike  to  surgery.  Ony  de  Chan- 
liac,  a  priest,  compiled  from  the  Greek  and 
Arabian  authors  the  earliest  work  of  modem 
times  on  snidery,  but  with  very  little  judg- 
ment of  what  was  worth  retaining.  For  two 
centuries  and  more  surgery  was  mainly  in  tbe 
hands  of  the  illiterate  barber  surgeons.  The 
revival  of  surgical  science  dates  from  the  ap- 
pearance of  Vesalius  (died  1064)  as  a  teacher  of 
anatomy  in  Italy,  followed  aoon  after  by  Fallo- 

Jius  and  Enstachius.  Surgery  was  then  for  the 
rst  time  put  upon  a  sound  and  scientific  basis, 
that  of  careful  dissection,  and  Ambroise  Far^ 
a  French  army  surgeon  who  had  educated  him- 
self in  anatomical  science,  was  the  first  of  its 
great  lights.  He  was  surgeon  successively  to 
four  kings  of  France,  and  was  attached  to  the 
French  armies  assnrgeon-generaldown  to  1569. 
To  him  we  owe  the  revival  and  improvement 
of  the  practice  of  tying  the  arteries  after  op- 
erations or  wounds,  instead  of  cauterizing  them 
with  hot  iron  or  boiling  oil.  Tbe  pnpils  of 
Par^  added  little  lustre  to  their  master's  name; 
but  in  Italy  at  the  close  of  the  16th  century 
Fabricius  ab  Acquapendente  flourished  at  Pa- 
dua, and  his  Opera  Ghtrurgiea,  tbe  first  really 
valuable  treatise  on  surgery  of  modem  times, 
passed  through  IT  editions.  He  was  tbe  pre- 
ceptor of  Harvey.  Wiseman,  aergeant  sur- 
geon to  Charles  II.,  was  the  first  eminent  sur- 
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gfcttl  writer  and  practltioDer  in  England.  Hie 
recommendation  of  immediate  ampotation  in 
military  practice,  when  the  preservation  of  the 
limb  was  imposaible,  haa  been  followed  from 
that  time  to  the  present  He  left  eight  trea- 
tises on  surgery,  which  are  not  without  value 
eren  at  the  present  day.  The  flap  operation 
in  ampntation  is  olaimed  for  James  Yonng,  an 
Sjlsliah  Burgeon  contemporary  with  Wiseman, 
utd  also  for  two  French  sui^ons,  Verduin 
and  Sabanrin,  of  the  same  period.  In  Ger- 
many daring  this  century,  Eildanns,  Scultetua, 
Pnrmann,  and  Heister  were  the  principal  snr- 
gioal  writers  and  practitioners.  In  Italy  the 
principal  names  of  note  toward  the  dose  of 
the  16th  and  in  the  17th  oentnry  were  Talia- 
cotins,  the  originator  of  the  restorative  surgery 
in  Europe  i  CtBsar  MagatUB,  who  greatly  sira- 
plifled  tlie  treatment  of  wonnds ;  and  M.  A.  Se- 
veriuns,  who  b^nishad  the  salves  and  plasters 
which  in  Italy  had  usurped  the  place  of  opera- 
tions. Theiathcentnrywitneaaed  a  still  greater 
advance  in  the  science.  In  England,  Percival 
Pott,  well  known  for  his  inveetigation  of  that 
form  of  caries  of  the  vertebra  known  hy  his 
name  (see  Spinal  Dibeabeb),  and  the  most 
Judicious  writer  of  modern  times  on  fractures, 
ampntations,  injuries  of  the  head,  and  diseases 
of  the  spine;  Jolm  and  William  Hunter,  the 
former  Uie  greatest  master  of  the  principles 
of  Borgery  in  the  profession;  Cheselden  and 
Douglas,  both  famous  a*  tithotomista ;  and  the 
two  Monros,  father  and  son,  are  among  the 

Ct  names  of  the  snrgic^  profession.  In 
kc«  flourished  La  Peyronie,  at  whose  in- 
stance Loois  XV.  in  ITSl  founded  the  acad- 
emy of  snrgery ;  Jean  Lonis  Petit,  the  greatest 
French  surgeon  of  the  18th  century;  Ledran, 
Garangeot,  and  the  iUnstrions  Desaolt,  the  ori- 
ginator of  clinical  snrgical  instruction  and  the 
inventor  of  nnmerons  admirable  apparatuses 
for  the  treatment  of  fracture.  Among  the  cel- 
ebrated sorgeons  of  other  European  countries 
were  Molinelli,  Morgagni,  Scarpa,  Bertrandi, 
and  UoBcati  in  Italy ;  Deventer,  Albinns,  and 
Camper  in  Holland;  and  Platner,  BOderer, 
Kambilla,  Thedeu,  and  Sichter  in  Germany. 
Daring  the  18th  century  the  ligature  of  aneu- 
rismal  arteries  of  large  size,  the  treatment 
of  hernia  and  fi»tula  in  ano,  the  cure  of 
JUtvla  UuthrymalU,  and  the  skilful  manage- 
ment of  dangerous  and  difficult  parturitions, 
were  the  most  important  branches  of  surgery 
in  which  there  was  a  material  advance  from 
the  preceding  century;  the  proper  oonstruo- 
tion  of  instruments  also  reeeivea  great  atten- 
tion. The  19th  century  has,  however,  done 
more  for  the  improvement  of  this  science  than 
all  the  centuries  which  have  preceded  it.  In 
En^and,  Abemethy.  8ir  Astley  Cooper,  Llston, 
and  others  of  the  highest  reputation  have  passed 
away,  and  others  hardly  less  eminent  remain ; 
in  France,  Dupnytren,  Ronx,  lisfranc,  and 
Larrey  have  bad  no  superiors  either  before  or 
after  them.  The  following  may  with  propriety 
be  partienlamed  as  among  the  improvements 
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of  the  age  In  snrgery:  the  Introduction  of 
anffisthesia;  resection  ci  the  bones  at  the  joints; 
tlie  preservation  of  the  periostenm  and  conse- 
quent development  of  new  bone;  partial  am- 
putations of  the  foot,  as  instanced  in  the  op- 
eration of  Lisfranc  for  the  removal  of  the  meta- 
tarsoB,  and  of  Chopart,  Symes,  Malgaigne,  and 
Pirigoff  for  disarticulation  of  tarsal  bones ;  the 
amputations  at  the  thigh  and  shoulder  joints; 
the  ligature  of  arteries  within  the  trunk  and 
immediately  at  their  departure  from  it;  the 
resection  and  removal  of  portions  or  even  the 
whole  of  the  upper  or  lower  jaw ;  the  opera- 
tions for  cleft  or  deficient  velum  palati  or  pala- 
tine vault;  the  opening  by  longitadinsl  section 
of  the  tJT  passages  at  different  points  to  avoid 
asphyxia;  the  resection  and  extirpation  of  the 
uterus,  of  the  ovaries,  and  of  the  lower  por- 
tion of  the  rectum ;  the  introduction  of  the 
silver  rotnre,  especially  in  operations  on  the 
viscera,  as  for  reoto-vagtnal  and  vesico-vaginal 
fletulfe;  the  adoption  of  the  immovable  ap- 

Saratus  for  fractures;  the  processes  for  reme- 
ying  disunited  fracture;  the  substitution  of 
milder  means  for  the  trephine  in  all  except  the 
most  serious  cases;  the  improved  treatment 
of  ulcers  and  absceKes;  the  cure  of  the  most 
formidable  anenrisms  by  the  ligature  of  the 
carotid,  subclavian,  axillary,  humeral,  and  ex- 
ternal and  internal  iliacs;  the  treatment  of 
varicose  veins ;  the  successful  treatment  of  cal- 
culus by  lithotrity,  in  consequence  of  the  great 
improvements  made  in  the  processes  and  in- 
Etruments;  the  diagnosis  and  treatment  of 
tumors,  whether  encysted,  fatty,  vascular,  or 
malignant;  the  cure  of  strabiEmos,  and  the 
generally  improved  treatment  in  diseases  of 
the  eye,  including  the  invention  of  the  oph- 
thalmoscope by  Helmholtx  in  18&1,  and  the 
reformation  of  ophthalmic  medicine  and  sur- 
gery carried  on  by  Von  Graefe,  Donders,  Bow- 
man, Toynbee,  Wilde,  Von  TrCltsch,  Politier, 
and  others;  the  restorative  processes,  by 
which  the  nose,  lip,  and  other  parts  are  re- 
formed from  adjacent  tisanes;  the  treatment 
of  harelip  and  of  club-foot;  and  the  notable 
advance  consequent  upon  the  conservative 
treatment  of  gunshot  and  other  wounds  of  the 
brain. — As  from  the  nature  of  their  duties 
suits  for  malpractice  are  mora  often  brought 
against  surgeons  than  against  physicians,  it 
will  be  appropriate  here  to  speak  of  their  legal 
obligations,  though  the  same  laws  apply  to 

Jractitionersinanyof  the  branchea  of  medicine, 
a  undertaking  the  treatment  of  a  patient,  the 
surgeon  enters  into  a  legtd  obligation  and  as- 
sumes legal  liabilities,  which,  though  seldom 
expressly  defined,  are  yet,  in  the  apprehension 
of  the  law,  fixed  and  certain.  The  law  holds 
that  he  contracts  for  the  possession  of  that  rea- 
sonable degree  of  learning,  skill,  and  experi- 
ence which  the  members  of  his  profession  or- 
dinarily possess.  Those  also  who,  like  oculists, 
anristo,  or  dentists,  claim  to  be  particularly 
conversant  with  and  skilful  in  the  treatment 
of  the  diseases  of  single  organs,  most  -be  held 
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to  «  peonliar  respotuibilltj.  The  Bune  Is  tnie 
of  largeoni  of  great  pretensions  in  large  cities 
a>  oompared  with  those  residing  in  remote  and 
thini?  settled  distriota.  Id  imdertakiiig  a  case, 
the  sarseon  also  oontraotA  that  he  wUl  appl; 
the  (kiu  which  be  posies»e«,  whatever  he  ita 
de^ee,  with  reasonable  and  ordinarT  diligence 
and  care.  Eztraordinar;  osre  is  no  more  im- 
plied than  eitrBordinar^  skill ;  nor  ia  the  prac- 
titioner supposed  to  gnarantM  a  cure,  thoogh 
he  maj  if  he  chooses  contract  to  effect  a  core, 
and  then  he  mnet  answer  for  a  failure.  The 
practitioner's  skUl  in  anj' caae  will  ordinarily  be 
required  to  embrace  those  phases  and  phenom- 
ena which  nanallj  characterize  the  dominant 
disease ;  and  any  mischance  which  connects 
itself  imraediatelj  with  these  will  involve  tlie 
qaestlOD  of  skill.  His  diligence  and  care  will  be 
exerobed  in  watching  for  and  guarding  against 
the  accidental  inflnences  which,  if  overlooked, 
inaj  delaj  or  even  prevent  the  restoration  of 


geon  is  not  responsible  for  want  of  anoceH  nor 

for  mistakes  in  cates  of  real  donbt  and  un- 
certainty. The  Borgeon's  liability  in  oases  of 
malpractice  is  ordinarily  only  a  civil  one,  and 
the  injory  he  does  can  nsnally  be  compensated 
by  dunages.  Bat,  in  cases  where  death  has 
followed  the  treatment,  and  it  has  seemed  to 
be  the  direct  oonseqnenoe  of  the  treatment, 
there  have  been,  not  nnfreqnentiy,  charges  of 
criminal  malpraatioe  preferred  against  the  med- 
ical practitioner.  To  constitnte  a  crime,  there 
moat  bo  a  malicious  or  oriminal  intent.  This 
Intent  may  exist  in  an  actnal  design,  or  the 
law  will  infer  it  from  gross  rashness  or  want 
of  oironmspeotion.— Where  no  statntory  pro- 
hibition intervenes,  all  regnlar  and  irre^ar 
Eraotitioners  are  to  be  placed  on  the  same  f  oot- 
ig.  Leaving  oot  of  consideration  oases  of  ex- 
press malice,  which  wonld  hardly  be  inclnded 
under  the  designation  of  malpractice,  oar  topic 
is  reduced  to  those  oases  in  which  the  charge 
is  fonnded  npon  gross  ignorance,  gross  negli- 
gence, or  gross  rashness.  With  particular  ref- 
erence to  the  charge  of  manslaughter,  the  law, 
especially  in  England,  is  that  "  if  one,  whether 
a  medicd  man  or  not,  profess  to  deal  with  the 
life  or  health  of  another,  he  is  bound  to  nse 
competent  skill  and  snfflcient  attention ;  and 
if  he  cause  the  death  of  the  other  through  a 
gross  want  of  either  of  these,  he  will  be  guilty 
of  manslaughter ;"  or  as  an  eminent  American 
anthority,  Mr.  Bishop,  states  the  law:  "The 
carelessness  in  a  medical  man  which,  if  death 
follow,  will  render  him  liable  for  manslaugh- 
ter. Is  gross  carelessness,  or,  as  it  is  more 
strongly  expressed,  the  grossest  ignorance  or 
moat  criminal  inattention." 

SCUCATE,  a  carnivorous  mammal  of  South 
Africa,  coming  near  the  ichneumons.  It  is  the 
rvMOna  (lurieata)  eaperuit  (11].),  and  is  some- 
Cines  called  tenick.  It  is  about  a  toot  long, 
with  a  tail  of  6  or  8  in.,  and  about  0  in.  high; 
it  is  nocturnal,  dwelling  in  burrows  whii^  it 


«  dark  hands  across  the  back.    It  U  do^ 


BnileMs  (Sfaeu  eapenali). 

and  intelligent,  and  is  oftan  domesticated  for 
the  destruction  of  vermin. 
SDSDUM,  or  Dattfe  Silua.  See  Oti^RA, 
SIfBIViM,  a  river  of  Dutch  Guiima,  which 
rises  in  the  monntains  on  the  S.  frontier,  flows 
throngh  the  centre  of  the  colony,  and  falls  Into 
the  Atlantic  about  10  m.  below  Paramaribo 
after  a  course  of  about  800  m.  It  has  aeveral 
tributaries,  and  is  navigable  for  large  vessela 
abont  80  m.  from  Ita  mouth. 

SnUtET,  a  8.  E.  county  of  ^glsnd,  border- 
ing on  Hiddlesex  (from  which  It  is  separated 
by  the  Thames),  Kent,  Busees,  Hompahire,  and 
Berkshire;  area,  748  aq.  m. ;  pop.  in  1871, 
1,080,370.  That  part  of  the  county  which  liea 
on  the  Thames,  with  much  of  the  land  on  the 
twrders,  is  exceedingly  fertile.  Parts  of  the 
shire  are  famed  for  the  beauty  of  their  scenery. 
The  principal  streams  are  the  Wey,  Mole,  and 
Wandle,  which  fall  into  the  Thames.  There 
are  extensive  market  gardens  and  flower  tarma. 
where  besides  flowersmedlcinalherbsai 


r  tarma. 
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hoMery,  paper,  earthenware,  leather,  and  ale 
are  msnufactnred.  Besides  Southwark,  Lam- 
beth, and  other  portions  of  London,  the  most 
important  places  are  the  three  oonntv  towns, 
Quildford,  Oroydon,  and  Kingston,  and  Epsom, 
Beigate,  Fambam,  and  Qodelming. 
WUET,  Bmit  Unaai,  earl  of,  an  En^^ish 

Eoet,  bom  abont  1616,  beheaded  on  Tower 
ill,  London,  Jan.  SI,  I&47.  He  was  the  eld- 
est son  of  Thomas  Howard,  third  dnke  of 
Norfolk,  and  passed  his  youth  at  the  court  of 
Henry  VHI.  In  IS82  he  married  the  daugh- 
ter of  the  earl  of  Oxford,  and  went  to  France 
with  the  duke  of  Richmond.  He  asidsted  In 
the  trial  of  Anne  Boleyn  in  16S6,  served  in 
France  in  1540,  and  was  Imprisoned  for  some 
wild  irregularities  in  164S.  In  1544  he  oom- 
manded  in  France,  and  earned  the  rank  of 
field  marshal.  After  the  taking  of  Bonlogne 
he  become  ita  governor,  and  oontduned  the 


byCoogle 


SUBROGATE 

WIT  with  Bdrsnttge  imlj]  Juraat?,  1549,  whon 
he  met  with  a  reTerae.  A  puiio  among  hii 
froopa  unMd  a  tailtm  to  interoept  a  convor 
ol  prOTuiona  near  St  £tieime,  and  hia  riTU, 
tlw  «arl  of  Hertford,  nftenrvd  the  protec- 
tor Somerset,  indnoed  tbe  king  to  recall  him 
to  England.  Snrrej'a  aommenti  on  thia  ao- 
titm  offended  Henrj,  who  impriaoned  him  for 
a  ahort  time  tn  the  tower,  "Ihe  Hertford  fao- 
tioii  lost  no  opportonitj  to  excite  the  f  eara  of 
the  king,  and  on  Deo.  19,  IMa,  Borrej  with 
hia  father  waa  again  arrerted  on  a  ehuge  of 
treaaon,  for  having  qaartered  the  rojal  armi 
with  his  own.  Burr^  in  on  eloquent  defence 
proved  ooncloiivelT'  his  right  to  aasome  the 
royal  arms ;  jet  he  was  otmdemned  and  eic- 
CQted  about  a  week  before  the  death  of  the 
king.  Bis  works  oonMat  of  sonneta,  amatory 
verses,  eleglee,  paraphrases  from  the  Soriptores, 
and  trantlatioiuof  the  seoondand  fourth  books 
of  the  SatU,  and  afford  the  first  instance  of 
the  use  of  the  sonnet  and  of  blank  Terse  in 
English  poetrj.  The  first  edition  of  his  son- 
neta was  published  bj  Riohard  Tottel  in  1C67. 
Editioua  of  his  works,  with  those  of  Sir  Thom- 
as Wjatt,  and  bit^raphies,  have  been  published 
h7  George  Frederick  Nott,  D.  D.  (S  toIb.  4to, 
181It~'18;  new  ed.,  1871),  Sir  Harris  Nicolas 
(1S81),  Prof.  Ohild  (Boeton,  ISM),  and  the 
Ber.  R.  Oilfillan  (Edinburgh,  186S). 

MUMUIK    Bee  Probatk. 

8IIUT>  L  A  8.  E.  ooanty  of  Virainia, 
bounded  N.  £.  bj  James  river  and  S.  W.  hj 
Btackwater  river ;  area,  S40  sq.  m. ;  pop.  in 
1870,  S,680,  of  whom  8,199  were  colored. 
Tbe  Burfaoe  is  moderately  hillf  and  the  aoil 
fertile.  The  chief  productions  in  1870  were 
ee,9B6  bushels  of  Indian  com,  44,66S  of  peas 
and  beans,  1G,77S  of  Irish  and  8,S81  of  sweet 
potatoes,  and  1,104  Ibc  of  wool.  There  were 
4S9  horses,  724  milch  cows,  1,118  other  oattle, 
1,088  sheep,  and  4,078  swine.  Capital,  Burrj 
Court  Honse.  n.  A  N.  W.  county  of  North 
Carolina,  bordering  on  Virginia,  bounded  B. 
by  the  Yadkin  and  drained  by  Ararat  and 
Fisher  nvers ;  area,  abont  000  sq.  m. ;  pop.  in 
1870,  11,263,  of  whom  1,660  were  colored. 
The  snrfaoe  is  in  part  mountainous  and  gen- 
erally hilly.  Ararat  or  I^lot  monntain  in  the 
sontheast  is  the  highest  peak  in  this  region. 
Tbe  chief  prodactions  In  18T0  were  £0,701 
bushels  of  wheat,  18,029  of  rye,  190,171  of 
Indian  corn,  86,831  of  oats,  14,707  of  Irish 
and  16,808  of  sweet  patatoe^  264,988  Ibe.  of 
tobaeoo,  19,680  of  wool,  81,388  of  butter, 
6,188  of  flax,  68,669  of  honey,  and  0,681  gal- 
lona  of  sonhum  molasses.  There  were  1,180 
horses,  9,178  mildi  oows,  8,980  other  oattle, 
0,414  sheep,  snd  11,SS4  swine;  8  monnfao- 
tories  of  cotton  goods,  6  of  chewing  tobacco, 
and  4  flour  mills.    Capital,  Dobson. 

HORVnue  (Fr.  lurwif,  to  overlook),  the 
art  of  measunng  portions  of  the  surface  of 
the  earth,  either  (or  the  purpose  of  calculating 
the  contents  of  areaa,  of  laying  ont  traots  ta 
required  extent,  of  eatablishing  roods,  or  of 
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preparing  mqis.  The  ancient  science  of  ge- 
ometry grew  out  of  the  practice  of  surveying, 
■od  now  embodies  the  mathematical  princi- 
plea  upon  which  the  work  is  conduoted.  This 
soienoe  was  cultiviUed  by  the  £^ptiaiu  at  a 
very  early  period,  and  many  of  the  old  Greek 
writers  ascribe  its  origin  to  changes  wbieh 
annually  took  place  from  the  InandatioD  of 
the  Nile,  and  to  the  consequent  necessitj  of 
adjusting  the  claims  of  each  person  reapeotiag 
the  limits  of  lands.  The  progress  of  the  art 
of  surreying  to  its  higher  ^>plioation  in  deter- 
mining the  figure  of  the  earth  has  been  traced 
in  the  artide  Eadtb;  and  the  operations  in 
trigonometrioBl  surveys  upon  a  grand  scale  ore 
described  under  Coast  Subvbt. — Tbe  systems 
of  surveying  may  be  classed  according  to  ita 
special  objects ;  as  land  surveying,  for  deter- 
mining the  contents  of  areas,  or  dividing  tracts 
into  lots  of  smaUer  dimensions;  topographical 
surveying,  which  inolndes  the  measurement 
of  horiiontal  lines  and  angles,  and  the  varia- 
tions of  level,  so  that  the  superficial  inequali- 
ties may  be  graphically  represented ;  hydro> 
graphiool  or  maritime  anrveying,  the  object  of 
which  is  the  determinstion  of  the  positjons 
of  ohonnele,  shoals,  rocks,  and  the  shore  tine; 
and  mining  surveying,  for  fixing  the  positiona 
of  the  underground  works  in  mines,  so  that 
these  can  be  correctly  mapped.  Surveys  ex- 
tending over  large  territories  involve  the  con- 
sideration of  the  curvature  of  the  earth  and 
the  use  of  spherical  trisonometry,  and  are 
called  geodetie  in  controdistinotion  from  ordi- 
nary surveying  over  more  limited  areas,  which 
may  with  •uoScient  accuracy  be  conducted 
witiiout  reference  to  the  figure  of  the  earth, 
and  which  may  be  termed  plane  surveying. 
(See  QiomaT.)  These  systems  all  involve  the 
same  principles  of  measuring  lines  and  angles 
between  definite  points  upon  the  area  inoluded 


in  the  survey,  and  reproducing  these  upon 
paper,  reduced  to  a  convenient  scale.  Oolcu- 
lating  the  content  of  the  area  is  commonly 


the  oonclnsion  of  the  work  of  land  surveying. 
Traots  of  any  shape  or  mte  may  be  accurately 
surveyed,  it  tolerably  level  and  dear,  with  no 
other  iuBtrument  than  the  snrv^or's  chsin 
(see  QuNTax,  EniniHn} ;  and  for  this  may  be 
substituted  a  meaaoring  tape,  a  measured  rope, 
or  leather  driving  reins.  This  is  done  by  mea- 
suring all  the  sides  of  the  tract,  and  then  disg- 
onols  from  one  comer  to  another,  so  selected 
as  to  divide  the  tract  into  trianglea  as  nearly 
eqnilateral  as  potable.  The  nnmber  of  diag- 
onals will  be  two  less  than  the  number  of 
sides.  In  nsing  the  chain  it  is  to  be  kept  as 
nearly  horisontal  as  possible,  or  if  the  mea- 
surement is  made  on  a  slope  the  variation  from 
the  horizontal  b  to  be  determined  and  duly 
allowed.  Tn  case  tbe  comers  are  not  vinble 
from  each  otlier.  Intermediate  points  may  be 
adopted  and  used  for  the  teminations  of  lines 
from  comers,  tbe  object  being  in  every  case 
to  diride  the  tract  Into  triangles  of  which  the 
sides  ore  all  measured.    Proof  lines  meaoored 
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from  &  corner  of  each  triangle  to  the  opposite 
eide  serve  to  reotifj  the  other  measarea  of  the 
triangle,  and  if  perpendioular  to  the  eide  afford 
A  aonvBoient  means  of  calcalating  opon  the 
KTonnd  the  area  of  the  triangle.  Perpendicn- 
hn  to  anj  line  are  readily  lud  out  wi^  a 
ohun,  as  carpenters  and  maxons  draw  right 
angles  b?  what  thej  call  the  6,  S,  and  10  rule, 
the  popular  application  of  the  prinoiple  of  the 
■qnare  of  the  njpothenuse  being  equal  to  the 
snm  of  the  squarea  of  the  two  other  aides. 
The  method  is  to  meaiare  from  the  point 
where  the  perpendioolar  meeta  the  line,  either 
along  this  hne  or  along  the  perpendicular,  a  dis- 
tsnoe  equal  to  six  nnits  of  any  kind,  and  then 
upon  the  other  of  these  lines  a  distance  of 
eight  units.  The  two  lines  are  perpendicular 
to  each  other  when  the  two  termini  are  just 
ten  units  apart.  Oonvonient  distances  tor  this 
measurement  might  be  8,  4,  and  6  rode  or 
chains,  or  any  eimilar  multiples  of  these  num- 
bers, as  21,  as,  and  8Q.  Other  trigonometri- 
cal methods  readily  surest  themMlTes,  A 
Dnmber  of  oonvenient  inatrnments  of  simple, 
form,  known  as  the  sarreyor's  cross,  are  in 
use  for  setting  out  perpendiculars  by  lines 
of  sight,  crossing  each  other  at  right  angles ; 
and  a  temporary  substitate  for  them  is  easily 
made  by  sticking  a  pin  in  each  comer  of  a 
square  piece  of  board,  and  sighting  across 
these  in  the  direction  of  the  line  and  at  right 
angles  to  it.  Angles  in  the  field  are  deter- 
mined by  a  chain,  by  measuring  a  "tie  line" 
from  a  measured  point  on  one  side  to  another 
measured  point  on  the  other  aide.  By  this 
means  the  boundaries  of  a  tract  may  be  de- 
termined when  it  cannot  be  conveniently  mea- 
sured off  in  triangles.  A  great  variety  of 
expedients  are  adopted  for  overcoming  nat- 
ural obstacles  and  determining  the  extent  and 
shape  of  inaccessible  objects,  systems  of  tri- 
angles being  in  snch  oases  formed  outside  of 
and  aronnd  suoh  objects.  Crooked  lines  are 
determined  by  means  of  perpendionlar  offsets 
measured  from  different  points  along  a  straight 
line  run  as  nearly  coincident  to  the  crooked 
line  as  may  be.  In  all  the  methods  of  survey- 
ing, the  measurements,  together  with  various 
incidental  observations,  are  recorded,  after 
some  established  systeio,  in  what  are  called 
field  notes,  and  from  these  the  results  of  the 
survey  are  afterward  plotted  to  a  convenient 
aoide. — A  more  oommoQ  system  of  surveying 
is  that  in  vbich  instruments  for  taking  angles 
are  employed  in  connection  with  the  chain. 
A  graduated  horizontal  circle,  with  a  straight 
edge  called  fia  alidade  taming  upon  its  cen- 
tral point,  which  may  be  conveniently  sight- 
ed along,  furnishes  the  means  of  ascertaining 
the  angular  distance  of  two  lines,  the  instru- 
ment being  set  at  their  intersection,  and  the 
alidade  pointed  in  the  direction  of  one  and 
then  of  the  other.  This  involves  the  princi- 
ple of  the  engineer's  transit,  or  of  the  the- 
odolite. (See  T(MODOi.iTK.)  With  these  in- 
struments angles  con  be  determined  with  great 


aocnracy,  especially  when  the  obserrationt  are 
repeated  by  reversing  the  instrument  and  t^ 
king  the  mean,  each  including  the  reading  of 

both  verniers.  With  the  transit  and  the  chain 
for  measuring  distances,  a  tract  of  almoat  any 
dimenuoQS  is  accurately  surveyed  by  mea- 
suring the  angles  at  its  comers,  and  ue  cor- 
rectness o(  the  work  is  proved  when  the  sum 
of  all  the  interior  angles  is  found  equal  to  the 
product  of  two  right  angles,  or  180°,  by  tta« 
number  of  sides  of  the  tract  less  two ;  or  if 
the  instrument  be  used  by  the  method  called 
traversing,  or  "surveying  by  the  back  angle" 
(which  consists  in  noting  the  angle  which  each 
successive  line  makes,  not  with  the  preceding 
line,  but  with  the  first  line  observed,  which  ia 
hence  called  the  meridian  of  the  aurvoy),  then 
the  reading,  on  getting  ronnd  to  the  la^  sta- 
tion, and  looking  back  to  the  first  line,  should 
be  860°,  or  0°.  A  compass  and  chain  may  be 
employed  in  filling  up  the  interior  details  of  a 
large  survey  with  the  transit ;  and  the  oompaaa 
may  be  used  for  determining  the  magnetic  bear- 
ing of  one  of  the  lines,  unless  this  be  aatronom- 
icsJly  ascertained  by  observations  of  the  north 
star  or  of  the  shadows  before  and  after  soon. 
The  compass  is  the  instrument  in  most  common 
use  in  ordinary  surveying.  The  magnetJo  nee- 
dle, wherever  the  instrument  is  set,  establiabea 
the  meridian  line,  and  from  this,  the  sights  of 
the  instrument  being  turned  to  any  other  line, 
the  angle  of  divergence  is  read  on  the  gradua- 
ted circle  around  the  compass  box.  Thisinstrn- 
ment  has  been  described  under  ita  own  name ; 
also  the  more  perfect  instrament,  in  which  ita 
inaccuracies  are  obviated,  under  the  head  of 
OoMPASs,  Solar. — The  detwls  of  surveys  are 
variously  modified  according  to  the  extent  of 
the  area,  character  of  the  ground,  d«).  With 
the  transit  or  compass,  the  boundary  lines  may 
be  all  followed  out,  the  angles  they  make  with 
each  other  determined,  and  their  lengths  mea- 
snred  by  the  chun;  the  points  of  crossing  ot 
roads,  brooks,  fences,  &c.,  measured,  and  the 
bearings  of  these  objects  taken ;  and  increased 
accuracy  may  be  given  to  the  work  by  run- 
ning diagonal  or  proof  lines,  as  in  ohun  sur- 
veying. Additional  checks  are  furnished  by 
taking  at  each  station  the  bearings  of  some 
marked  objects,  which  when  the  work  ia  plot- 
ted should  severally  fall  at  the  points  of  inter- 
section of  the  lines  directed  toward  these  ob- 
jects from  the  several  stations.  Sometimes  a 
tract  may  be  surveyed  from  a  measured  base 
line,  either  a  line  within  or  withoot  it,  or  one 
of  the  boundary  lines,  by  placing  the  compass 
successively  at  each  end  of  this  line  and  taking 
the  bearings  of  each  oorner ;  or  without  a  com- 
pass the  work  may  be  very  conveniently  per- 
formed with  approximate  correctness  by  the 
plane  table  method,  provided  no  angles  are 
token  less  than  80°  nor  larger  than  100°.  A 
drawing  board  covered  with  paper  is  set  up  at 
one  end  of  a  measured  base  line,  and  a  ruler 
furnished  with  upright  sights  at  each  end,  ex- 
actly over  the  drawing  edge,  is  aet  with  this 
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«3gv  sgaimt  s  fine  needle  stnck  np  in  the  board, 
yd  is  then  direcud  saccessivelj  toward  tba 
Jbrnera  of  the  tract  to  be  Bnrveyod  and  any 
'  other  prominent  objects,  toward  which  from 
the  needle  linea  are  to  be  drawn  on  the  paper. 
One  of  these  lines  should  also  be  in  the  direc- 
tion of  the  measured  line.  The  inatnunent  is 
then  taken  to  the  other  end  of  the  measured 
line,  the  needle  is  removed  along  the  last  line 
named  on  the  board  a  distance  corresponding, 
BocordiDK  to  the  scale  adopted,  to  that  of  the 
meaanred  line  on  the  groond,  and  the  board  is 
so  plac«d  as  to  make  the  line  toward  the  for- 
mer station  correct.  The  mler  is  then  agun 
pointed  to  the  same  objects,  and  lines  are 
arawn  toward  each  from  the  new  position  of 
the  needle.  Their  intersections  with  the  for- 
mer lines  designate  the  places  of  these  objects 
on  the  plane.  The  plane  table  is  nsed  in  Tari- 
oos  other  ways,  as  bj  moving  it  from  one  cor- 
ner to  the  next,  and  placing  it  at  each  so  that 
the  last  line  drawn  coincides  with  that  in  the 
l^nnd.  From  any  central  point  also  radia- 
ting lines  may  be  measured  to  the  comers,  and 
the  diatancei  measnred  and  marked  oS  accord- 
ing to  the  proper  scale. — Rivers,  brooks,  and 
roads  are  sarveyed  by  meaanring  a  laooesaion 
of  lines  following  their  general  coarse,  and  ta- 
king offsets  from  the  sides  of  the  line.  Streets 
are  followed  In  a  similar  manner.  Distances 
are  sometimes  measnred  npon  roads,  where 
expedition  is  more  important  than  extreme 
occnraoy,  by  varions  snbslitntes  tor  the  chain, 
•ome  of  which,  as  the  odometer  and  pedom- 
eter, hare  been  noticed  nnder  the  former  head. 
One  may  toon  accostom  himself  to  pace  In 
straight  lines,  and  with  steps  of  uniform 
lengths,  the  most  exact  method  being  to  regu- 
late the  natnral  Step,  rather  than  to  try  to  at- 
tun  one  of  any  determinate  length.  The  asnal 
averaige  step  of  a  man  is  that  of  the  English 
military  pace,  !}  ft  The  French  geographical 
engineers  accostom  themselves  to  take  regular 
steps  of  A  of  a  metre,  or  2  ft.  Ti  in.— The  Seld 
work  being  completed,  the  Sgare  ot  the  tract 
sarveyed  ia  reproduced  npon  a  diminished  scale 
by  what  is  termed  plotting ;  and  from  this 
plot  the  contents  are  ascertained  by  a  series 
of  mathematical  oalcnlations  applied  succes- 
drely  to  the  several  divisions,  or  hj  the  meth- 
od of  calculation  of  latitudes  and  departures, 
for  which  a  table  of  natural  sines  ia  required, 
nnless  "traverse  tables"  dTing  the  latitude 
■nd  departure  for  any  beanng,  as  fnrnished  in 
some  hooka  on  snrreying,  are  at  hand.  An 
approximate  estimate  of  the  number  of  acres 
inoladed  in  the  aurvey  ia  sometimes  made  by 
drawing  the  plan  upon  sheet  lead  of  nniform 
thickness,  or  npon  Bristol  board  or  heavy  pa- 
per, cutting  ont  the  piece  on  the  boundary 
lines,  and  weighing  it  in  a  delicate  balance. 
The  weight  may  then  be  compared  with  that 
of  a  similar  piece  that  exactly  compriaes  a  defi- 
nite namber  of  acres,  laid  ont  npon  the  same 
scale. — The  extensive  territories  of  the  United 
State*  are  surveyed  npon  a  peculiar  system, 
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iilanned  with  reference  to  fhe  division  of  the 
ands  into  sqaarea  of  uniform  sixe,  so  arranged 
that  any  tract  of  160  acres,  or  a  "  quarter  sec- 
tion," may  have  its  distinct  designation  and  be 
readily  found  upon  the  map  or  recognized  upon 
the  ground  by  the  marks  left  by  the  surveyors. 
£ach  great  survey  is  based  upon  a  meridian 
line  run  due  N.  and  B.  by  astronomical  mea- 
surements the  whole  extent  of  the  survey  in 
these  directions ;  and  upon  a  "  standard  paral- 
lel "  or  base  line  running  E.  and  W.,  umilarly 
eatabliahed  with  great  accuracy.  Parallels  to 
these  lines  are  run  every  6  m.,  naaally  with  the 
solar  compass  corrected  by  frequent  celestial 
observationa;  and  thus,  ai  nearly  as  the  figure 
of  the  earth  admits,  the  surface  is  divided  into 
souares  of  6  m,  N.  and  6.  and  the  some  £.  and 
W.,  each  one  containing  8S  sq.  m.  or  sections, 
into  which  the  territory  is  forther  divided  by 
meridians  and  parallels  run  at  every  mile ; 
while  the  half  mile  being  marked  on  these 
lines  by  setting  what  is  called  a  quarter  post, 
the  points  are  established  for  the  subdivision 
into  quarter  sections.  The  squares  of  S6  sq. 
m.  are  termed  townships,  often  contracted  to 
"  towns  i"  and  each  line  of  them  E,  and  W.  is 
numbered  either  N.  or  S.  from  the  base  line, 
and  each  line  ot  them  N.  and  8.  u  termed  a 
range  and  is  numbered  E.  or  W.  from  the 
meridian.  The  N.  and  8.  lines  bordering  the 
townships  are  known  as  range  lines,  and  the 
£.  and  W.  as  township  lines.  Each  survey  is 
designated  by  the  meridian  on  which  it  Is 
based,  and  of  these  principal  meridians  there 
are  6  designated  by  numbers  and  18  by  special 
names.  The  following  table,  compiled  from 
information  furnished  from  the  general  land 
ofBce  in  August,  1876,  gives  the  dengnation 
of  the  meridians,  tiieir  longitude  WT  from 
Greenwich,  and  the  N,  latitude  or  other  de- 
scription of  the  principal  base  lines : 
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The  86  Mctiont  of  each  township  ttre  nnmbered 
ia  order,  beginning  with  the  N.  E,  comer  and 
thence  proceeding  along  the  N.  ride  of  the 
township  to  aeotion  6  in  the  N.  W.  corner; 
aeotion  7  begins  the  next  Une  of  aectiona  B., 
the  anmbera  running  E.  to  13,  and  then  begin- 
niDg  the  third  line  with  18  and  mnning  W.  to 
18,  and  ao  on,  bringing  No.  86  in  the  8.  E. 
comer  of  the  townihip.  The  qnarter  sectiona 
are  desigUBted  hj  their  position  as  N.  E., 
N.  W.,  S.  £.,  and  8.  W.  Fractional  sections 
of  irregular  ^pw  are  admitted  on  the  borders 
of  lakes,  riTcrs,  &o.  With  these  explanations 
any  tract  may  be  readily  pointed  oat  upon  the 
gOTaroment  maps  from  its  abbreviated  descrip- 
tion, or  any  locality  in  the  wildest  territory 
may  be  correctly  defined ;  thns  the  8.  W.  qr, 
aect  18,  T.  66  N.,  R.  84  W.,  meridian  Michi- 
f(an,  ia  traced  directly  to  an  old  mining  loca- 
tion near  the  N.  E.  extremity  of  Isle  Royale, 
Lake  Superior.  The  law  which  established 
this  system,  while  it  required  that  the  N.  and 
8.  lines  shoold  be  true  meridians,  also  required 
that  the  townships  should  be  six  miles  sqnare. 
To  satisfy  both  of  these  conditions  is  phyri- 
oally  impossible,  for  the  figure  of  the  earth 
causes  the  meridians  to  converge  toward  the 
pole,  thns  making  the  N.  line  of  each  town- 
ship shorter  than  its  8.  line;  an  inequality 
which  becomes  more  and  more  marked  the 
higher  the  latitude  of  the  surveys.  Provision 
is  consequently  made  for  eorrecting  the  errors 
thus  caused,  by  establishing  what  are  called 
correction  lines,  whiob  are  parallels  bounding 


townships  when  lying  8.  of  the  principal  base, 
from  which  the  surveys  as  they  are  continued 
are  laid  out  anew,  the  range  lines  again  start- 
ing at  correct  distances  from  the  principal  me- 
rlman.  In  Uiohigan  these  correction  lines  are 
repeated  at  the  end  of  every  tenth  township, 
bat  in  Oregon  they  have  been  repeated  with 
every  fifth  township.  The  instmotious  to  the 
surveyors  have  been  that  each  range  of  town- 
ships should  bo  made  as  much  over  6  m.  in 
width  on  each  base  and  oorreotion  line  as  it 
will  fall  short  of  the  same  width  where  it  closes 
on  to  the  next  correction  line  N. ;  and  it  is 
farther  provided  that  in  all  cases  where  the 
exterior  lines  of  the  townships  shall  exceed  or 
shall  not  extend  6  m.,  the  excess  or  deficiency 
ehall  be  specially  noted  and  added  to  or  de- 
ducted from  the  western  or  northern  seotions 
or  half  sections  in  such  township,  according  as 
the  error  may  be  in  running  the  lines  from  E. 
to  W,  or  from  8,  to  N.  In  order  to  throw 
the  excesses  or  defictendes  on  the  N.  and  on 
the  W.  sides  of  the  township,  it  is  necessary 
to  snrvey  the  section  lines  from  8.  to  N.  on 
a  true  meridian,  leaving  the  result  in  the  K. 
Una  of  the  township  to  be  governed  by  the 
tonvexity  of  the  earth  and  the  oonvergenoy  of 
the  meridians.  Navigable  rivers,  lakes,  and 
islands  are  "meandered"  or  surveyed  by  the 
oompaia  and  chain  along  the  bank>.^The  In- 
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ftrnmeiiti  emplt^ed  on  these  surveys,  besides 
the  aolar  compass,  are  a  sarveying  chun  88  fL 
long  of  60  links,  and  another  of  smaller  wi^ , 
as  a  standard  to  be  used  for  correcting  the 
former,  as  often  at  least  as  every  other  day ; 
also  11  tally  pins  made  of  steel,  telescope, 
targets,  tape  measure,  and  tools  for  marking 
the  lines  upon  trees  or  stones.  In  surveying 
through  woods,  trees  intercepted  by  the  line 
are  marked  with  two  chops  or  notches,  one  on 
each  side;  these  are  called  sight  or  line  trees. 
Other  trees  near  by  not  touched  by  the  line 
are  blazed  on  two  sides,  qaartering  toward 
the  line ;  but  if  at  some  distance  from  the  line, 
the  two  blazes  should  be  near  together,  on  the 
ride  facing  the  line.  These  are  generally  fonud 
to  be  permanent  marks,  not  only  recognizable 
for  many  years,  bat  carrying  with  them  their 
own  age  by  the  rings  of  growth  around  the 
blaze,  which  may  at  any  subsequent  time  be 
cat  out  and  counted  as  years ;  and  the  same 
are  recognized  in  courts  of  law  as  eridence  of 
the  dote  of  the  snrvey.  They  cannot  be  ob- 
literated by  cutting  down  the  trees  or  other- 
wise without  leaving  evidence  of  the  act. 
Oorners  are  marked  upon  trees  if  found  at  the 
right  spots,  or  else  upon  posts  set  in  the  ground, 
and  sometimes  a  monument  of  stones  is  used 
for  a  township  comer  and  a  single  stone  for 
section  corners;  mounds  of  earth  are  made 
where  there  are  no  stones  nor  timber.  At  tba 
comers  the  four  adjacent  sections  are  desi|^ 
nated  by  diattnct  marks  out  into  a  tree,  one  in 
each  section.  These  trees  facing  the  corner 
are  plwnly  marked  with  the  letters  B.  T. 
(bearing  tree)  cut  into  the  wood.  Notches  cut 
upon  tne  comer  posts  or  treea  indicate  the 
number  of  miles  to  the  outlines  of  the  town- 
ship, or,  if  on  the  boundaries  of  the  township, 
to  the  township  comers.— A  useful  text  iKXik 
is  the  "Treatise  on  Land  Surveying"  of  W. 
M.  GiUespie  (new  ed.,  New  York,  187(1). 

SDKTIiIe,  ■argwdta  EKsMre  OsdMe  As  Talsa- 
dalp  de,  a  French  lady  of  the  leth  century, 
the  reputed  authoress  of  remarkable  posthu- 
mous poems  first  collected  in  1808  by  Vander- 
bourg.  They  bare  been  ascribed  to  her  de- 
scendant, the  marquis  Joseph  Etienne  de  Sor- 
ville,  a  royalist  execnted  in  1798,  and  with  leea 
probability  to  the  publisher  TanderbouiB  him- 
self. The  poema  are  in  the  style  of  the  IBth 
century,  and  refer  to  Clotilde's  husband  Biren- 
ger  de  Surville,  who  fell  during  the  defence  of 
Orleans  sgwist  the  English.  Other  parta  of 
them  are  believed  to  apply  to  the  perseoationa 
endored  by  Louis  XTl.  The  publication  has 
given  rise  to  a  long  controversy,  but  even  those 
who,  like  Villemain  and  Bainte-Beuve,  ques- 
tion its  genuineness,  unite  in  praising  the  ge< 
nias  of  the  work, 

SDS,  a  territory  of  Morocco,  comprising  the 
Atlantic  coast  of  that  country  between  the 
Atlas  mountains  and  the  river  Aaaka  or  Nnn, 
and  extending  S.  to  the  country  called  Draa ; 
area,  about  11,S00  sq.  m. ;  ^op.  estimated  at 
760,000.    It  is  mostly  moDntunooB,  the  ollmsta 
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u  herfUifnl,  ind  the  soil  generiU;  good.  The 
pijndpal  productionB  are  the  cereals  and  le- 
^pnea,  and  the  date,  olive,  aif^an,  Ak,  almond, 
I'uid  grape.  The  moontaiu  are  rich  in  min- 
"^  erala,  partioalarl}'  copper  and  lead,  and  ther« 
are  numerooB  minea  which  were  ancientlj 
worked.  The  inhabitaiitB,  who  are  Bhellooha 
or  Berbers  and  Arabs,  are  more  aastere  and 
more  warlike  than  others  of  the  Uoroocans, 


dant,  the  chief  oitj,  a  walled  town  with  five 
gatea,  is  in  the  TfJley  of  the  river  Sua,  44  m. 
trota  the  ooaat.  The  N.  part  of  Sua,  above 
the  river  Gaz,  is  ruled  by  the  govenior  of  Ta- 
rndant  under  the  aathorit;  of  Morocco.  Taze- 
ronalt,  8.  of  the  Oaz,  is  governed  bj  a  nomi' 
nallr  independent  sovereign,  and  the  remainder 
is  under  independent  sheiks. 

8081  (Gr.  Ti  ZoSma,  the  citj  of  Kliee),  an  sn- 
dent  citj  of  Persia,  the  Shaahan  (Eeb.,  Ulj)  of 
the  Soriptiu^E,  the  capital  of  the  province  of 
Sosiana,  and  one  of  the  reddencet  of  the  court. 
It  wai  between  the  Choaspea  (the  modem 
Eerkh^  and  the  Coprates  (Abe^  an  affluent 
of  the  Kanin),  enjoyed  a  fine  climate,  and  was 
one  of  the  laigeot  citiee  of  the  Persian  empire. 
Strabo  Bays  it  waa  120  stadia  In  oiroamfarenoe, 
and  anrronnded  with  a  wall  of  bnmt  briok. 
According  to  Piinj,  it  was  foanded  by  Darius 
Hystaspis,  though  others  make  Tithonns,  the 
fsther  of  Uemnon,  its  founder.  It  was  for  a 
long  period  the  chief  treasury  of  the  Persian 
empire.  In  836  B.  O.,  when  visited  by  Alex- 
ander, it  possessed  immense  wealth,  and  from 
its  plunder  he  gave  largessee  to  his  soldiers 
and  presents  of  great  value  to  bis  generals 
on  the  occasion  of  his  marriage  with  Barsine 
and  Parysatis.  There  has  been  considerable 
oontroversy  as  to  the  site  of  the  ancient  city, 
bat  the  disoovery  by  Sir.  W.  F.  Williams  and 
lb.  W.  E.  Loftns  of  a  gi^tio  tomulns  and 
cuneiform  and  Greek  inscriptions  at  the  mod- 
em Sns,  E.  of  the  Kerkha,  establish  that  as 
the  locality  of  Sasa,  over  Shnster,  which  was 
formerly  suggested  as  a  probable  site. 

BGHilU  (also  Sunt  and  Citia),  an  ancient 
province  or  region  of  Persia,  of  great  extent, 
mountainous  in  the  northeast,  but  mostly  a 
plain,  lying  between  the  Zagros  mountains  and 
the  Tigris,  tMonded  N.  by  Media  and  fi.  by  the 
Persian  gulf.  It  nearly  corresponded  to  the 
modem  province  of  Ehnzistan.  It  was  drained 
by  the  Pasitigris  (supposed  to  be  the  lower 
Earnn),  the  Eulteus  (the  upper  Karun),  the 
ChoBSpM  (Eerkha),  the  Copratea  (Abzal),  the 
Hedypnus  (Jerrahi),  and  the  Oroatis  ^ab). 
Its  eariieat  inhabitants  were  the  Eiymei,  prob- 
ably the  Elamites  of  Boripture,  a  portion  of 
whom  atill  occupied  it  in  the  time  of  Btrabo ; 
ibe  other  tribes  mentioned  as  settled  in  the 
province  are  the  Susii,  who  were  agriculturista 
and  had  their  villages  on  the  plidn,  and  the 
Cissii,  Oossfei,  Uxii,  and  Messabatss,  all  preda- 
tory mountaineero.    (See  Elymaib,  and  Ehu- 


SDBO^  Ditakk,  a  German  aaoetio  writw,  also 
known  as  Brother  Amasdiu,  but  whoae  real 
name  waa  Yon  Berg,  bom  in  Ueberlingtn,  on 
Lake  Constanoe,  about  1800,  died  in  Ulm,  Jan. 
25,  1856.  Ue  waa  educated  in  a  Dominican 
convent  at  Constance,  and  at  Cologne  under 
the  mystic  Eckhart.  After  his  mother's  death 
he  adopted  her  family  name  in  his  18th  year, 
and  lea  a  life  of  penance  at  the  Constance 
convent  till  1340,  when  he  became  an  itinerant 
preacher  of  great  influence,  especially  among 
women.  His  anDiversary  is  celebrated  by 
the  Dominicans  on  Uarcb  S.  GOrres,  who 
translated  his  autobiography,  regarded  him 
as  among  the  most  faaoinaling  writers  of  his 
claoa,  and  his  Eorvlogium  Sapientia  jStema 
(14B0)  ranked  in  the  middle  ages  next  to  the 
"  Imitation  of  Christ."  His  works,  which  were 
written  in  Latin,  have  been  often  reprinted 
and  translated  into  several  languages  (modem 
German  by  Diepenbrock,  Ratisbou,  1B89  and 
188B).  A  new  edition  of  his  Br^fe,  by  Prega, 
appeared  in  1B6T. 

BCBItll^UIIIi,  a  river  of  New  Tork,  Penn- 
sylvania, and  Maryland,  having  its  source  in 
Otsego  lake,  Otsego  co.,  N.  Y.  It  flows  gen- 
erally B.  W.  to  the  Pennsylvania  line  in  Broome 
CO.,  receiving  the  TTnadilla  and  several  smaller 
tributaries,'  near  the  Pennsylvania  boundary 
it  flows  around  the  base  of  a  spur  of  the  Alle- 

Shaniea  to  Binghamton,  forming  what  is  called 
le  "Great  Bend;"  after  receiving  the  Che- 
nango at  Binghamton,  its  course  is  W.  by 
S.  till  it  again  reaches  the  Pennsylvania  line, 
where  it  takes  a  S.  £.  direction  to  Pittston, 
Luieme  co.,  receiving  the  Tioga  and  numer- 
ous small  tributaries  in  its  course;  at  Pitts- 
ton  it  turns  sharply  S.  W.,  passes  Wilkeabarre, 
and  reoeivea  near  Sunbury  the  large  affluent 
known  as  the  West  branch  of  the  Bnaqnehan- 
ne,  which  is  more  than  SCO  m.  long,  rising 
above  Clearfield,  and  passing  that  town.  Lock 
Haven,  and  Wilhamaport ;  then  turning  south- 
ward, it  receives  the  Juniata  14  m.  above 
EarriabuTg,  and  flowing  thence  B.  £.  enters 
the  Chesapeake  bay  at  Havre  de  Grace.  Its 
length  is  a  little  more  than  400  m.  from  Ot- 
sego lake  to  the  bay,  and  from  the  junction 
of  the  two  branches  168  m.  The  river  is  gen- 
erally shallow,  and  its  course  much  broken  by 
rapids;  in  the  spring,  during  flood,  rafts  and 
strong  boats  float  down  from  Binghamton,  but 
at  other  times  it  is  not  navigable.    Immense 

Joantities  of  timber  are  transported  upon  it. 
lanals  have  been  constructed  along  its  banks, 
on  the  main  stream  for  126  m.,  end  on  the 
West  branch  for  IS4  m.  Its  waters  abound 
with  fish.  The  lower  waters  of  the  Susque- 
hanna are  famons  for  a  great  abundance  of 
ducks  and  other  wild  fowl, 

BraQD^UHVi,  a  N.  E.  county  of  Fennsyl- 
vaoia,  bordering  on  New  York,  and  drained 
by  tributaries  of  the  Busguehanna  river,  a  por- 
tion of  which  lies  in  the  N.  part  of  the  county ; 
area,  800  sq.  m. ;  pop.  in  IBTO,  87,626.  The 
BOrfaoe  Is  very  hilly,  and  the  soil  fertile  and 
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well  adapted  to  graTio^.  Timber  ia  kbandant, 
and  the  export  trade  in  pine  lumber  U  rerj 
eitanBive.  It  is  travereed  by  BSveral  railroads. 
The  ohief  productions  in  1870  were  40,633 
bnahes  of  wlieat,  81,117  o(  rjo,  811,218  o£  In- 
dian corn,  028,081  of  oats,  1TT,S64  of  back- 
wheat,  341,717  of  potatoes,  B8,469  tons  of  haj, 
108,581  lbs.  of  wool,  2,G80,64e  of  bntter,  and 
85,SfiO  of  honey.  There  were  8,282  horaea, 
84,fiS3  miloh  cowa,  20,023  other  cattle,  85,700 
aheep,  and  8,80d  swine ;  8  manofactoriee  of 
agricultural  implements,  Sa  of  carriages  and 
wogona,  10  of  furniture,  4  of  iron  osHtings,  18 
tanneries,  6  flour  mills,  G2  saw  mills,  and  S 
woollen  milla.    Capital,  Montrose. 

S09<|DBUNIfl&    See  OoNKStooAB. 

SUSSEX.  LAN.  county  of  New  Jersey, 
bordering  on  New  Yoric  and  Pennsylvania, 
boanded  N.  W.  by  the  Delaware  river,  and 
drained  by  the  Flatkill,  PaolinBtdll,  Wallkill, 
and  Peqaest;  area,  600  aq.  m.;  pop.  in  1670, 
28,166.  The  Blue  mountains  traverse  the  W. 
and  the  Hamburg  and  Wawayanda  mountains 
the  E.  part,  and  the  remainder  of  the  aorface 
is  very  hilly;  the  soil  is  very  fertile.  The 
Uopstoong  loite  is  in  the  S.  K  part,  and  sup- 
plies the  summit  level  of  the  Uorris  canal; 
■nd  there  are  several  other  small  lakes.  The 
Sossex  railroad  pasaes  through  it  Frankllnite, 
iron  ore,  red  oxide  of  zinc,  and  other  minerals 
are  found.  The  ohief  prodnctions  in  1670  were 
64,632  bnabels  of  wheat,  105,808  of  rye,  422,- 
776  of  Indian  oom,  268,477  of  oats,  72,670  of 
buckwheat,  81,006  of  poUtoes,  40,8SS  tons  of 
bay,  11,959  lbs.  of  wool,  and  1,455,786  of  but- 
ter. There  were  4,230  horses,  17,876  milch 
oows,  5,338  other  cattle,  S,970  sheep,  and  14,- 
414  swine ;  8  manufactories  of  cheeae,  1  of 
pig  iron,  8  of  castings,  6  of  tanned  and  6  of 
ourried  leather,  18  Hour  and  7  saw  mills,  and  6 
distilleries.  Capital,  Newton.  IL  A  8.  coun- 
ty of  Delaware,  bordering  on  Maryland,  Dela- 
ware bay,  and  the  Atlantic,  and  drained  by 
affluents  at  the  Nanticoke  and  Pocomoke  riv- 
ers and  other  streams;  area,  about  1,000  sq. 
m. ;  pop.  in  1870,  81,696,  of  whom  5,488  were 
colored.  The  surface  is  almost  level,  and  the 
eoU  fertile.  It  is  intersected  by  the  Delaware 
division  of  the  Philadelphia,  Wilmington,  and 
Baltimore  railroad,  and  the  Jnnotion  and  Break- 
water railroad.  The  chief  productions  in  1670 
were  09,289  bushels  of  wheat,  1,122,698  of  In- 
dian com,  65,779  of  oats,  87,300  of  Irish  and 
63,390  of  sweet  potatoes,  8,161  tons  of  hay, 
3B,B98  lbs.  of  tobacco,  185,005  of  butter,  28,- 
617  of  honey,  and  82,S47  gallons  of  sorghum 
molasses.  There  were  4,074  borses,  1,265 
moles  and  asses,  6,127  milch  cows,  4,250  work- 
ing oxen,  6,966  oUier  cattle,  12,218  sheep,  and 
18,409  swine;  1  woollen  milt,  5  flour  mills, 
and  30  saw  mills.  Capital,  Georgetown.  III. 
A  S.  E.  county  of  Virginia,  bounded  N,  E.  by 
Blockwater  river  and  intersected  by  the  Not- 
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the  Atlantic,  Mississippi,  and  Ohio,  airf'ibe 
Richmond,  Fredericksburg,  and  Potomac  rdl- 
roads.  The  chief  productions  in  1S70  w%9l 
116,306  bushels  of  Indian  com,  21,867  of  oats,  ^ 
7,223  of  Irish  and  9,818  of  sweet  poUtoes,  ^ 
16,110  lbs.  of  tobacco,  1,888  of  wool,  and  21,< 
523  of  butter.  There  were  546  horses,  876 
milch  cows,  1,662  other  cattle,  1,352  sheep,  and 
5,731  swine.    Capital,  Sussex  Court  House. 

SUSSEX,  a  S.  £.  county  of  England,  border- 
ing on  Surrey,  Kent,  the  English  channel,  and 
Hampshire;  area,  1,464  s^.  m.;  pop.  in  1871, 
417,407.  The  ooost  line  is  not  much  broken, 
the  most  remarkable  projection  being  Beachy 
Read,  564  ft.  above  the  sea.  A  range  of  oholk 
hilla,  called  the  North  Downs,  crosses  the  N.  E. 
part  of  the  county;  and  the  Sonfh  Downs, 
with  an  average  height  of  GOO  ft.  and  from  4 
to  6  m.  broad,  run  tiirough  its  entire  length 
nearly  parallel  to  the  coast.  The  principal 
rivers  are  the  Amu,  Adur,  and  Onse.  The 
county  is  purely  agricultural,  and  wheat  and 
hops  are  the  ohief  products.  The  downs  are 
principally  used  for  pasturage,  and  are  famous 
for  their  mutton.  Sussex  is  remarkably  rich 
in  antiquities.  It  is  divided  into  East  and  West 
Sussex,  and  has  two  county  towns,  Chichester 
and  Lewos;  tiie  other  towns  of  greatest  im- 

Eortanoe  are  Brighton,  Hastings,  New  Sboro- 
am.  Rye,  Arundel,  and  Newbaven. 
SnHISUini,  a  N.  county  of  Scotluid,  bor- 
dering on  the  Fentland  frith,  Caithnus,  the 
North  sea,  Rosi-sbire,  and  the  Minoh;  area, 
1,866  sq.  m.;  pop.  in  1671,  24,317.  Several 
small  islands  which  tie  oS  the  N.  and  W.  coasts 
are  included  in  the  county.  On  these  sidea 
the  coasts  are  generally  high  and  bold,  and  are 
indent«d  by  numerous  arms  of  the  sea;  but 
that  on  the  east  is  flat  with  a  low  sandy  beach. 
The  interior  is  monntainons,  the  highest  snm- 
mit  being  8,280  ft  above  the  sea.  The  rivers 
are  all  small  with  short  courses,  but  there  are 
numerous  lakes.  The  principal  crops  are  oats, 
barley,  and  potatoes.  Sheep  farming  is  ex- 
tensively  carried  on.  Game,  including  deer, 
is  abundant  Dornoch,  the  capital,  is  the  only 
tovm.  Qreat  improvements  were  made  by  the 
dukes  of  Sutherland,  proprietors  of  most  of 
the  county,  uded  by  parliament 

SimuXLiflDj  Gewge  baavtlt  Lctmn  Ccmr, 
duke  of,  bom  Jan.  9,  1758,  died  July  19, 1888. 
He  was  a  son  of  the  marquis  of  StoSord,  be- 
longing  to  a  family  of  historic  distinction  sinc« 
the  14th  century.  He  early  entered  the  house 
of  commons,  and  was  ambassador  in  Paris 
from  1790  to  1799.  In  1799  he  was  rused  to 
the  peerage  as  Baron  Gower.  In  1808  be  in- 
herited the  vast  estates  o{  his  nncle  the  dnk« 
of  Bridgewater  and  of  his  father,  which  add- 
ed to  the  Gower  domain  made  him  one  of 
the  richest  men  in  the  world.  He  extended 
his  uncle's  great  picture  gallery,  and  promoted 
the  fine  arts.  He  was  created  a  duke  Jan.  28, 
1638,  The  Bridgewater  estates  passed  to  hii 
second  eon  Francis,  afterward  earl  of  Etles- 
mere,  and  the  other  property  to  the  elder  Bon, 
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George  Granville  Sutherland  Leveaon  Gower 
(1T86-18S1),  the  leoond  duke.  The  wife  of 
tbe  latter,  Harriet  Elizabeth  Qeorgiana  (bom 
If&j  91,  1806,  died  Oct  27,  1868),  a  daughter 
of  the  earl  of  Carlisle,  and  the  qneen'i  mistrew 
of  the  robea  for  nearly  20  jeors,  was  celebrated 
for  her  beaut;  and  aocompliabiDeiit*,  and  pro- 
moted auti-siaverj  and  other  pbilanthropical 
morementa.  The  present  and  third  doke  ia 
Sir  George  Granville  William  8atherlaiid  Lev- 
eeon  Gower,  bom  Deo.  19,  1826. 

BmnJU,  the  moat  easterly  of  the  five  riTeri 
of  the  Ponjaub,  in  Britiah  India.  It  risea  in 
Thibet  N.  of  the  Himalaya  monntains,  abont 
lat.  81°  N.,  Ion.  82°  E.,  flowing  N.  W.  ont  of 
Lake  Monasarowar,  and  in  the  early  part  of 
its  course  ia  joined  by  numerona  tribntariea. 
After  a  conrge  of  about  300  m.  it  turns  W., 
and  in  sbont  lat  81°  10',  Ion.  76°  4',  SCO  m. 
from  ita  source,  it  unites  with  the  Beas,  and 
the  rirer  thence  flows  S.W.  and  Is  called  the 
Ghara  until  its  janction  with  the  Obenaub,  SOO 
m.  below,  when  the  onited  stream  takes  the 
name  of  Panjnnd,  and  joins  the  Indns  after  a 
oourae  of  about  60  m.,  m  lat  28°  58',  Ion.  70° 
23'.  The  upper  Snttej  is  supposed  to  be  the 
Hesudrus  and  the  lower  the  Hypbaais  of  the 
ancients.  In  the  upper  part  of  its  courae  the 
8atlej  is  an  impetnous  torrent,  and  the  sce- 
nery magnificent  In  the  Pnnjaub  plain  it  is 
from  7  to  80  ft  deep,  and  from  260  to  600 
and  TOO  yards  wide. 

Wrox  (Sans.  $oti,  from  lal,  pure),  prop- 
erly, a  chaste  and  virtuous  wife,  but  common- 
ly used  to  designate  the  self-irmnolation  of  a 
widow  by  bunUDg  herself  with  the  dead  body 
of  her  husband.  The  practice  has  existed  for 
many  centaries,  not  only  in  India  but  in  other 
Asiatic  countries.  Diodorus  Siculus  gives  an 
instance  which  ooonrred  in  the  arniy  of  Enme- 
nea  more  than  SOO  years  B.  O.,  and  in  India  it 
is  oert^nly  of  great  antiquity,  though  the  pe- 
riod of  its  ori^n  is  unknown.  It  was  more 
prevalent  there  than  elsewhere,  from  the  belief 
enoonraged  by  the  Brahmaus,  and  professedly 
derived  from  their  most  sacred  books,  that  it 
conferred  the  highest  merit  not  only  on  the 
widow  herself,  bat  on  her  dead  husband.  It 
waa  asserted  by  the  Brahmanioal  writers  that 
every  woman  who  thus  burned  herself  •eboatd 
remain  in  a  region  of  joy  with  her  hnaband 
86,000,000  years,  while  otherwise  she  would 
have  no  place  in  paradise.  The  prevalence  of 
the  practice  is  to  be  attributed  to  belief  in  this 
view,  rather  than  to  any  other  influence.  A 
careful  stndy  of  the  Vedaa  and  the  Institutes 
of  Uann  has  shown,  however,  that  these  works 
not  only  do  not  command  suttee,  but  implied- 
ly prohibit  the  practice.  Certain  passages  of 
the  Vedas  supposed  to  relate  to  it  have  been 
the  subject  of  animated  controversy  among 
Anglo-Indian  scholars.  The  practice  prevailed 
long  after  the  East  India  company  came  into 
power.  The  Mohammedan  emperor  Akhar 
prohibited  it  in  the  16th  century,  but  without 
maoh  affect    In  the  first  quarter  of  the  prei- 
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ent  oentnry  several  unavtuling  attempts  to  re- 
press it  were  made  by  the  company,  and  in 
the  12  years  between  1816  and  1826  there  were 
7,164  cases  of  suttee  officially  reported  in  Ben- 
gal alone.  In  19S9  Lord  William  Bentinck, 
governor  general,  enacted  a  law  declaring  all 
aid,  assistance,  or  participation  in  any  act  of 
suttee  to  be  murder,  and  punishable  sa  sach. 
This  measure  oreatod  much  excitement  at  first 
in  Bengal,  the  Brahmans  denouncing  it  with 
great  violence  as  an  interference  with  their 
religion,  and  even  sending  on  agent  to  England 
with  a  large  sum  of  money  to  procure  its  re- 
peal; but  it  was  rigidly  sidhered  to,  and  the 
excitement  soon  subsided.  In  18i7,  during 
Lord  Hardinge's  administration,  the  prohibi- 
tory edict  was  extended  to  the  native  states 
in  snbsidisry  alliance  with  the  government  of 
India,  and  ite  practice  is  believed  now  to  be 
extinct.— The  mode  of  performing  aattee  was 
much  the  same  throughout  India,  varying  only 
according  to  the  rank  of  the  parties  or  the 
oustoms  of  each  province.  The  widow,  seat- 
ing herself  by  the  side  of  her  husband's  body, 
had  the  ndes  of  her  feet  painted  red,  and 
then  bathed  herself  and  dressed  in  her  finest 
clothes.  Meantime  a  dmm  waa  beaten  through 
the  adjacent  villages.  A  large  company  hav- 
ing assembled,  a  hole  waa  dug  in  the  ground, 
and  a  bed  formed  of  green  boughs,  on  which 
was  reared  the  funeral  pile  of  dry  fagots, 
hemp,  clarified  hotter,  and  other  combustibles. 
The  widow  then  gave  her  ornaments  to  her 
friends,  punted  her  forehead,  tied  red  cotton 
round  her  wrists,  put  two  new  combe  in  her 
hair,  and,  when  Uie  body  of  her  husband  was 
placed  upon  the  pUe,  walked  around  it  seven 
times,  scattering  parohed  rice  and  cowries,  and 
flndty  ascended  Uie  pUe,  to  which  she  was  se- 
cured with  ropes.  Tne  eldest  son  or  the  head 
man  of  the  viflage  usually  lighted  the  pile.  In 
Oriasa  the  pyre  was  hdow  the  level  of  the 
ground,  and  the  widow  threw  herself  down 
upon  it.  The  practice  of  auttee  never  pr^ 
vailed  8.  of  the  Kistnah. 

SrmX,  a  central  county  of  California,  oom- 
prising  the  delta  between  the  Sacramento  and 
Feather  rivers ;  area,  676  sq.  m. ;  pop.  in  18T0, 
6.080,  of  whom  208  were  Ohineae.  It  consista 
chiefiy  of  rich  bottom  lands,  almost  the  only 
inequality  of  surface  being  the  Sutter  bnttes, 
an  isolated  group  of  three  peaks  in  the  north. 
There  is  llttie  timber.  The  chief  productions 
in  1870  were  678,749  bushels  of  wheat,  26,618 
of  Indian  com,  452,911  of  barley,  14,680  gal- 
lons of  wine,  126,667  lbs.  of  wool,  117,876  of 
batter,  and  14,100  tons  of  hay.  There  were 
4,754  horses,  8,628  milch  cowa,  4,476  other 
oattle,  86,078  sheep,  and  10,690  swine.  Capi- 
tri,  Yuba  City. 

Burns,  Jeka  ligMlai  (originally  Sctbb),  an 
American  pioneer,  bom  at  Eandem,  Baden, 
Feb,  IB,  1808.  He  graduated  at  Hem,  Switz- 
erland, aa  a  military  officer,  and  in  18S1  emi- 
grated to  America,  where  he  became  known 
as  a  Swiss.    At  Santa  F£  he  carried  on  for 
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some  time  s  profitable  trade  with  lodions 
and  truppers,  whose  ticcouatB  of  California 
prompted  liim  in  1838  to  cross  the  Rock; 
moDDtains ;  he  weot  to  Fort  Vanooover  and 
to  the  Sandwich  islands,  and  thence  to  Alas- 
ka and  along  the  coast  of  tbe  Pacific,  and 
on  Jul;  2,  1339,  was  stranded  in  the  baj  of 
Yerha  Buena  (now  San  FranoiBco).  Pene- 
trating into  the  interior  amid  great  difficulties, 
he  founded  in  the  same  year  the  earliest  white 
settlement  on  the  rite  of  Sacramento,  received 
a  considerable  grant  of  land,  and  in  1841  bnilt 
a  fort,  calling  it  New  Helvetia,  which  was 
afterward  the  first  settlement  reached  by  over- 
land emigrants  to  California.  The  Ueiioan 
anthorities  appointed  him  governor  of  the 
northern  frontier  country ;  and  gabaeqaentlj 
under  the  American  authorities  he  was  justice 
of  the  peace  (alealde)  and  Indian  agent.  He 
ooqnirea  great  influence  and  wealth,  but  was 
ruined  in  1848,  when  gold  was  first  diacovered 
(February)  on  his  property  near  Coloma,  £1 
Dorado  co.  His  laborers  deserted  him,  and  his 
lands  were  overrun  by  the  gold  diggers.  He 
never  recovered  them,  though  repeatedly  ad- 
vancing his  claims,  and  has  not  received  any 
iodemnity  eioepting  on  annual  allowance  of 
{3,000  from  the  state  of  California.  Since 
1873  he  has  resided  at  Litis,  Lancaster  co.,  Pa. 
SmON,  iBM,  an  English  missionary,  bom 
at  Sevenoalts,  Kent,  in  1708,  died  in  Onttock, 
India,  Aug.  IT,  18S4.  He  was  ordained  as  a 
missionary  at  Derby  in  1824,  and  sent  to  Orio- 
so,  India,  where  he  labored  30  years,  visiting 
England  and  America  once.  He  translated 
the  Scriptures  into  Oriya,  compiled  an  Oriya 
dictionary,  grammar,  and  lesson  book,  wrote 
tracts,   and   translated   many  English   works. 


of  the  Mission  to  Orissa,"  "  Orisea  and  its 
Evangelization"  (Derby,  Eng.,  and  Boston, 
1850),  "Hymn  Book  for  Mission  Congrega- 
tions," and  "  Guide  to  the  Saviour." 

BUTUtOFF,  properly  SsTHtT,  Uatl  Tidkrlld, 
count,  and  Priaee  Italiski,  a  Busaion  soldier, 
born  Nov.  34,  1729,  died  in  St.  Petersburg, 
Ma7  17,  1800.  He  entered  the  army  at  a  very 
early  age,  served  in  the  seven  years'  war,  and 
commanded  with  success  in  Poland  against  the 
confederates  of  Bar(1708-'T2),  and  subsequent^ 
If  against  the  Turks,  the  khan  of  tbe  Crimea, 
and  the  Nog^  Tartars,  obtaining  the  rank  of 
general-in~cDief  in  1788.  In  the  campugn  of 
1T8T  agunst  the  Turks  he  raised  tbe  siege  of 
Einburn  and  was  wounded,  achieved  another 
victory  at  Fokshani  (July  21,  1789)  together 
with  the  Austrions,  and  on  Sept  22  routed 
the  main  Turkish  army  on  the  banks  of  the 
Rimnik,  for  which  he  received  the  title  of 
count,  and  the  surname  Rimnikski.  After  re- 
peated repulses  be  stormed  Ismdl  in  1790,  los- 
ing 20,000  men,  massacred  the  Turkish  garri- 
aon  of  30,000  troops,  and  nearly  reduced  the 
town  to  ashes.  He  was  next  governor  of  Ye- 
katerinoslsv,  Tanrida,  and  the  conquered  terri- 
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toiie*  on  tiie  Dniester,  tn  1704  he  defeated 
Eosciaszko  jointly  with  Fereen  (Oct.  lOj,  and 
carried  Prago,  a  suburb  of  Warsaw,  by  assallt 

(Nov.  8),  deluging  it  with  blood.  The  news 
of  this  event  he  communicated  to  the  empress 
in  the  following  despatch:  "Hurrah I  Progal 
SuvaroS;"  and  in  reply  the  empress  promoted 
him  in  these  words :  "  Bravo  I  field  marshal  1 
Catharine."  The  caprice  of  Paul  I.  drove  him 
from  the  service  in  September,  1798;  but  he 
was  soon  reinstated  at  the  request  of  the  em- 
peror Francis  of  Germany,  and  in  1T99  placed 
at  ijie  head  of  the  united  Austrian  and  Rus- 
sian armies  in  Italy.  He  achieved  many  bril- 
liant victories  over  the  French,  at  Coasano,  on 
the  Trebbja,  and  at  Novi,  for  which  be  was 
made  Prince  Italiski.  He  crossed  the  Alps  to 
join  Korsakofi,  at  the  moment  when  Mass^- 
na's  decisive  victory  over  the  latter  at  Zurich 
(Sept.  2G,  1799)  entirely  changed  the  military- 
situation,  and  ne  was  recalled  to  Russia  vrita 
the  rank  of  generalisrimo.  An  ovation  pre- 
pared for  him  at  St.  Petersburg  was  counter- 
manded by  a  caprice  of  the  ozar,  and  this  un- 
deserved mortification  gave  the  death-blow  to 
Suvaroffs  shattered  health.  His  autobiogra- 
phy has  been  published  under  the  title  of  Vi« 
ae  Soutoroff  tracia  par  lui-mime,  on  collection 
de  tei  Uttrt*  et  d»  tti  ieritt,  edited  by  Glinka 
(2  vols.,  Moscow,  1816).  One  of  tbe  best  hi- 
ographies  of  him  is  by  Polevoi  (German  ed., 
Mtau,  18GS). 

SPWiLKL  It  A  W.  government  of  Poland, 
bordering  on  Lomza,  Prnssia^and  the  LithoA- 
nian  governments  of  Kovno,  Wilna,  and  Grod- 
no ;  area,  4,846  sq.  m. ;  pop.  in  1870,  G24,489. 
It  is  level,  well  wooded,  and  druned  by  the 
Niemen,  whioh  constitutes  its  E.  and  N.  fron- 
tier. The  principal  towns  are  Suwalki,  Aa- 
gustowo,  and  Kalvarys,  IL  A  town,  capital 
of  the  government,  ISO  m.  N.  E.  of  Waraaw; 
pop.  in  1867,  16,896,  including  about  6,000 
Jews.  It  was  founded  by  King  Sigisunnd 
Augustus,  and  has  been  much  improved.  It 
contains  many  brandy  distilleries,  and  the  trade 
is  active,  espedally  in  horses  and  cattle  during 
the  periodical  fairs. 

S(JWll(iri;&  or  SamwM,  a  N.  county  of  Flor- 
ida, bounded  N.,  W.,  and  S.  W.  by  the  Su- 
wannee river ;  area,  790  sq.  m. ;  pop.  in  1870, 
3,Sfi6,  of  whom  1,43G  were  colored.  The  sur- 
face is  undulating,  and  the  soil  tolerably  fer- 
tile. There  are  two  or  three  small  lakes  and 
several  swamps.  The  county  is  traversed  by 
the  Jackson,  Fensaoolo,  and  Mobile  rsjlroad, 
and  its  branch  from  Live  Oak  to  Lawton,  Ga. 
The  chief  productions  in  1870  were  60,934 
bushels  of  Indian  corn,  19,404  of  oats,  1T,670 
of  sweet  potatoes,  10,741  of  peas  and  beans, 
Gil  bales  of  cotton,  61  hogsneads  of  sugar, 
and  17,437  gallons  of  molasses.  There  wore 
1,875  milch  oowa,  2,166  other  cattle,  869  sheep, 
and  8,946  swine.    Capital,  Honston. 

STElBOIfi,  the  princip^  fortress  of  Finland, 
Busda,  on  the  gulf  of  Finland,  in  the  province 
and  8  m.  S.  E.  of  the  town  of  Helaingfors,  tiw 
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kpproacheE  to  which  it  defends,  and  ander  its 
maaidpal  anthoritj;  ^op,  abont  4,000.  It  is 
built  Dpon  seven  granitic  islands  forming  an 
ellipse,  all  of  them  stroDgl;^  fortified,  and  con- 
nected either  b^  causewajs  or  bridgea  of  Iwats. 
The  principal  fort  is  on  Yai^a  ialand,  on  the 
south,  and  comprises  a  strong  castle  and  bar- 
racks, and  magazines  excavated  in  the  rock. 
The  total  nnmber  of  cannon  is  2,000,  but  it 
generally  moanta  600 ;  and  the  nsnal  garrison 
of  the  fortress  varies  from  6,000  to  B,000  men, 
though  the  casemates  have  aocommodations 
for  12,000.  The  harbor  within,  to  which  there 
is  but  one  entrance,  has  room  for  70  ships  of 
the  line.  The  fortress  wae  erected  between 
1749  and  1758  bj  Goant  Ebrenswerd,  field 
marshal  of  Sweden  (who  is  baried  within 
it},  as  a  defence  against  Rnssia.  In  180S  it 
■was  besieged  by  the  Russians,  and  after  two 
months  the  Swedish  commandant  and  admiral 
Oronstedt,  thoogh  amply  sopplied  with  the 
means  of  defence,  capitulated  (April  T).  Left 
in  the  possession  oi  the  conqnerors  by  the 
peace  of  Sept.  17,  IBOfl,  it  was  called  the  "Gib- 
raltar of  the  North,"  and  has  since  been  re- 
garded SB  the  strangest  fortress  of  Russia  on 
ihe  Baltic.  In  Angust,  1855,  it  was  severely  but 
nnsncoessfully  bombarded  by  the  albed  fleet. 

snXTCHKOFF,  NlktU,  a  Rnssian  artist,  bom 
in  St.  Petersbnrg  in  1818.  He  spent  aeveral 
years  in  Paris,  and  in  I8G2  became  a  member 
of  the  academy  of  St.  Petersburg,  and  in  185E  a 
professor  there.  He  excels  in  punting  horses, 
costumes,  and  fignres,  and  also  as  a  scnlptor. 
His  principal  works  include  "  The  Ozar  Alex- 
ander reviewing  his  Troops,"  "A  Russian 
Team  of  three  Horses,"  "  A  Russian  Horse 
Uarket,"  and  "A  Relay  of  Post  Horses." 

SWiBU,  or  SmHi  (Ger.  Seh«>abai\  a  dnchy 
of  the  German  empire  during  its  earlier  period, 
and  snbseqoenUy  one  of  its  ten  great  circles  or 
dinsions.  The  circle  was  bonnded  S,  by  the 
Palatinate  of  the  Rhine  and  Franoonia,  £.  by 
Bavaria,  S.  by  Switzerland,  end  W.  by  France, 
the  Rhine  flowing  on  the  Imrders  of  the  two 
latter.  It  had  an  area  of  18,000  sq,  m.,  and 
was  conterminous  with  the  ^sent  kingdom  of 
"WOrtemberg,  the  S.part  of  Baden,  and  the  dis- 
trict of  Swabia  and  Neuburg  in  Bavaria.  It  is 
one  o(  the  most  beantifnl  and  fertile  tracts  in 
Germany,  and  is  traversed  by  the  Danube  from 
S.  W.  to  N.  E.,  and  diversiflea  by  the  mountain 
scenery  of  the  Black  Foreat  on  the  west  and 
the  Alps  on  the  south.  It  was  originally  called 
Alemannia,  and  received  the  name  of  Swabia 
(from  the  Suevi,  who  inhabited  parts  of  it)  when 
the  Alemauni  were  conqnered  by  Olovis  in  496. 
St.  Colnmbanns  introduced  Christianity  in  the 
Tth  century.  Toward  the  end  of  the  11th  cen- 
torj  it  was  in  a  very  flourishing  condition,  sod 
in  1080  the  emperor  Henry  IV.  made  the  duchy 
of  Swabia  hereditary  in  the  family  of  Frederick 
of  Hohenstanfen.  It  snbseqiiently  became  one 
of  the  most  powerful  and  most  civilized  oonn- 
tries  of  Germany.  In  the  Italian  wara  the 
reigning  house  of  Swabia  stood  at  the  head  of 
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the  Ghibelline  party,  and  when  Conradin  waa 

eieonted  at  Naples  in  1266  the  line  became 
extinct  (Bee  HoHEHSTAnFZK.)  The  variona 
cities,  prelates,  and  oonnts  then  made  them- 
selves independent,  and  since  that  time  Swabia 
has  not  farmed  a  separate  state.  Varions  con- 
federacies, however,  were  formed  at  different 
periods,  known  in  history  nnder  the  name  of 
Swabian  leagues.  The  principal  of  these  waa 
the"^«at8wabianlBagae"of  148B.  The  Swa- 
bian circle  was  definitely  organized  in  1668. 

SWm,  a  S.  W.  oonnty  of  North  Carolina, 
separated  from  Tennessee  on  the  north  by  the 
Great  Smoky  monntains;  area,  about  600  sq.m. 
It  has  been  formed  since  the  census  of  1870 
from  Jackson  oo.  The  surface  is  generatty  ele- 
vat«d  and  monntainons;  the  soil  is  good  and 
the  county  well  adapted  to  atook  raising.  Cap- 
ital, Charleston. 

SWAIN,  Ckailn,  an  English  poet,  bom  in  Man- 
chester in  1808,  died  near  there,  Sept.  22, 1874. 
He  learned  the  business  of  dyeing,  but  at  the 
age  of  SO  became  an  engraver.  In  1828  he  pnb> 
liahed  "Uetrioal  Essays,"  followed  by  "Bean- 
ties  of  the  Mind"  (1881)  and  "Drybnrgh  Ah- 
bey"  (1882),  an  elegy  on  Sir  Walter  Scott 
His  subsequent  publications  comprise  "A  Me- 
moir of  Henry  Liversedge  "  (1886) ;  "  Rhymes 
for  CbUdhood"  (1846);  "Dramatic  Chapters, 
Poems,  and  Songs"  (1^7) i  "English  Melo- 
dies "  (184B) ;  "  Letters  from  Lanra  d'Ao- 
veme"  (1868);  and  "Art  and  Fashion"  (1863), 
Swun  was  known  as  the  "UanchMter  poet." 
A  collection  of  his  poems  haa  appeared  in  the 
United  States  (Boston,  1868;  new  ed.,  1872). 

SWAnSIM,  VraUaH,  an  English  naturalist,  bom 
in  Liverpool,  Oct.  8,  1786.  He  served  in  the 
Mediterranean  in  the  army  commissariat  de- 
partment from  1807  to  1816,  then  travelled 
in  South  America  with  Eoster,  the  German 
naturalist,  and  on  his  return  settled  in  Iiondon. 
In  1820  he  commenced  the  publication  of 
"Zoological  Ulustrations,  or  original  Fignres 
and  Descriptions  of  new,  rare,  or  interesting 
Animals,"  since  republished  in  6  vols.  6vo; 
and  in  1821  of  "Exotic  Conchology"  (4to; 
new  ed.,  edited  by  8.  Hawley,  l&4n.  He  haa 
also  produced  a  "  Naturalist's  Guide  for  col- 
lecting and  preserving  all  Subjects  of  Natural 
History  and  Botany,"  Ac.  (1822);  12  volumes 
onnatural  history  in Lardner's  "Cabinet  Cyolo- 
piedia;"  two  volumes  on  the  "Birds  of  West- 
em  Africa"  and  one  on  the  "Fly  Catchers," 
in  Jardine's  "  Naturalist's  library  "  (1887-'8) ; 
"A  Treatise  on  Malacology,  or  the  Natnral 
Clasufication  of  Shells  and  SheU  Fish  "  (1840) ; 
and  a  series  of  "Ornithological  Drawings," 
being  selectiona  of  Brazilian  and  Mexican  birds 
(1884-'41).  He  asnsted  Sir  John  Richardson 
in  the  preparation  of  that  part  of  his  "  Fauna 
Bo  reali- American  a  "  which  relatea  to  North 
American  birds,  and  in  connection  with  Ur. 
Shuckard  prepared  in  1940  "  The  History  and 
Natural  Arrangement  of  Insects."  In  1841  be 
emigrated  to  New  Zealand,  and  since  his  reu- 
denoe  there  he  has  published  several  works  on 
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ita  locial  and  politicft)  oondition,  and  on  the 

natorai  history  of  that  colony  and  Tasmania. 

BWILLOW,  the  general  name  of  the  dinmal 
fissiroetrol  birds  of  the  fomilj  hiruadinida, 
not  inclnding  the  BwifCa,  many  of  which  are 
caUed  bwbUows.  (See  Swift.)  The  bill  is 
short  and  weak,  very  brood  at  the  hue  and 
aaddeaty  compressed  to  the  tip ;  the  wings 
long,  narrow,  and  aoate ;  primariea  nine  or 
t«n,  the  first  the  longest;  tul  more  or  less 
forked ;  tarsi  very  short  and  weak,  generally 
naked,  and  covered  with  scales ;  toes  naoally 
long  and  slender,  with  the  claws  moderate, 
curved,  and  sharp ;  the  gspe  very  wide  and 
nsuslly  provided  with  short  bristles.  The 
typical  genu  hirundo  (Linn.),  having  more 
Uian  SO  species,  embraces  several  well  known, 
elegant  swallows  both  in  America  and  the  old 
world,  remarkable  for  their  great  powers  of 
flight.  Their  food  consists  of  insects,  which 
they  take  on  the  wing,  nsnally  in  the  neighbor- 
hood of  water,  with  remarkable  skill  and  grace ; 
ther  drink  on  the  wing,  sweeping  along  the 
snriaoe  of  the  water,  and  often  wash  Oiem- 
selves  by  a  sudden  plunge.  They  fly  at  the 
rate  of  a  mile  a  minnte  in  tbeir  ordinary  evoln- 
tions,  bnt  are  rather  awkward  on  the  gronnd 
from  the  length  of  the  wings  and  the  shortness 
of  the  legs ;  they  live  more  on  the  wing  than 
any  other  birds,  even  feeding  their  yonng  in 
thetdr;  their  sight  is  very  aoate;  they  fly  low 
in  damp  weather,  where  the  insects  are  most 
abundant,  and  are  thence  supposed  to  foretell 
rain.  They  are  most  numerous  in  the  trop- 
ics, migrating  to  and  from  temperate  r^ons ; 
in  Qreat  Britain  they  make  their  appearance 
from  Africa,  where  they  spend  the  winter,  from 
the  begianing  to  the  middle  of  April,  and  de- 
port toward  the  end  of  October,  crossing  the 
channel  singly  or  in  small  parties ;  they  often 
alight  on  vessels,  and  sometimes  fall  into  the 
sea.  In  the  United  States  they  arrive  about  a 
month  later  and  depart  seversl  weeks  earlier. 
Uost  apecies  prefer  the  neighborhood  of  man, 
building  their  nests  in  society  in  his  dwellings 
and  buildings;  theyform  attachments  toplacee, 
retarning  year  after  year  to  the  same  nests; 
they  are  docile  and  have  been  partially  domes- 
ticated; a  single  bird  probably  collects  about 
1,000  insects  in  the  course  of  a  day.  The 
nests  are  generally  made  of  clay  or  mud  mixed 
with  straw  and  grass,  of  various  forms,  and  at- 
tached externally  to  some  building;  many  spe- 
cies breed  in  holes  in  sand  banks,  at  the  end  of 
which  is  the  nest  of  grasses  and  feathers;  the 
eggs  are  Ave  or  six. — The  best  known  species 
in  the  old  world  is  the  chimney  or  house  swal- 
low (^3.  raitiea,  Linn.) ;  it  is  6i  in.  long,  bluish 
black  above,  with  a  hand  on  the  chest,  and  the 
forehead,  eyebrows,  and  throat,  raddy ;  lower 

Carts  rafons  white,  with  a  white  spot  on  the 
iner  web  of  each  tail  feather  except  the  two 
innermost ;  the  tdl  is  very  long  and  forked. 
As  its  name  imports,  it  frequently  builds  its 
nest  in  chimneys  a.few  feet  from  the  top ;  it 
also  nests  in  old  walls  and  shafts  of  mines,  and 


among  the  rafters  of  banu  and  sheds;  the 
nest  is  cnp-shaped,  made  of  earth  and  straw 
and  lined  with  feathers;  the  ^;gs  are  white, 
spotted  with  ash  and  red.  The  parents  are 
very  attentive  to  the  yonng,  and  brsve  in  their 
defence ;  they  have  two  broods  in  a  season, 
the  second  sometimes  left  to  periali,  not  being 
able  to  quit  the  nest  at  the  period  of  migra- 
tion ;  the  males  are  sweet  singers,  and  very 
eourageooB.  The  analogue  of  this  spedee  in 
America  is  not  the  one  commonly  called  chim- 
ney swallow  with  us  (which  is  a  swift),  bnt 
the  bam  swallow  {ff.  hoTTtomm,  Barton);  it 
is  about  7  in.  long  and  13  in.  in  alar  extent, 
glossy  st«el-blne  above,  with  concealed  white 
in  middle  of  bsck;  it  much  resemble*  its  Ea- 
ropeon  congener,  though  it  has  the  pectoral 
oollar  interrupted  in  the  middle,  while  in  K 
rtutiea  it  continnes  across.  It  inhabits  Norili 
America  from  the  Atlantic  to  the  Pacific,  i)>- 
pearing  in  the  southern  states  from  the  niddl« 
of  February  to  March  1 ,  a  few  at  a  time,  reach- 
ing New  England  in  mild  seasons  by  the  mid- 


Bam  SwiDov  (Hlnmda  hamanuii). 

die  of  Msy.  It  is  gentie  and  easily  tamed. 
The  neet  is  made  of  mud  or  moist  earth  mixed 
with  grasses,  and  is  attached  to  the  beams  and 
rafters  of  bams  and  outbuildinga ;  it  is  gen- 
erally about  8  in.  long,  fl  in.  in  the  greatest 
diameter,  and  from  beeuu  to  outside  of  shell  H 
to  4  in.,  weighing  often  more  than  S  lbs. ;  the 
eggs  are  f  oar  to  six,  small  and  long,  white  with 
a  few  spots  of  reddish  brown ;  Incubation  lasts 
18  days,  both  sexes  assisting,  and  both  occupy- 
ing the  nest  at  night  until  the  yonng  are  hatched. 
This  species  collects  in  Isrge  flocks  in  midsum- 
mer on  bams  and  sheds,  telegraph  wires,  tx., 
chirping  almost  continually,  and  making  short 
sallies  in  search  of  insects.  They  start  for  the 
south  by  the  end  of  August  or  first  of  Septem- 
ber, early  on  some  fair  morning ;  they  do  not 
fiy  high,  and  follow  the  shore  or  the  course  of 
rivers. — The  cliff  or  fulvous  swallow  (B.  [p*- 
tToehelidon\  I'unyfTimi.,  Say)  is  about  6  in.  long 
and  121^  in.  in  alar  extent;  the  crown  and  bark 
are  steel-blue,  separated  more  or  less  broadly 
by  a  grayish  collar ;  the  chin,  throat,  and  sides 
of  bead  dark  chestnut ;  breast  grayish  brown; 
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beDj  white ;  steel-blue  spot  on  throat ;  nimp 
lighit  cbeetnnt,  and  forehead  brownish  white; 
tail  Blightlf  notched.  It  ii  found  throagh- 
aot  North  Amerioa  from  ocean  to  ocean ;  it 


WUM-bdlad  BiraUoir  (Hinmdo  bkokir). 

is  called  repoblican  awallow  bj  Andahon,  in 
aUnsioD  to  the  habit  of  aaeociatiiiK  to  make 
their  neeta  and  rear  the  joaug.  llie  nest  is 
bnilt  onder  eaves  and  cornicea,  where  it  ia 
panlT'  aheltered  from  the  rain ;  it  is  made 
of  cla7  and  sand,  the  entrance  near  the  top, 
shaped  like  an  earthen  retort  with  the  neck 
broken  off;  it  is  lined  with  straw  and  graas; 
the  egga  are  white  with  daskj-  spots ;  the 
nest  ia  hravelj  defended  b;  the  pareota.  The 
white-bellied  swallow  or  American  honse  mar- 
tin {H.  bieolar,  Vteill.)  is  Si  in.  long  and  12i 
in.  in  alar  extent,  of  a  glosej  metulio  green 
above  and  white  below :  it  comes  earlier  in  the 
spring  than  the  others,  bnt  is  not  so  common ; 
the  nect  ia  made  in  a  hollow  tree,  lined  with 


Sud  SmDov  (Cotrlc  iIpaHi). 

grass  and  feath^s,  and  the  e^rs  aro  white  with 
a  hloish  tinge  ;  it  is  as  widelj  distribnted 
as  the  others  in  North  America,  and  some  time 
before  migrating  southward  gets  rerj  fat  on 
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mrrtle  berries  (myrica  eer^fera).  For  the  lar- 
gest of  the  American  swallows,  see  Maxus. — 
The  bank,  sand,  or  river  awallow  belongs  to 
the  genoB  eotyU  (Boie) ;  it  is  the  C.  riparia 
(Boie),  and  the  smalleat  of  the  American  spe- 
cies, being  4^  in.  long  and  101  in.  in  alar  ex- 
tent. The  hill  ia  very  flat,  ana  extremely  wide 
at  base,  gradually  narrowing  toward  the  tip; 
nostrils  prominent  and  rounded;  tail  moder- 
atev  nearly  even  or  very  alightly  forked;  tarai 
rather  long,  with  a  toft  of  feathers  near  the 
toes  behind.  It  is  grayish  brown  above,  some- 
times approaching  sooty,  with  paler  margina; 
below  pure  white,  with  a  band  acroes  the 
breast  and  sides  like  the  back.  It  is  generally 
distributed  over  America  and  Eorope,  wher- 
ever there  is  a  sandy  pit  or  river  hank;  it  is 
the  earliest  to  arrive  in  the  spring,  and  less 
familiar  than  the  other  species;  it  hollows  out 
a  tubnlar  gallery  in  the  sand  banks,  often  more 
than  S  f t.  in  length,  at  tbe  end  of  which  is  a 
larger  excavation  for  the  nest;  it  is  called 
sand  or  bank  martin  in  Europe.  There  is  no 
appreciable  difference  between  the  European 
and  American  birds. 

SWIMMODAK,  Jikann,  a  Dntch  entomolo- 
gist, l>orn  in  Amsterdam  in  16S7,  died  abont 
1680,  He  studied  medicine  with  his  father 
and  at  the  nniversity  of  Leyden.  He  gave 
considerable  attention  to  the  natural  history  of 
insects,  and  made  many  diaaectiona  and  micro- 
scopical examinations  and  a  large  collection  of 
specimens.  He  obtained  leave  at  Amsterdam 
to  dissect  the  bodies  of  those  who  died  in  the 
hospital,  and  invented  the  mode  for  the  prep- 
aration of  hoUow  organs  now  UHoally  employed 
in  anatomy.  He  published  a  "  General  Histo- 
ry of  Insects"  (1868),  "The  Natural  History 
of  Beea"  (16T3),  a  "History  of  the  Ephe- 
merae" (16TG),  and  other  works.  Hie  ento- 
mologictd  collection  was  divided  at  his  death 
and  sold  in  small  portions.  Boerhaave  edit- 
ed his  works  and  wrote  his  life.  An  English 
translation  of  his  entomological  works  by  T. 
Floyd  was  published  in  ITSe. 

BWUf,  a  web-footed  bird  of  the  duck  family, 
and  the  type  of  the  subfamily  eygnina,  em- 
bracing  some  of  the  largest  and  moat  graceful 
of  aqnatic  birds.  The  bill  and  feet  are  much 
like  those  of  the  dnoka,  the  former  being  stout, 
of  nearly  equal  width  throughout,  and  with  a 
comparatively  small  nul ;  the  neck  very  long, 
and  the  legs  short;  wings  long  and  powerful,, 
second  and  third  qutUs  equal  and  longest;  tail 
short  and  rounded ;  eyes  small  and  near  the 
bilL  They  perform  long  migrations,  flying  in 
single  fliea  aniting  at  an  acute  angle;  tiie  diet 
oonsists  of  grass,  roots,  and  seeds,  in  search  of 
which  they  submerge  the  head  oidy,  keeping  it 
under  water  three  to  five  minutes  at  a  time; 
they  also  devour  aquatic  worms  and  insects, 
young  frogs,  and  probably  small  fish ;  the  in- 
teetines  are  long,  as  in  the  vegetable  feeders; 
they  are  gregarious  at  all  seasons,  awkward  on 
land,  bnt  rapid  and  high  fliers;  they  are  re- 
markably careful  to  keep  their  plumage,  which 
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U  g«ii«rall7  white,  free  from  dirt.  The  neat 
is  bulky,  of  grus  anil  coarse  materials,  placed 
on  the  gronad  among  the  mahes  ana  near 
the  water;  it  is  sometimes  raised  a  foot  or 
more  to  avoid  innndations;  the  male  gnards 
the  nest,  assists  the  female  in  the  care  of  the 
joong,  and  boldly  defends  them  even  against 

Sredaceous  animals  and  man;  the  eggs  are 
ve  to  eight,  and  incubation  lasts  six  weeks. — 
In  the  typical  genus  eygnut  (Linn.)  the  bill  is 
longer  than  the  head,  the  base  covered  by  a 
■oft  skin  extending  to  the  anterior  half  of  the 
eyes,  and  the  nostrils  in  the  middle  portion; 
lower  part  of  tibia  bare ;  tarsos  nmon  short- 
er than  the  foot,  compressed  and  scaly;  webs 
full;  hind  toe  small,  mnoh  elevated,  with  a 
narrow  lobe;  tail  of  20  to  24  feathers,  ronnded 
or  wedge-shaped;  sexes  similarly  colored,  bnt 
the  females  the  smaller.  Wagler  has  divided 
the  old  genns  eygnvt  into  two,  eygniu  and 
olor,  according  as  there  is  or  is  not  a  swollen 
6eshy  tubercle  at  the  base  of  the  bill ;  in  the 
former  also  the  lamells  of  the  edges  of  the 
bill  are  visibly  proiectiug,  and  in  the  latter  not ; 
in  the  former  belongs  the  tame  swan  of  En- 
rope,  and  in  the  latter  the  wild  swan  and  both 
of  the  Korth  American  species.  The  Earo- 
pean  wild  or  whooping  swan  (C.feria,  Ray)  ia 
4^  to  4-}  fL  long,  wbite,  with  the  head  and 
neck  tinged  with  yellowish,  and  a  black  bill, 
yellowish  at  the  base  and  without  tubercle;  it 
is  a  winter  visitor  ia  Great  Britain,  migrating 
northward  in  the  spring  to  Lapland,  Russia, 
Siberia,  Ac,  where  it  breeds;  the  young  are 
brownish  gray.  The  male  has  a  peculiar  note 
resembling  the  word  "hoop,"  repeated  several 
times  in  sUGOeBBion,  the  intensity  greatly  in- 
creased by  the  convolutions  of  the  windpipe, 
which,  after  peneCratiog  the  keel  of  the  breast 
bone  to  its  posterior  portion,  is  bent  forward 
again  to  the  front  of  this  bone  before  going 
to  the  lungs;  this  peculiarity  ia  not  fonnd  in 
the  tame  swan,  which  has  a  soft  and  plain- 
tive voice.  The  swan  is  cmel  and  viodictive; 
the  males  fight  savagely  at  pairing  time,  and 
the  female  with  young  attacks  everything 
which  approacbea  her  nest;  it  can  repel  any 
bird,  even  the  eagle,  and  in  fighting  the  com- 
batants try  to  drown  one  another  by  holding 
the  rival's  head  under  water,  often  with  snc- 
cess.  Though  heavy  fliers,  they  rise  to  a  great 
height,  uttering  a  loud,  harsh,  and  trnmpet- 
like  note  when  sailing  high  in  the  ur;  when 
enraged  or  alarmed  they  can  swim  faster 
than  a  man  can  walk.  This  bird  wag  aacred 
to  Apollo,  and  was  the  bird  of  the  Muse«; 
It  was  fabulously  celebrated  for  ita  melodi- 
ous Bong,  especially  at  the  time  of  its  death. 
The  fiesQ  is  dark  and  tough.  The  European 
tame  swan  ((7.  olor,  Gmel.)  has  a  red  bill,  with 
black  tip  and  sides,  and  a  tubercle  at  the  base ; 
the  trachea  has  no  convolutions.  It  is  gen- 
erally diatributed  over  Europe  and  America  as 
an  ornamental  bird ;  it  is  large  and  handsome, 
a  permaneot  resilient  in  temperate  Enrope ;  in 
Great  Britdn  from  remote  period*  it  has  been 


protected  by  preservative  laws;  the  male  is 
caUed  a  cob  and  the  female  a  pen ;  its  lift  b 
said  to  extend  to  a  centnry.  The  young  bsTe 
a  gray  pinmage  and  a  lead-colored  bilL    The 
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fiesh  ia  sud  to  have  a  flavor  between  tliat  of 
the  gooae  and  tiie  hare.  The  most  prized  are 
brought  to  the  United  States  from  Hambnrf, 
and  are  generally  what  are  called  Polish  swaoj 
{C.  immvtabilit,  Tarr.),  from  the  Baitie  shores, 
noted  for  having  white  cygnets. — The  Ameri- 
can or  whistling  awan  (^C.  Amerieaniu,  Sharp- 
less)  is  6G  in.  long  and  about  7  ft  in  alar  cl- 
ient, with  a  bill  of  4|  in. ;  the  hill  is  as  Ion; 
as  the  head,  high  at  the  base,  the  feathen  un 
the  forehead  ending  in  a  semicircnlar  outline; 
the  nostrils  far  forward;  tail  of  20  (oathere; 
theadalt  is  pure  white  with  bill  and  legs  black, 
and  an  orange  or  yellowish  spot  in  front  of 
the  eye;  young  birds  are  browuiah,  especisUr 
on  the  head ;  they  are  five  or  sis  years  in  ram- 
ing  to  matnrity.  This  species  ia  apresd  orer 
the  North  American  continent  from  the  At- 
lantic to  the  Pacific;  many  are  ahot  in  wiuUr 
and  apring  on  the  coasts  of  Virginia,  Marjlsnd, 
and  Delaware;  when  they  are  feeding,  one 
always  acts  as  sentinel ;  they  fly  in  an  angle, 
each  line  in  single  file,  the  leading  bird  as  be 
gets  weary  retiring  to  the  rear.  The  nest  a 
described  as  made  of  moss,  peat,  and  sticks, 
5  to  6  ft.  long,  41  ft.  wide,  and  2  ft.  high,  with 
the  ca^'ity  ]}  ft.  in  diameter;  the  eggs  ere 
browniah  white,  clouded  with  darker.  The 
trumpeter  swan  (C  huecinator,  Rich.)  is  sboiii 
5  ft.  long  and  7  ft.  in  alar  extent,  with  the 
bill  4}  in. ;  bill  longer  than  the  head,  the  feath- 
ers on  the  forehead  with  a  aemi- elliptical  ont- 
Une ;  nostrils  with  the  anterior  extremity  only 
as  far  forward  as  the  middle  of  the  commis- 
snre;  tail  with  24  feathers ;  the  adnlta  are  pure 
white,  tbe  legs  and  bill  entirely  black,  the  lit- 
ter without  any  red  spot  at  base.  It  is  found 
from  the  Mississippi  valley  to  the  Facifio,  ap- 
pearing on  tbe  lower  Ohio  al>ont  the  end  ef 
October,  and  going  south  when  the  ice  ftU 
thick ;  it  is  very  common  in  the  fnr  countries 
breeding  as  far  north  aa  lat.  81°  N.  The  note 
is  more  sonorons  than  in  tbe  whistling  swan; 
it  is  not  so  wary  as  the  last  named  apecicB; 
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It  is  the  principal  lOQrce  of  the  fine  iowo  bo 
mDch  prued  for  mafia  and  tippets.— A  black 
(van,  ODce  oonaidared  u  apocrjphal  aa  a  wbite 
croir,  inhatnts  Aoatralia.  The  ehenopU  atrata 
(Wagl.),  of  that  continent  end  Tasmaoia,  is 
black  except  a  fev  white  primariea  and  a  bright 
red  bill ;  it  is  nearlj  aa  large  as  the  commcin 
swan,  and  is  now  not  nnfraqiieDtlj  seen  with 
it  in  the  parks  of  Earope  and  the  United  States. 

6W1V  EITiX.    See  Webtebn  Acstbalu. 

SWlRBEi  (Welsh,  Abirtamy),  a  town  of  Gla- 
morganshire, Wales,  on  the  W.  bank  of  the 
river  Tawj,  where  it  falls  into  the  baj  of 
Swansea,  Bristol  channel,  60  m.  W.  K.  W.  of 
Bristol;  pop.  in  1871,  61,702.  It  is  much  re- 
sorted to  for  sea  bathing.  There  are  estensive 
anthracite  mines  in  the  neighborhood,  which, 
together  with  the  convenience  of  the  port, 
have  made  it  the  principal  seat  of  the  cop- 
per trade  of  Great  Britain.  Copper  ore  is 
Droaght  hither  for  smelting  from  Oaba,  North 
and  South  America,  Aostralia,  fto.  There  are 
also  iron,  tin  plate,  and  dno  works,  potter- 
ies, and  ship  jards.  The  port  was  entered  in 
1B78  by  S,8S6  British  vesseX  tonnage  877,241, 
and  1,165  foreign  vessels,  tonniiKe  197,062. 
There  were  cleared  6,612  vessels,  tonnage 
859,619,  of  which  1,268  were  foreign,  tonnage 
S16,G2T.  The  export*  in  the  same  year  were 
valned  at  £1,8C6,712.  The  eiporti  of  coal  in 
tbe  jear  ending  with  Febraary,  187G,  were 
80,602  tons,  and  the  coastwise  shipments  17,874 
tons.  There  are  extensive  docks;  the  first 
floating  dock  waa  built  at  Swansea  in  1SG3. 
Large  veasela  can  come  close  to  the  town  at 
flood,  bnt  at  ebb  tiie  harbor  is  nearly  dry. 

SWEilVM  aCKNEBSj  a  disease  which  often 
prevailed  extensively  in  Europe  and  Asia  da- 
ring tbe  middle  ages,  and  which  stiU  frequent- 
ly appears  in  Turkey  and  other  parts  of  En- 
rope  u)d  Asia.  The  older  descnptiona  of  it 
are  somewhat  vague,  bnt  from  the  general 
symptoms  it  is  doubtless  the  disease  whicb  has 
been  accurately  described  by  Ra^er  and  otliers, 
and  is  now  called  miliary  fever,  sudatoria, 
and  miliaria,  and  is  defined  as  "  an  eruption 
of  innnmerable  minnte  pimples  with  white 
summits,  occurring  in  SQcceasive  crops  upon 
the  skin  of  the  trnnk  and  extremities,  pre- 
ceded and  accompanied  with  fever,  oppression 
of  respiration,  and  oopious  sweats  of  a  rank, 
Bonr,  fetid  odor,  peculiar  to  the  disease.  Tbe 
base  of  the  pimples  and  the  skin  around  ore  red 
and  irritable."  Pathologists  are  not  agreed  as  to 
its  specific  nature ;  some  deny  that  a  pecnliar 
specific  disease  exists,  as  in  smallpox  or  scar- 
latina. The  fever  which  precedes  the  erup- 
tion is  ushered  in  by  intense  chills,  oppression 
of  breathing,  fluting,  and  pains  in  the  head, 
loins,  and  limbs.    In  a  few  hours  nansea  and 

Crofuse  BWeatiog  come  on,  but  without  reliev- 
ig  the  other  symptoms.  The  pulse  is  small 
and  rapid,  often  hard  and irregnlar.  Thetongne 
is  coated  with  a  fonl  yellow  fur,  and  the  bowels 
are  constipated.  From  the  6th  or  6th  day  to 
the  Slet  an  itching  sensation  is  felt  In  the  mam- 
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mary  and  epigastric  regions  and  the  Inner  ant- 
face  of  the  arms,  and  the  sklD  of  those  parts  be- 
comes red  and  rongh,  with  nomerons  elevations 
about  tbe  size  of  common  pin  heads.  In  a  short 
time  the  sammits  of  these  elevations  become 
pearly  white,  the  cuticle  being  elevated  by  a 
slightly  opaqne,  sero-albnminous  flnid.  Several 
crops  of  elevations  break  out  in  succession  for 
from  three  to  seven  days,  followed  by  desqua- 
mation of  the  cuticle.  In  severe  cases  the 
eruption  appears  at  the  Junction  of  the  akin 
and  mucous  membrane,  and  is  liable  to  become 
aphthous.  Two  forms  are  recognized,  the  mild 
and  the  malignant,  the  latter  being  accompa- 
nied by  violent  inflammation  of  some  internal 
organ,  and  proving  fatal  sometimes  in  two  or 
three  days.  The  treatment  consists  in  cooling 
drinks,  bland  diet,  and  frequent  loving  and 
sponpng  of  the  cutaneous  surface. — The  dii- 
ease  appeared  In  England  in  148G,  jost  after 
the  battle  of  Bosworth,  and  disappeared  sud- 
denly at  the  beginning  of  the  next  year.  It 
attacked  people  chiefly  in  the  prime  of  life,  and 
scarcely  one  per  cent,  recovered.  It  appeared 
again  in  the  summer  of  1606,  but  in  a  mild 
form.  In  July,  1617,  it  appeared  In  a  very 
malignant  form,  sometimes  terminating  fatally 
in  a  few  hours.  It  lasted  for  six  months,  and 
like  the  preceding  epidemics  was  confined  to 
England.  In  Hay,  1628,  it  again  appeared  in 
London.  It  lingered  in  the  city  till  the  next 
year,  and  was  so  fatal  as  to  receive  the  name 
of  "tbe  great  mortality."  It  finally  extended 
over  the  northern  half  of  the  continent,  and 
2,000  persona  fell  victims  to  it  in  21  days  at 
Hamburg.  In  1661  it  made  its  last  sppearance 
in  England,  and  continued  six  months. 

SWEDIBfi,  Jc^er,  a  Swedish  clergyman,  fa- 
ther of  Emanuel  Swedenborg,  born  at  Fohlun, 
Aug.  28,  1S6B,  died  at  Brunsbo,  July  36,  1TS6. 
His  father  was  a  copper  smelter  named  Daniel 
laaksaon.  Swedberg  took  his  name  from  a 
small  family  estate.  He  was  educated  at  Vp- 
sal,  and  in  1666  was  ordained  a  priest  and 
appointed  chaplain  to  the  king's  regiment 
of  cavalry  life  guards.  In  1600  he  was  made 
pastor  of  Vingaker,  in  1602  professor  of  the- 
ology at  npB^,  and  soon  after  rector  of  the 
university.  In  1681  he  waa  one  of  a  commis- 
sion to  revise  the  Swedish  Bible,  whicb  work 
was  completed  in  a  year.  In  1694  he  pub- 
lished a  psalm  book,  which  waa  suppressed 
aa  pietistic.  In  1702  Charles  SII.  made  him 
bishop  of  Skars  in  West  Gothland,  in  which 
office  he  remuned  till  bis  death.  In  1722 
he  produced  the  first  Swedish  grammar  ever 
printed.  About  1782  the  Swedish  congrega- 
tions in  London,  Lisbon,  and  North  America 
elected  him  their  bishop. 

SWEDEN  (Swedish,  Svtrige),  a  kingdam  of 
northern  Europe,  forming  with  Norway  the 
Scandinavian  peninsula,  and  lying  between  lat. 
66°  20'  and  69°  N.,  and  Ion.  U"  10'  and  24°  10' 
E.  It  is  bounded  N.  and  W.  by  Norway,  8. 
W.  by  the  Skager  Rack,  tbe  Cattegat,  and  the 
Sound,  S.  by  the  Baltic  sea,  £.  by  the  Baltic 
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and  the  golf  ot  Bothnia,  and  N.  E.  bj  EInluLd. 
It  ii  separated  from  Norwaf  hj  the  maia  ohain 
of  the  Scandinavian  syatem  of  monntaina, 
aloQX  which  a  broad  avenne  cat  fn  the  forest, 
aad  harine  at  cert^  interrals  atone  moau' 
meat^markg  theJineof  diviBion.  ThiaBTenne 
Is  muntained  with  great  care  b7  the  Norwe- 
^ans,  and  its  condition  regularly  reported  to 
their  ttorthing  or  legialature.  The  eztreme 
length  of  Sweden  ii  STO  m.,  and  ita  general 
breadth  aboat  200  m.-4Xhd  ooaat  tine,  abont 
1,400  m.  in  extent,  is  deeply  indented  by  nn- 
meroaa  fiord*  or  gnlfsj  Aboat  800  m.  of  the 
coast  borders  on  the  Skager  Back,  Oattegat,  and 
Sound  J  the  reminder  ia  washed  by  the  Baltic 
and  ihe  gulf  of  Bothnia.  The  W.  shore  along 
the  Skagcr  Back  and  Cattegat  is  rocky,  but  sel- 
dom elevated  more  than  80  or  40  ft.  The  8. 
shore  as  far  as  SclTesborg  in  Blekinge  is  low 
aad  aandy ;  thence  northward  it  is,  with  some 
excepdoDS,  lined  by  preoipitona  cliffs  about  SO 
fL  high  as  far  as  Oalmar  sound.  Along  the 
Sound  the  coast  is  again  low  and  sandy,  bnt  N. 
of  it  rises  into  higher  cliffs,  and  at  the  outlet 
of  Lake  Maalar  presents  bold  headlands  100  ft, 
high.  S.  at  the  mouth  of  the  Dal  and  as  far 
as  the  strut  of  Quarken  rocky  and  sandy  shores 
alternate;  and  the  upper  part  of  the  gulf  of 
Bothnia  is  charaoteriMd  by  low  sandy  beaches. 
The  entire  coast  N.  of  Oalmar  is  lined  with 
numerous  rocky  and  sandy  islets,  which  render 
access  difficult  in  many  places.  OS  of  the  Un 
of  Oalmar,  and  separated  from  it  by  Oalmar 
sound,  is  the  island  of  Oland ;  and  N.  E.  of  this 
lies  Qottlond,  the  largest  ialand  of  Sweden. 
The  Aland  gronp,  off  ^e  Ua  of  Stockbohn, 
belongs  to  Riisaia. — The  mountain  chain  which 
forms  the  spine  of  the  Scandinavian  peninsula 
has  a  mncn  larger  portion  of  its  most  eleva- 
ted snrfaoe  In  Norway  than  in  Sweden.  Its 
southern  part,  the  Langfleld  chain,  is  wholly 
in  Norway,  while  the  Dovrefield  and  KiOIen 
cliains  form  the  boundary  between  the  two 
countries,  Sulitelma  in  lot.  d7°  and  Syltjell  in 
lat.  63',  lie  partly  in  each.  The  Norwegian 
side  of  these  mountains  is  much  more  precipi- 
tous than  the  Swedish.  In  Sweden  they  form 
a  plateau  nearly  4,000  ft.  high,  from  which 
ocooaional  peaks  rise  to  a  greater  height,  but 
wliich  in  a  breadth  of  40  m.  slopes  gradually 
to  an  elevation  of  from  800  to  1,000  ft.,  and 
thence  deolinea  in  hills  of  moderate  elevation 
to  the  sea  shore.  S.  of  lat.  69°  the  couutry  is 
very  level,  and  the  great  plain  of  Scania,  the 
most  fertile  tract  of  the  peniosula,  occupies 
a  oousiderable  portion  of  the  southern  ex- 
tremity. The  nortbam  part  of  Sweden  is 
rocky,  with  bleak,  barren,  snow-dad  hills,  and 
a  stunted  vegetation  of  birch,  fir,  and  small 

Sines,  in  the  higher  lands  intermingled  with 
reary  lakes  and  swamps.  The  great  forest 
region  lies  S.  of  lat  04°,  where  the  surface  is 
less  elevated.  Further  a.  it  is  more  level,  and 
the  woods  give  place  to  cultivated  flelds. — 
Sweden  abounds  in  beantif ul  lakes,  which  cover 
more  than  14,000  sq.  m.  of  iu  sorfooe.    Lake 


Vener  haa  an  area  of  abont  1,000  sq.  m.,  and, 
excepting  Ladoga  and  Onega  in  Rnsda,  is  th« 
largMt  l^e  in  Europe.  Its  principal  affluent 
is  uie  Klar,  which  enters  it  from  the  north, 
and  ita  waters  ore  carried  into  the  Oattegat 
by  the  Qstha.  At  the  Trolh&tu  falls  on  Uie 
latter,  the  river  descends  by  rapids  108  ft.  in 
6  m.  Lake  Wetter  is  80  m.  long  and  has  an 
area  of  71fi  sq.  m.  Its  surface  is  abont  800 
ft.  above  the  sea,  and  in  one  part  it  is  more 
than  400  ft.  deep.  It  has  many  small  aSuenta. 
The  river  Motala  carries  its  waters  throu^ 
several  smaller  lakes  into  the  Baltic.  The 
Hffilar  lake,  about  7C  m.  long,  is  a  series  of 
takes  connected  by  channels  aad  having  many 
branches.  It  contains  more  than  1,200  islands, 
most  of  which  are  of  great  bOauty.  Other 
prinoipal  lakes  are  Ejehnar,  connected  with 
the  Mtelar,  Siljan,  Bter,  Stor  Uman,  Bom 
Afvon,  Stora  Lnleo,  and  Tomea,  almost  all  in 
the  north.  None  of  the  rivers  of  Sweden  are 
navigable,  excepting  those  which  have  been 
rendered  so  artifidally.  With  the  exception 
of  the  Klar  and  a  few  amaller  streama  on  the 
W.  coast  and  on  the  coast  of  the  Baltic,  near- 
ly  all  of  them  have  their  source  in  the  m^n 
monntain  range  and  flow  8.  £.  into  the  enlf 
of  Bothnia.  The  largest  is  the  Dal,  which  is 
formed  by  the  junction  near  Fahlun  of  the 
East  Dal  and  the  West  Bal,  and  enters  the 
gulf  of  Bothnia  near  OeSe.  At  Elfkarleby, 
near  its  mouth,  it  forms  a  splendid  cascad^ 
which  is  surrounded  by  fine  scenery.  N.  of 
thia  the  principal  rivers  are  the  LJnsne,  In> 
dais,  Angerman,  Umea  and  its  brsnch  the  Win- 
del,  SkeUeftea,  Pitea,  Lnlea,  Banea,  TCalii,  aad 
Tomea.  The  last,  with  its  branch  the  Mnoni(\ 
forms  the  boundary  line  between  Sweden  and 
Russia.  Most  of  these  rivers  have  cataracts 
and  rapids.  The  Angerman  is  240  m.  long, 
and  is  navigable  for  vessels  of  600  tons  60  m. 
from  ita  mouth. — The  geological  formations  of 
Sweden  are  ohiefly  granites,  gneiss,  and  met«- 
morphic  rocks.  They  compose  most  of  the 
Boandinavian  chain  of  mountains,  and  are  in 


original  horizontal  position.  These  are  bro- 
ken through  and  overflowed  by  trap ;  and  the 
surface  is  generally  covered  with  the  drift 
formation  and  large  bowlders.  The  metamor- 
phio  group  abounds  in  metallic  veins,  which 
constitute  a  large  portion  of  the  wealth  of 
the  country.  Among  the  metals  produoed  are 
iron,  copper,  lead,  zinc,  silver,  gold,  nickel,  co- 
balt, and  manganese.  The  pyritiferoos  slates 
are  largely  worked  for  alum  and  copperas, 
and  these,  as  well  as  the  sulphurous  gangnea 
of  the  various  ores,  furnish  unlimited  sup- 
plies of  sulphur.  In  1872  there  were  produoed 
4,881  cwt  of  alum,  1,914  owt.  of  iron  vitriol, 
2,986  cwt  of  copper  vitriol,  and  7,667  cwt  of 
sulphur.  The  most  important  iron  mines  are 
those  at  Dannemora  and  OsCerby  in  the  l&n  of 
Upssl,  Preaberg  in  Wermlond,  Taberg  in  JOn- 
kOping,  and  in  the  Una  of  Orebro,  Qefleborg, 
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Kopparbei);,  and  Westmanland.  Taberg  ie  a 
monntam  of  niagnetio  ore  1,129  ft.  high.  At 
Gellwara,  near  the  Lulea  river,  in  Norrbotten, 
U  also  a  moantain  of  nearly  pure  magnetioirou 
ore,  with  some  specular  ore.  Swedish  iron  is 
not  excelled  by  any  in  tlie  world,  and  is  largely 
used  in  the  manafactnre  of  steel.  Kearlj  600 
iron  minea  were  open  in  18T8;  the  total  jield 
of  rock  iron  ore  waa  18,170,000  cwt.,  and  of 
bog  iron  ore  117,793  owL  The  principal  cop- 
per minea  are  at  Fablnn  in  Kopparberg,  at  At- 
vidaberg  in  OatergottUnd,  at  FlOgforss  is  Ore- 
bra,  in  Jfimtland,  and  in  WeaCmanlaDd.  SilTer 
is  mined  in  sioall  quantities  at  Bala  in  Weetman- 
land  and  in  Orebro,  and  zinc  near  Askeraaod 
in  Orebro  and  other  places.  In  1878  the  yield 
of  copper  was  about  C,000  cwt.,  of  silver  16 
owt.,  of  Eine  602,888  owt.,  of  nickel  24,420  cwt., 
and  of  numganeae  6,7lS  cwt.  Coal  of  inferior 
qnality  ia  fonnd  near  Helmngborg  in  MalmO, 
and  large  veins  of  better  quality  have  been 
discovered  lately  in  other  parts.  The  yield  in 
1S78  was  S,40a,4S6  cnbio  feet.  Marble  is  qnar- 
ried  in  Oatergottland,  and  at  Elfdal  in  Kop- 
parberg are  the  celebrated  porphyry  qnarries, 
where  many  varieties  of  that  stone  are  found. 
In  1872  14,784  mining  licenses  were-  issued  in 
the  kingdom.  An  intereiting  geolc^cal  change 
in  the  coast  line  of  Sweden  is  tiie  gradual 
risiiiK  of  the  land  along  the  golf  of  BoUmia  and 
the  Baltic  sea.  This  was  fine  observed  in  the 
beginning  of  the  18tb  century  by  Celsius,  who 
attributed  it  to  the  subsidence  oi  the  waters  of 
the  Baltic ;  bnt  in  1807  Von  Buch  made  a  care- 
ful examination  of  tbe  coast,  and  announced 
his  conviction  that  "the  whole  country,  from 
Frederiksbald  in  Korway  to  Abo  in  Finland, 
and  perhaps  as  far  as  St.  Petersburg,  is  slowly 
and  insensibly  rising."  According  to  later  ob- 
servations, the  greatest  rise  is  further  N-  at  the 
top  of  tbe  gnlf  of  Bothnia,  where  it  amounts 
to  about  4)  f t  iu  a  century ;  at  Gefle,  90  m. 
N.  of  Stockholm,  it  is  from  2  to  8  ft.  in  a  cen- 
tury ;  at  Stockholm  it  is  scarcely  6  in. ;  and  at 
MalmO  the  movement  seems  to  be  downward. — 
[^  The  soil  is  generally  not  very  fertile, ^neh-  of  it 
tieing  the  result  of  the  diaintegration  of  prim- 
iUve  rocbs,  and  containing  a  large  proportion 
of  ailex.  The  productive  soil  constitutes  about 
68  per  cent  of  the  entire  area,  the  reminder 
bung  sand  barrens,  rocks,  and  heaths.  OC  tbe 
productive  parts  about  18  per  cent,  are  arable, 
6  per  cent,  meadow  lands  and  pasturage,  and 
83  per  cent,  forests.  '  The  climate  of  the  Boan- 
dinavian  peninsula  Sa  generally  milder  than 
that  of  other  countries  in  the  same  latitude. 
The  average  winter  temperature  in  the  more 
populous  portions  of  the  country  is  but  little 
lower  than  that  of  tbe  state  of  Kew  York. 
At  Stockholm,  in  lat.  69°  20',  the  mean  annual 
temperature  is  abont  42°,  that  of  winter  26° 
and  of  summer  62°;  at  Lnnd,  lat.  &6°  42',  the 
annual  mean  is  46°,  that  of  winter  80°  and  of 
summer  62° ;  at  Fahinn,  1st.  60°  S6',  the  an- 
nnal  mean  is  40°,  that  of  winter  22°  and  that 
of  sommar  68-80° ;  and  at  tbe  Russian  frontier 


village  Enontekii,  lat  6S'  80',  and  at  on  eleva- 
tion of  1,440  ft.,  the  annual  mean  is  27°,  th« 
winter  temperature  2°  and  the  summer  66°, 
In  Swedish  Lapland  there  are  scarcely  two 
months  of  summer.  In  Norrland,  in  nine 
weeks,  hay  will  have  been  cut  twice  and  the 
year's  seeding  and  harvest  completed.  At 
Stockholm  the  longest  day  ia  18}  hours  and 
tbe  shortest  6}  houra;  at  Tomea  2S  hours  ia 
the  longest;  and  at  Enontekis  the  sen  remains 
above  Uie  horizon  abont  seven  weeks. — The 
pine  and  fir  forests  of  Sweden  furnish  a  great 
abundance  of  timber,  which  is  largely  ex- 
ported. In  the  middle  province  there  are  also 
considerable  quantities  of  ash,  linden,  willow, 
maple,  and  the  weeping  birch,  one  of  the  most 
beautiful  of  northern  forest  trees.  In  the 
sout£em  province  the  oak  attains  great  size 
and  beauty,  and  the  beech  and  elm  are  com- 
mon, Witik  the  exception  of  the  cherry  there 
are  few  fruit  trees  N.  of  the  60tb  parallel,  and 
scarcely  any  trees  grow  N.  of  the  64th  paI^alleI. 
Barley  is  cultivated  in  all  parts  of  Sweden, 
and  rye,  wheat,  oata,  beans,  peaa,  and  pota- 
toes are  succeasfully  grown  in  the  middle  and 
southern  provinces.  Apples  and  uears  grow 
in  the  aouthem  districta,  and  cranoerries  and 
other  berries  in  the  northern.  The  goose- 
berry grows  all  over  the  country.  Tobacco 
is  rused  in  the  vicinity  of  Stockholm.  Boot 
crops  are  largely  cultivated,  ^he  avricultu- 
ral  crops  in  1874  were  as  follows,  in  imperial 
bushels:  wheat,  4,000,000;  rye,  20,000,000; 
barley,  12,000,000;  oats,  80,000,000;  potatoes, 
62,000,000.  Large  quantities  are  also  raised 
of  peas,  beans,  mixed  grain,  buckwheat,  hemp, 
and  hayj  During  the  year  ending  Sept  80, 
1878,  11,8G2,04S  bushels  of  cereals  were  ex- 
ported from  Sweden ;  and  the  total  imports  of 
griun,  flour,  and  meal  during  the  same  time 
were  2,826,681  bushels.  The  crops  of  1874 
were  below  the  average,  and  the  importations 
of  grain  were  larger  than  in  1878.— The  fauna 
of  Sweden  is  not  so  numerous  as  that  of  some 
of  the  other  northern  countries  of  £urope. 
Tbe  principal  quadrnpeda  are  the  brown  bear, 
wolf,  lynx,  fox,  glutton,  deer,  reindeer,  elk, 
marten,  otter,  beaver,  sable,  hare,  and  squirrel. 
Bears,  elk,  deer,  and  beavers  are  now  scarce. 
Wild  reindeer  are  aometimes  met  with  in  the 
northern  provinces.  Lemmings  occasionally 
come  down  in  droves  from  the  EiClen  moun- 
tains and  lay  waste  the  country  in  their  path. 
Among  the  indigenous  birds  are  the  eagle,  eagle 
owl,  fidoon,  hawk,  swan,  goose,  eider  duck  and 
other  species  of  wild  ducks,  gull,  ptarmigan, 
capercailzie  and  other  grouse,  woodcock,  black- 
cock, and  snipe.  The  sheltered  coasts  of  the 
Baltic  and  the  golf  of  Bothnia  are  the  reeort 
of  immense  flocks  of  sea  fowl.  The  lakea, 
rivers,  and  seas  abound  with  fish.  Kany  of 
the  rivera  contain  fine  salmon,  trout  and  gray- 
ling are  caught  in  every  mountain  stream,  and 
pike  and  perch  abound.  The  tnrbot,  cod, 
mackerel,  ling,  and  herring  are  taken  in  con- 
siderable quantities,  and  lobsters,  crabe,  and 
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oygtara  are  abnndant.  Great  nnmbew  of  the 
itrOmming,  a  small  fish  about  as  large  as  a 
sprat,  are  oonght  in  the  goUs  at  Bothnia  and 
Finland,  and  cured.  It  is  aaid  that  more  than 
80  kinds  of  salt  and  fresh  water  fish  are  sold 
In  the  markets  of  Gothenburg.  The  domes- 
tic animals  are  mostly  imoll  and  of  inferior 
qnality,  bat  efforts  are  making  to  improve 
the  breeds,  particnlarlj  of  sheep.  Fine  ani- 
mals are  imported  from  foreign  oouotries,  and 
there  are  public  breeding  establishments.  In 
18T0  there  were  in  Sweden  1,966,SOO  homed 
cattle,  1,690,000  sheep,  and  about  438,600 
horses. — The  three  great  divisions  of  Swe- 
den, Gothland  (Sw.  Odtaland),  Svealand,  and 
Norrlaod,  are  subdivided  into  24  line  or  dis- 
tricts, the  extent  and  population  at  which  in 
1874  were  as  follows: 
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Gothland  (the  region  orlginall?  inhabited  bj 
the  Goths)  lies  B.  ot  lat.  G9°,  and  comprises 
also  the  islands  of  Olond  and  Gottland ;  Srea- 
land,  the  orij^nal  coontry  of  the  Svenskar  or 
Swedes,  extends  from  Gothland  northward  to 
about  lat  60°  IC  at  ita  east«m  extremity,  and 
lat.  62°  15'  at  the  western;  and  Norrlond  is 
the  whole  northern  part  up  to  the  Norwegian 
frontier  of  Finland.  In  1874  Sweden  had  89 
towDS,  only  one  of  which,  Stockholm,  the  cap- 
ital, had  more  than  100,000  inhabitants  (147,- 
249).  Of  the  others,  Gothenburg  had  61,699, 
KorrkOping  and  MalraO  from  26,000  to  80,000 
each,  and  Garlsorona,  Gofle,  Upsal,  Lund,  and 
JOnkOping  from  12,000  to  18,000  each.— Be- 


sides the  Swedes  proper,  the  popnlation  of 
Sweden  in  1870  iacluded  6,611  Lappa,  27,079 
Finns,  and  12,01G  foreigners;  of  the  last,  2,866 
were  Germans,  2,TB5  Danes,  2,670  Norwegiana, 
2.018  Finlanders,  806  Kuasians,  866  English, 
167  Americans,  122  French,  and  a  few  of  oth- 
er nationalities.  Besides  the  members  of  the 
Lutheran  church,  to  which  nearly  all  the  nativa 
popnlation  belong,  there  were  in  1870  3,809 
Baptists,  Methodists,  and  Mormons,  1,836  Jews, 
67S  Roman  Catholic^  80  Greek  Catholics,  and 
190  of  the  Beformed  churoh.  The  number 
of  hous^oldere  in  1870  was  1,017,823.  The 
average  nnmber  of  marriages  in  every  10,000 
inhabitants  daring  the  decade  ending  in  1870 
waa  66'44;  the  whole  number  of  divorcea  du> 
ring  the  same  period  was  1,S01.  The  propor- 
tjon  of  illegitimate  births  in  the  whole  king- 
dom in  1873  was  11  per  cent.,  and  in  Stock- 
holm 38'ia  per  cent.  In  1870  the  number  of 
paupers  wholly  supported  at  the  public  expenao 
was  85,147,  and  the  number  of  convicts  in  all 
the  prisons  was  6,961.  Intemperance,  which 
has  heretofore  prevailed  so  extensively  as  to 
mar  the  oharact«r  of  the  people,  has  been 
checked  by  wise  legislation,  and  crime  haa 
deoreaaed;  hnt  the  consumption  of  distilled 
spirits  as  drink  is  stiU  large,  in  the  proportion 
of  about  2^  gallons  a  year  to  each  mhabitant. 
Monday,  as  well  as  Sunday,  is  often  spent  by 
working'  men  in  dissipation,  which  baa  given 
rise  to  the  phrase  "  free  Monday."  Like  the  , 
other  branches  of  the  Scandinavian  rBce,  the 
Swedes  are  tall  and  of  a  sandy  or  fiorid  com- 
plexion and  poweriul  physique.  As  a  nation 
they  are  enterprising,  energetic,  honest,  and 
thrifty.  More  than  half  of  the  population  be- 
long to  the  peasantry  or  bonde  clasa,  who  are 
gradually  absorbing  the  landed  property  of  the 
kingdom.  They  are  mostly  engaged  in  agri- 
culture, and  are  industrious  and  prudent.  The 
cottager  or  torpar,  who  hires  his  house  and 
patch  of  ground,  is  below  the  peasant  in  social 
rank.  The  law  formerly  prescribed  the  coa- 
tnmea  for  the  lower  dosses,  but  now  all  dress 
as  they  please.  Is  Dalecarlia  (the  region  on 
both  sidea  of  the  Dal)  the  peasants  of  each 
parish  have  different  and  fanciful  coatnmea. 
Wooden  ahoes  or  leather  shoes  with  wooden 
soles  are  largely  worn.  Men,  women,  and  chil- 
dren labor  together  in  the  fields;  women  do 
various  kinds  of  ontdoor  work  in  the  towna, 
anoh  aa  the  mixing  of  mortar  and  the  tending 
of  maaone,  and  most  of  the  dmdgery  in  fac- 
tories. By  law  no  children  under  IS  yeara 
of  age  can  be  employed  in  a  factory,  and 
none  nnder  18  can  do  required  to  work  after 
dark.  In  1873  more  than  2A,000  {lersonswere 
employed  in  the  mines  and  in  mining  indus- 
try. The  class  of  burghers  ore  members  of 
the  varions  mercantile  guilds  or  are  engaged 
in  manofactnring.  The  nobility  consists  of 
abont  1,600  families.  They  formerly  possessed 
one  fifth  of  the  landed  property  of  the  king- 
dom, but  many  of  them  are  now  very  poor, 
and  their  pride  will  not  permit  them  to  en- 
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gagt  in  commercial  or  industriid  pannitt.  Al- 
though their  political  power  as  >  distinct  class 
wu  annulled  bj  the  reform  of  the  constitn- 
tion  in  1866,  thej  still  hold  the  chief  offices 
In  tho  itate,  and  in  one  of  the  guard  resi- 
menta  qplj  noblemen  are  commissioned  om- 
oers.  There  has  of  late  heen  a  large  emi- 
gration from  Sweden,  clilefl?  to  the  United 
SUtes,  which  in  1869  amounted  to  89,069; 
bat  it  decreased  in  18T0  to  29,008,  in  1871 
to  17,460,  in  1873  to  1G,9IS,  and  in  1878  to 
18,090. — Sweden  has  made  great  progress  in 
manniactaring  industry  within  the  past  few 
years.  While  the  namber  of  distilleries,  of 
which  in  1886  there  were  8S,172  small  snd 
670  large  ones,  had  diminished  in  1866  to  666, 
otiier  branches  of  indostrj  hare  greatly  in- 
creased. The  value  of  the  goods  prodnoed  in 
the  registered  manafsctorieB  of  the  oomitrj 
in  1830  was  t8,GO0,000 ;  in  1840,  $6, 700,000; 
in  ISSO,  110,900,000;  in  1860,  118,500,000; 
In  1866,^20,800,000;  and  in  1870,  124,700,- 
000,  TheM  snme  are  eiclustve  of  the  pro- 
dncts  of  hand  trades,  which  are  estimated  to 
he  eqnal  in  Talue  to  the  manufactures  prop- 
er. The  number  of  manofactories  in  1380 
waa  1,867,  in  1866  3,316,  and  in  1870  2,168. 
In  1870  the  manofaotories  prodnced  cloth 
Tolned  at  $2,800,000;  other  textile  fabrics, 
$1,600,000;  silk,  $200,000;  cotton  spinning, 
$2,300,000 ;  leather,  $1,800,000 ;  tobacco, 
$1,600,000;  sngar,  $8,600,000;  metals,  $2,- 
100,000;  and  paper,  $760,000.— The  following 
table  shows  the  value  of  the  imports  snd  ex- 
ports for  the  five  years  ending  with  1678 : 
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Partial  returns  for  1S74  show  ft  tiirther  relative 


direct  and  indirect,  amounted  to  $7,476,878 ; 
the  exports  to  the  United  States,  $8,078,074. 
Tbeehief  imports  of  Sweden  are  textile  fabrics, 
groceries,  mineral  ores  and  manufactured  met- 
als, ships,  carriages,  and  machinery,  bones  and 
hides,  yam,  thread,  and  spinning  materials, 
wines  and  alcohol,  colors  and  dyes,  and  coin. 
The  chief  exports  are  timber,  metals,  grain, 
cattle,  provisions  (animal),  tallow  and  oil,  and 
paper  and  paper  goods.  The  direct  imports 
from  the  United  States  are  petrolenm,  reno, 
tallow,  and  agricultural  maoitines  and  imple- 
ments; indirect,  cotton,  pork,  tobacoo,  sewing 
macliines,  and  gold  and  silver  bullion.  The 
merchant  marine  of  Sweden  in  18T2  nnmbered 
8,87a  vessels  (including  408  steamers),  of  436,- 
000  aggregate  tonna^. — Sweden  has  remark- 
able facilities  for  internal  navigation  through 
a  Mries  of  lakes,  rivers,  and  bays,  connected  by 
more  tliau  SOO  m.  of  canals.    Thme  furnish 
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'  direct  water  communication  between  the  Bal- 
tic and  the  North  t«L  which  is  of  great  im- 
portance, as  in  case  of  war  the  Danes  would 
command  the  channels  throngh  the  Belts  and 
the  Sound.  The  importance  of  this  connection 
was  well  nnderetooa  in  the  12th  and  18th  cen- 
turies, but  Gnstavus  Vasa  was  the  first  to  un- 
dertake it.  Various  sovereigns  continued  the 
work,  and  in  1838  the  line  was  opened  from 
86derk6pinR  on  the  Baltic  through  Lakes 
Wetter  and  Wener.  The  canal  from  Lake 
Wener  around  TroUhSlta  falls,  originally  built 
in  1800,  was  next  enlarged  and  rebuilt,  and  in 
18S6  the  entire  route  was  thrown  open  for 
steamers.  It  is  in  all  286  m.  long,  of  which 
about  60  m.  are  across  the  Iskcs.  Its  most 
elevated  point  is  Lake  Wiken,  between  Wetter 
and  Wener,  where  it  is  2SS  ft.  shove  the  level 
of  the  sea;  the  descent  is  made  by  vessels  on 
each  side  throagh  E7  locks.  Other  canals  con- 
nect the  Ktelar  lake  with  Lakes  Ejelmar  and 
Barken,  end  with  the  Baltic.  There  ere  ex- 
cellent roads  all  over  the  conutry,  and  in  win- 
ter, when  the  canals  and  lakea  are  frozen  and 
the  ground  is  covered  with  snow  for  four  or 
five  months,  commanication  is  easily  kept  op 
with  the  interior  by  means  of  sledges.  A  net- 
work of  railways  is  now  in  course  of  con- 
strnction,  to  connect  all  tbe  important  dis- 
tricts of  the  kingdom,  chiefly  at  the  expense 
of  the  government.  The  state  lines  include 
the  main  or  tmnk  lines,  the  principal  of 
which  are  the  western,  from  Stockholm  to 
Gothenburg,  and  its  branches;  the  southern, 
from  FaikOping  on  the  western  line  to  MalmC ; 
the  northwestern,  from  Lsxa  on  the  western 
line  to  the  frontier  of  Norway ;  the  eastern, 
from  Eatfarineholm  on  the  western  line  to 
NorrkCping;  and  the  northern,  connecting 
Stockholm  with  the  principal  cities  of  the 
north.  In  Angnat,  1874,  1,689  m.  were  in 
operation,  of  which  878  m.  belonged  to  the 
state  and  761  m.  to  private  companies ;  1,744 
m,  were  In  constaiiction,  487  m.  by  the  state 
and  1,807  m.  by  private  companies.  At  the 
beginning  of  1B7G,  461  m.  haa  heen  finished, 
making  the  total  leneth  of  all  the  railways  at 
that  time  2,090  m.  Of  the  telegraph  lines,  all 
of  which,  excepting  those  belonpng  to  private 
railway  companies,  are  the  property  of  the 
state,  4,664  m.  were  in  operation  m  1872,  with 
10,081  m.  of  wires;  of  these,  177  m.  were  sub- 
marine cables.  The  number  of  post  offices  in 
the  kingdom  in  1672  was  646,  and  tbe  number 
of  tetters  passing  throagh  the  nails  was  14,- 
466,673. — Previous  to  1868  the  unit  of  money 
in  Sweden  was  the  rihtdaUr  (government  dol- 
lar). The  wars  prior  to  1816  depreciated  the 
Swedish  paper  money  greatiy,  ana  the  govern- 
ment notes  were  of  leas  value  than  those  issued 
by  the  bank,  which  was  an  independent  insti- 
tution, though  under  the  management  of  direc- 
tors appointed  by  tbe  legislature.  The  specie 
dollar  was  106  cts.,  the  rihtgaldt  (royal  debts) 
dollar  26^  cts.,  or  four  to  the  specie  dollar ; 
while  the  riktdaltr  hmoo,  or  bank  dollar,  woi 
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S&t  tit*.,  or  three  tAAQta  of  the  speoie  dollar 
and  1|  of  the  rikagaldi.  The  rikadaler  banco 
hsDoe  beosme  the  offioUl  monej  of  aocoonta. 
All  three  (the  spMue,  banoo,  and  rikagald)  were 
divided  into  48  tkillin^i,  and  the  ikiUiog  into 
13  randitj/ki.  In  18G4  the  diet  adopted  a  deoi- 
mal  Bjitem,  which  was  pot  into  operation  Jan. 
1,  1868.  In  this  B/stem  the  riksgald  dollar 
(26{  ets.)  is  the  nnit ;  it  is  called  the  riktdaler 
ryktmint,  and  divided  into  100  drt$.  In  1672 
a  eonvention  was  ligned  at  Btockhohn  bf  the 
plenipotentiaries  ol  Sweden,  Norwaj,  and 
Denmark,  for  the  introduction  of  a  oonmon 
system  of  coinage  ioto  the  Scandinavian  Idng- 
doma.  This  was  ratified  hy  Sweden,  and  the 
new  coinage  was  pat  into  circulation  on  Jan. 
1,  1876.  The  basis  is  ^Id,  with  lilver  and 
bronze  for  the  smaller  coins,  the  onit  being  the 
kronar  or  crown  (20^  cte.)  of  100  Ores.  The 
gold  coins,  which  are  an  alloy  of  60  parts  gold 
and  10  copper,  are  the  lO-crown  piece  and  the 
20-crown  piece.  The  silver  coins  have  an 
alloy  of  copper,  and  oonust  of  pieces  of  one 
and  of  two  crowns,  and  of  50,  40,  26,  and  10 
6rei  reipeetively.  The  bronie  coins  are  of 
B6  parts  copper,  4  tin,  and  1  xino,  and  are  of 
the  respective  valoei  of  1,  9,  and  S  Ores.  In 
weights,  tbe  Swedish  ponod,  which  is  the  unit, 
i*  eqaal  to  0*987  of  the  pound  avoirdupois;  it 
is  subdivided  into  100  orU  of  100  kortu  each ; 
100  pounds  make  a  eentn«r,  and  100  centner* 
a  nyldtt.  In  length,  one  Swedish  foot  is  equal 
to  0-974  of  an  English  foot,  and  is  divided  into 
10  inches  of  10  lines  each.  The  Swedish  mile 
is  eqoal  to  6'6286  English  miles;  the  square 
mile  to  48-8T  Snglisb  square  miles.  The  mea- 
sure of  contents  has  the  Swedish  cable  foot  for 
ita  anit,  divided  into  10  eon*  of  100  cubic  inches 
each. — Sweden  and  Norwa;  form  a  eingle  king- 
dom,  but  have  separate  internal  administrations, 
the  king  residing  alternately  in  each  coantry. 
(See  NoHWAT.)  The  government  is  a  limited 
monarchy,  hereditary  only  in  the  male  line. 
The  king  is  sole  executive  of  the  realm,  com- 
mander of  the  land  and  sea  forces,  and  bead 
of  the  church,  and  has  the  right  to  preside 
In  the  supreme  coart  of  justice.  He  must  be 
a  member  of  tbe  Lutheran  church.  His  per- 
son is  inviolable,  and  his  aotion  exempt  from 
censure,  but  he  is  required  in  Sweden  to  ad- 
vise and  consult  with  a  council  of  state  com- 
posed of  tea  members,  two  of  whom,  called 
ministers  of  state,  bold  tbe  portfolios  of  jns- 
tice  and  of  foreign  affairs,  and  eight  of  whom 
are  ealled  conncillors  of  state;  of  the  latter, 
five  are  tbe  chiefs  respectively  of  the  depart- 
ments of  marine,  war,  finance,  ecclesiastical 
aflurs,  and  the  interior,  and  three  have  only 
consaltative  voices.  All  the  members  of  the 
council  are  responsible  for  the  acts  of  the  gov- 
ernment. In  practice  the  king  submits  all 
measures  excepting  military  and  diplomatic 
aftaira  to  bia  councillors,  but  he  is  not  bonnd 
to  follow  their  advice  If  he  proceeds  to 
nnooQstitutional  measures,  they  must  make  a 
formal  protest  or  be  held  responiiblo  before 


a  high  court  oonvened  for  their  Mai.  Da- 
ring the  absence  of  the  king  in  Korway,  Swe- 
den is  governed  by  a  regency  named  by  bim, 
conaisting  of  a  prince  of  tbe  blood  or  a  min> 
later  of  state  and  three  ooanoillors.  In  casa 
of  his  absence  in  a  forei^  country,  or  of 
the  minority  of  the  sovereign,  the  tWo  king- 
doms are  governed  by  a  joint  regency  oonsist- 
ing  of  ten  Swedes  and  ten  Norwegians.  The 
law-making  power  is  vested  In  a  legislature 
called  the  diet,  which  previous  to  tbe  amend- 
ment of  the  constitution  in  18Se  consisted  of 
four  bousee,  respectively  of  tbe  nobles,  cleray, 
borgbers,  and  peasants,  bat  is  now  divided 
into  an  upper  and  a  lower  chamber.  The  up- 
per chamber  has  one  member  for  every  80,000 
of  population  (in  1874,  128),  who  are  elected 
for  nine  years  and  receive  no  salary.  Each 
member  must  be  more  than  S5  years  old,  and 
moat  have  possessed  for  at  least  three  yeara 
previoni  to  election  real  estate  of  the  taxed 
value  of  80,000  riksdalers,  or  an  annual  income 
of  4,000  riksdalers.  There  are  only  6,000 
Swedes  eligible  to  a  seat  in  this  chamber,  of 
whomabODt  1,760  reside  in  the  coantry.  Mem- 
bera  are  elected  indirectly,  in  cities  by  tbe  mu- 
nicipalities and  in  the  coontry  by  the  26  pro- 
vincial aaaemblies.  These  assembUes,  called 
landtting,  are  selected  by  electors  chosen  by 
the  people  in  the  communal  or  parish  electiona, 
in  which  each  property  owner,  male  or  f  emale^ 
is  allowed  one  vote  to  each  100  riksdalers  of 
taxable  income.  In  tbe  cities  no  one  can  cast 
more  than  100  votes,  the  number  anthorized 
by  10,000  riksdalers  of  income.  The  lower 
chamber  consists  of  one  representative  for 
every  10,000  inhabitants  of  towns,  of  one 
deputy  for  every  rural  district  whose  popula- 
tion is  less  than  40,000,  and  two  deputjes  for 
those  of  more  than  40,000.  In  1874  the  nnm- 
ber  of  members  was  194,  of  whom  G6  repre- 
sented the  towoa  and  188  the  rural  dialriot*. 
They  are  elected  for  three  years,  and  receive 
each  a  salary  of  1,200  riksdalers  for  thesesaioa 
of  four  months  and  travelling  eipensea.  The^ 
are  chosen  generally  by  direct  vote,  although 
they  may  be  by  indirect  vote  at  the  option  of 
a  district.  Every  male  Swede  21  years  of  age 
and  over,  who  owns  real  property  of  the  as- 
sessed value  of  1,000  riksdalers,  or  holds  a 
five  years'  lease  of  property  of  tbe  value  of 
6,000  riksdalers,  or  pays  an  income  tax  on 
800  riksdalers  is  entiUed  to  vote  in  their  eleo* 
tion;  and  if  he  is  26  years  old  and  has  po»- 
sesscd  these  property  qualifications  for  one 
year  precedingthe  election,  he  may  be  elected 
a  member.  The  diet  aasemblea  every  year, 
on  Jan.  16,  without  special  convocation.  The 
king  ^points  the  president  and  vice  presi- 
dent of  each  chamber.  Tbe  diet  i^points:  1, 
a  lawyer  as  procurator  general  to  superintend 
the  execution  of  the  laws  by  judges  and  offl- 
oers;  2,  a  committee  of  48  members,  every 
third  year,  to  report  whether  tbe  members  of 
the  supreme  court  deserve  to  retain  their  por- 
tions ;  and  8,  a  committee  of  six  members,  alao 
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ttvvrj  ttW  year,  to  watch  with  the  procurator 
general  over  the  liberty  of  the  press.  Laws 
tor  changing  or  abolishiog  right*  of  the  no- 
lulity  require  the  ooDsent  of  an  assembly  of 
noblM,  and  eooleeiastical  laws  can  be  enacted, 
changed,  or  abrogated  only  with  the  consent 
of  a  general  church  auembty.  The  Idng  has 
the  right  of  absolute  veto  of  any  measiire 
{>as8ed  by  the  diet.  The  judiciary  oonrists  of 
the  sapreme  court  of  the  kingdom,  composed 
of  16  judge*  in  two  divisions,  which  interprets 
the  l&ws  and  render*  jostioe  in  the  name  of  the 
king,  who  when  he  presides  has  the  right  of 
two  vote*;  three  royal  ooorts  of  jastioe,  sit- 
ting at  Btookholm,  JOnkaping,  and  ObriBtian- 
stad;  a  royal  oooxt  of  militaiy  justice;  and 
a  supreme  court  of  admiralty.  There  are 
also  throughout  the  kingdom  petty  courts,  of 
which  the  dergy  are  often  magistrates. — The 
estimate  of  receipts  and  ezpenditnres  of  the 
administration  for  the  year  1675  is  as  follows : 
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VulaDS  upetMe E,4De,S4&-18.Ht,0ei 
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At  the  close  of  1878  the  total  public  debt 
amoonted  to  about  122,0S0,000  crowns.  From 
this  must  be  subtracted  credits  of  about  82,- 
240,000,  which  leaves  the  actoal  debt  abont 
89,840,000  crowns.  The  whole  of  this  debt 
was  oontraot«d  for  railway  oonatmotion,  and 
all  in  Germany,  with  the  eiception  of  two 
loana  of  about  80,000,000  crowns  in  the  ag- 
gregate, which  were  negotiated  in  London. 
All  the  loans  are  paid  ofF  gradnally  by  means 
of  a  sinking  fund.  In  1872  the  diet  author- 
ized the  emission  of  a  new  loan  of  24,000,000 
riksdalers,  at  4  per  cent,  to  continue  the  con- 
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stmction  of  the  rtulwaya ;  bnt  the  bodgeta 
of  1872  and  1S78  having  exhibited  snrplnses, 
only  6,650,000  had  been  issued  up  to  May, 
1874.  Sweden  has  but  one  colony,  the  island 
of  St.  Bartholomew  in  the  West  Indies,  the 
administration  of  which  costs  2fi,000  crowns 
per  annnm. — The  army  of  Sweden  is  composed 
of  five  clssaes  of  troops,  the  vSr/vadt  or  en- 
rolled troops,  the  ind4lta  or  military  colonists, 
the  bavSriag  at  conscripted  troops,  the  militia 
of  Oottland,  and  volnntoers.  The  active  army 
condBt*  of  the  first  two  of  these  classes.  The 
T^vade  are  enlisted  usually  for  six  years; 
they  comprise  a  body  of  about  6,000  men, 
among  which  are  the  royal  life  gnards,  the 
artillery,  the  engineers,  and  one  regiment  of 
hosaarH.  The  indelta  consist  of  abont  25,000 
men,  21,000  of  whom  are  infantry,  the  remain- 
der cavalry.  This  body,  which  was  established 
by  Oharks  XI.,  is  peculiar  to  Sweden.  The 
men  are  cantoned  in  militaiy  dietricta,  where 
they  are  provided  for  by  the  holders  of  crown 
lauds  in  those  districts.  Bach  man  has  also 
assigned  to  him  a  house  and  a  piece  of  land, 
which  he  cultivates  for  himself.  The  infantry 
are  eiercised  annually  80  days  and  the  caTolry 
46  days.  The  remaining  three  classes  consti- 
tute the  reserve.  The  bevfiring  are  drawn  by 
annual  levy  from  the  whole  male  population 
between  the  ages  of  20  and  25.  The  right  to 
purchase  substitutes  was  abolished  by  the  diet 
in  1873.  In  1878  this  body  numbered  86,101 
men.  The  militia  of  Gottland  have  a  separate 
command,  and  cannot  be  obliged  to  serve  out 
of  the  island;  theynumber  nsoally  about  8,000 
men.  The  volunteers  were  first  organized  in 
1861.  In  time  of  peace  they  are  subject  only 
to  their  own  rules,  olthon^  their  command- 
ers are  chosen  by  the  king ;  bnt  in  war  they 
may  be  compelled  to  serve  under  the  military 
authorities.  Abont  S0,D00  were  enrolled  in 
1678.  The  effective  force  of  the  kingdom  in 
1678,  inclnding  all  the  five  classes,  was  160,778 
men.  The  navy  was  entirely  reorganized  in 
1678,  and  now  forms  a  single  body  called  the 
royal  fleet,  with  two  stations,  at  Stockholm 
and  Carlscrona.  It  conusted  in  1874  of  the 
following  vessels :  ateamers — 1  ship  of  the 
line  with  69  guns,  1  frigate  with  £2  guns,  S 
corvettes  with  14  guns,  4  monitors  with  8 
guns,  10  small  monitors  (4  constructing)  with 
10  gnns,  12  gun  boats  with  21  gana,  4  Teasels 
without  guns,  1  transport  with  1  gnn,  and  S 
despatch  boats  with  5  guns ;  sailing  vessels — 
1  frigate  with  86  guns,  6  corvettes  with  102 
guns,  1  brig  with  10  guns,  and  1  achooner 
with  8  guns ;  rowing  vessels — 4  mortar  boats 
with  5  guns,  44  gun  boats  with  68  guna,  and 
40  launches  with  4&  guns ;  in  all,  188  vessels 
with  455  guns.  The  navyis  officered  by2  rear 
admirals,  6  commanders,  20  captain-command- 
ers, 48  captains,  48  Uentenanta,  and  26  soua- 
lieutenants;  it  has  an  effective  force  of  about 
7,000  men,  and  a  reserve  of  8fi,000  men.— The 
Lutheran  is  the  established  ohnrch  of  Sweden, 
but  all  seota  are  tolerated.    Previons  to  1678, 
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when  the  church  utemhl;  assented  to  the  act 

of  the  diet  permitting  oivil  mairiagea  &nd  mar- 
riages bj  dtsseating  ministara,  no  one  not  con- 
firmed in  the  Lutheran  faith  Doald  be  legally 
married.  Everj  Swede  who  does  not  daiin  to 
belong  to  some  one  of  the  dissentitig  sects 
mast  be  confirmed  at  the  age  of  14  or  16  and 
partake  of  the  sacrament,  upon  which  he  Te- 
ceives  a  oertiScate  from  his  pastor.  If  he  neg- 
lects the  raqnirement,  he  ia  subject  to  manj 
iaconveniecoes,  and  is  not  entitled  to  the  same 
burial  rites  sa  a  confirmed  person.  The  clergj, 
who  mast  be  gradaatea  of  one  of  the  nniver- 
sities,  are  generollj  moral  and  high-toned,  and 
eiercise  a  controlling  influanoe  in  society.  In 
the  country  parishes  they  are  often  magistrates 
A9  well  Bs  pastors.  Thej  receive  in  general 
a  liberal  income  from  permanent  fnnda,  tithes, 
and  fees,  but  some  ore  poorlj  paid.  Taej  are 
nsnally  elected  in  parish  meeting  and  commis- 
sioned by  the  hing.  The  head  of  the  church 
is  the  archbishop  of  TJpsal,  who  has  under  faim 
11  bishops,  reapeotirely  of  LinkOping,  Skara, 
Strengti&9,  Westeraa,  Weii6,  Luad,  Oothen- 
bnrg,  Odlmar,  CarlsCod,  HernOsond,  and  Wis- 
by.  The  archbishop  and  bishops  ore  nomi- 
nated by  the  kine  from  a  list  of  candidates 
presented  by  the  diocoaos.  Eocleaiastioal  mat- 
ters are  disonssed  in  convocation,  bat  are  sub- 
ject to  the  decision  of  the  king. — Public  in- 
strootjon  is  gratnitoos  and  compulsory,  and  it 
ia  rare  to  meet  with  any  one  who  cannot  read 
and  write.  Primary  schools  exist  In  every 
parish,  excepting  in  the  northern  diatriots, 
which  ore  so  thinly  peopled  as  to  render 
movable  schools  necessary.  Children  who  do 
not  attend  schools  ander  government  super- 
vision mast  fnrniah  evidence  of  private  edu- 
oatioD.  In  16T0  nearly  97  per  cent  of  the 
children  from  8  to  IS  years  of  age  attended 
the  poblio  schools.  The  whole  number  of 
common  schools  in  the  kingdom  was  7,308, 
with  655,595  papils;  of  these  l,lS4were  mov- 
able Bohools.  In  1871  the  namber  of  male 
teaohen  in  the  common  schools  was  fi,029, 
of  whom  63  were  clergymen  and  1,057  charch 
clerks ;  the  namber  of  female  teaoberg  was 
2,T7S.  The  amount  pud  for  the  support  of 
common  schools  in  1871  was  8,S37,9fl8  riks- 
dalers,  of  which  2,673,937  was  contributed  by 
parishes,  843,907  by  the  state,  and  121,133  was 
derived  from  interest  on  endowments.  In  1870 
there  were  9S  high  schools  for  boys,  with  758 
teachers  and  12,765  papils.  So  high  schools 
were  provided  for  girls  till  1878,  when  one  was 
established  at  Oarlstad.  There  are  also  tech- 
nical schools  and  day  and  evening  schools  in 
the  several  cities.  The  universities  of  Upsal 
and  Lnnd  have  faculties  of  theology,  law, 
medicine,  and  philosophy.  In  1H73  the  former 
had  I.SII  and  the  latter  56S  etadents.  .  Prepa- 
rations are  nearly  completed  for  tona^ng  a 
free  university  at  Stockholm.  There  ia  a  mili- 
tary school  at    Carlberg,  a   higher  militery 


deta  at  Stockholm.  Libraries  and  coQeotJona 
of  art,  natural  history,  &o.,  exist  in  all  the  cit- 
ies, and  are  free  to  the  public  on  certun  days, 
and  there  are  many  literary  and  scientific  soci- 
eties in  the  kingdom,  .dimost  every  parish, 
every  prison,  and  all  the  la:^  indastrial  esl&b- 
lishments  have  their  libraries.  In  18T6  there 
were  271  newspapers  and  periodioala  pablished 
in  Sweden,  of  which  12  were  daily  and  16 
were  illustrated.— The  early  history  of  Swe- 
den is  confused  and  mythical.  When  Odin  and 
his  Swedes  entered  the  country,  they  found  b 
great  part  of  it  In  the  possession  of  the  Gotlia, 
who  hod  dispossessed  the  Lapps  and  Finns. 
and  the  kin^om  which  he  founded  comprised 
only  a  portion  of  Svealand,  or  the  cenbvl 
province.  (See  Dsithask,  NonTnintr,  NoE- 
WAT,  and  Odin.)  The  dynasty  of  the  Tng- 
lings,  founded  by  Frey-Yngve,  son  of  the  pon- 
tiff Njord,  Odin%  successor,  ended,  it  is  snp- 
poa^,  before  the  Bth  centnry,  with  Ing'ald 
lllrada.  He  was  succeeded  by  Ivar  Vidfomne, 
who  ruled  over  both  the  Swedes  and  the 
Ooths,  In  829  Ansgor  or  Anscarina,  a  monk 
of  Oorbie,  visited  Sweden  and  converted  many 
pagans,  but  did  not  succeed  in  establishing 
Ohristianity.  About  the  year  1000  Olaf  Skot- 
konung  (the  lap-king,  so  called  becanse  he  re- 
ceived homage  when  on  infant)  was  baptized, 
and  a  bishopric  was  erected  at  Skora,  but 
Svealand  would  not  receive  Christian  teach- 
ers for  more  than  a  centnry  afterward.  Con- 
stant disputes  and  often  open  war  eiiated  for 
oenturiea  between  the  Oo^a  and  the  Swedes, 
and  their  political  union  was  not  completed 
until  the  reign  of  Waldemar,  son  of  Birger 
Jorl  (Earl  Birger),  who  was  m&de  king  ia  1260. 
Finland  had  in  the  mean  while  been  conqnered 
and  Christianized.  In  127B  Magnas  Ladnlas 
(Barnlock,  so  called  because  he  protected  the 
people's  granaries  from  the  rapacity  of  the 
nobles)  ascended  the  throne  and  reigned  with 
ability  till  bis  death  in  1390.  Then  followed 
a  long  period  of  dissenrion  between  his  three 
sons.  In  1SI9  Magnus  Smek,  an  infant,  be- 
came king,  and  in  the  next  year  sacceeded 
by  right  of  his  mother  to  the  throne  of  Nor- 
way. He  established  his  son  Haco  in  Nor- 
way, and  indaood  him  to  marry  Margaret, 
daughter  of  Waldemar,  king  of  Denmark.  The 
three  Scandinavian  states  being  thus  allied, 
he  attempted  by  the  aid  of  the  kings  of  Nor- 
way and  Denmark  to  abolish  the  senate,  bnt 
was  deposed  and  Albert  of  Mecklenburg  was 
elected  king  in  1868.  A  war  ensued  between 
him  and  the  kings  of  Denmark  and  Korway, 
which  ended  in  Albert's  defeat,  and  on  July 
20,  1897,  by  the  "union  of  Colraar,"  Mar- 
garet, "the  Semiramis  of  the  North,"  became 
queen  of  the  confederate  monarchy  of  Swe- 
den, Norway,  and  Denmark.  She  retuned 
possession  of  the  triple  government  till  her 
death  in  1412,  and  was  sacoeeded  by  her  grand- 
nephew  Eric  of  Pomeranla  (XIII.).  The  union 
of  Calmar  was  maintained  with  great  difficulty 
for  more  than  100  yean,  though  in  1434-'6 
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it  WM  teriondf  perilled  by  the  efforts  of  the 
Svedee  under  the  leadership  of  Engelbert,  a 
petriotic  Dalecarlian  miner,  and  hat  for  his 
Bsasssiuation  h;  the  treachery  of  a  Swedish 
noble  in  14SS  would  hare  been  overthrown. 
In  1439  Erie  was  deposed,  and  his  nephew 
Olirietopher  of  Bavaria  chosen  king;  and  on 
his  death  in  1448  Earl  Kandseon,  who  had 
been  r^ent  at  the  deposition  of  Eric,  suc- 
ceeded him.  Anarchy  ensued  under  him  and 
bis  Boocessors  till  1G20,  when  Ohriatian  II.  of 
Denmark  became  king.  lie  exasperated  the 
people  by  his  cruelty,  and  tliey  found  a  leader 
in  Gustavns  Ericsaon,  a  noble  of  high  rank, 
better  known  as  Gustaras  Vasa.  (See  Gtjsta- 
TUB  I.)  Christian  had  eiecated  as  traitors  and 
heretics  many  of  the  principal  nobles,  among 
them  the  father  of  Gustavus,  and  a  great  nnm- 
ber  of  peasants.  The  resistance  of  the  Swedes 
under  Gustavos  to  the  governmont  of  the  Da- 
niab  king  was  SQCcessful,  and  in  1628  they 
elected  their  leader  king.  In  1629  he  Intro- 
dooed  the  reformatiun.  At  his  death  in  lESO 
he  was  sncceeded  by  his  son  Eric  XIV.,  who 
was  deposed  on  account  of  alleged  insanity  in 
1568  by  hia  brother  John  III.  (See  Kbio  XIY.) 
John  reigned  till  his  death  in  1593,  when  his 
son  Binsmond,  who  had  been  elected  king  of 
Poland  and  bad  become  a  Roman  Catholic, 
tacceeded  him,  the  late  king's  brother,  I>Qke 
Charles,  being  regent  till  he  could  leave  his 
kingdom  of  Poland.  Bigismund  determined  to 
establish  Romanism  in  the  kingdom,  against 
the  will  of  the  people,  and  showed  himself  so 
reokless  and  unsorupaloas,  that  in  1699  he  was 
deposed,  and  in  1604  his  uncle  Oharles  IX., 
who  had  acted  aa  regent,  was  raised  to  the 
throne.  (See  Cbablbs  IX.)  His  reign  was 
one  of  tranquIIIiCy  in  the  kingdom,  and  in  1611 
he  died,  leaving  the  throne  to  his  son  Gnsta- 
vns  Adotphns.  (See  Gdsta.vub  II,)  After  a 
reign  of  21  years,  the  greater  part  of  which 
waa  spent  in  wars  with  Poland  and  Rossia  for 
the  possession  of  Ingria,  Livonia,  and  other 
territories  on  the  Baltic,  and  in  the  defence 
of  Proteetantism  in  Germany,  while  his  affairs 
at  home  were  managed  succossfally  by  the  wise 
Oienstiem,  Gastavna  closed  bis  glorious  career 
at  the  battle  of  Lotzen  in  1S83,  and  his  daugh- 
ter Christina,  then  six  years  of  age,  succeeded 
him.  (See  OBmBTiNA.)  Oxenstiern  was  in- 
Tested  with  the  chief  management  of  affairs; 
Baner,  Torstenson,  and  other  Swedish  generals 
won  new  victories ;  and  the  kingdom  for  a 
time  prospered,  and  by  the  peace  of  Westpha- 
lia in  1S48  received  western  Pomerania  and 
other  acceaaions  of  territory.  After  Chris- 
tana'a  coming  of  age,  her  want  of  Bied  prin- 
ciples and  the  violenoe  of  her  disposition  soon 
clanged  the  country  into  debt  and  tronble,  and 
in  1664  she  abdicated  in  favor  of  her  cousin 
Charles  X.  His  reign  of  six  years  was  marked 
by  brilliant  campaigns  against  the  Danes  and 
in  Poland,  and  acta  of  great  persona]  bravery ; 
but  hie  victories  brought  no  advantage  to 
Sweden,  and  only  wasted  her  resonroea,    (See 
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Charlm  X.)  lie  died  in  1660,  and  was  sno- 
oeeded  by  his  young  son  Charles  XI.,  during 
whose  minority  a  peace  was  concluded  by 
which  the  kingdom  had  10  or  12  years  of  tran- 
quillity. In  16T8  began  a  war  with  the  elec- 
tor of  Brandenburg  and  the  Danes,  tvhich  was 
oontinned  with  varying  success,  though  for  the 
moat  part  with  disaster,  till  1679,  when  the 
peace  of  St.  Germain,  leaving  the  Danes  at  the 
mercy  of  the  Swedes,  enabled  the  latter  to 
regain  more  than  they  had  lost.  An  advan- 
tageous peace  was  concluded  between  the  two 
kingdoms,  and  confirmed  by  the  marriage  of 
Charles  to  Ulrica,  the  daughter  of  the  Danish 
king.  During  the  remainder  of  his  life  he 
devoted  his  attention  aBsidnonsly  to  the  set- 
tlement of  the  troubles  existing  between  the 
nobles  and  the  peasants,  and  in  IflSS  prevailed 
upon  both  parties  to  give  him  the  power  to 
alter  the  constitution  aa  be  pleased.  He  died 
in  1S9T,  bequeathing  to  his  son  Charles  XII. 
this  absolute  power.  (See  Cbablkb  XII.)  The 
warlike  career  of  this  remarkable  hut  reckless 
king,  who  humbled  Frederick  IV.  of  Denmark 
and  Peter  the  Great  of  Russia,  and  dethroned 
Augustus  II.  in  Poland,  bnt  succumbed  at  Pol- 
tava, well  nigh  reduced  his  country  to  ruin. 
At  his  death  in  1T18,  his  uster  Ulrica  Eleo- 
nora,  wife  of  Frederick  of  Hesse-Cassel,  after 
renonnoing  absolute  authority  and  accepting  a 
constitution  from  the  nobles  which  restored 
their  power,  was  elected  by  the  diet  to  the 
succession.  She  soon  sarrendered  the  govern- 
ment to  her  husband,  whose  reign  was  a  pe- 
riod of  humiliation,  during  which  bweden  made 
peace  with  her  enemies  on  most  disadvanta- 
geous terma,  and  gave  up  most  of  her  Trane- 
battic  possessions,  including  Livonia,  Esthonia, 
and  Ingria,  which  had  been  occupied  by  Peter 
the  OreaL  Var  with  Russia  in  1T41  resulted 
in  defeat,  and  the  cession  in  1T43  of  eastern 
Finland.  Frederick  died  childless  in  1751,  and 
was  succeeded  by  Adolphus  Frederick  of  Bol~ 
stein-Eutin,  bishop  of  LQbeck,  whose  election 
as  snccessOT  had  been  made  by  the  empress 
Elizabeth  of  Russia  a  condition  of  the  peace 
of  1748.  French  influence  corrupted  the  sen- 
ate during  his  administration,  and  involved 
the  country  in  a  disastrous  war  with  Prassia. 
After  a  turbulent  reign  of  20  years  he  died  in 
1771,  and  was  sncceeded  by  his  son  Gustavus. 
(See  GuSTAvtia  III.)  The  revolution  of  Au- 
gust, 1772,  by  which  Gustavus  attained  abso- 
lute power,  and  the  wars  which  followed  with 
Russia  and  Denmark  in  1787,  and  the  act  of 
safety  of  1769,  which  abolished  the  senate, 
were  the  most  marked  events  in  the  Bwediah 
history  of  that  time.  He  was  assasunated  in 
1T92,  and  his  son  Gnstavus  IV.  (see  Qtibtavus 
lY.)  ascended  the  throne ;  bat  as  he  was  a 
minor,  his  nnde  the  dnke  of  SOdcrmanland 
(Budermania)  waa  appointed  regent.  In  1809 
the  king's  imprudence  and  tendency  to  insanity 
led  to  lus  compulsory  abdication,  and  his  uncle 
was  declared  king  under  the  title  of  Oharles 
XIII.    (See  Cbakub  XIII.)    The  peace  made 
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with  Snuia  t,t  this  time  deprived  Sweden  of 
Finlamd.  A  oew  aonstitntian  wm  decreed, 
and  the  prince  of  HolsteiD-Augnsteubarg  was 
elected  heir  to  the  throne  as  crown  prince. 
The  sadden  death  of  this  prince  in  April,  IBIO, 
led  verj  nneipeotedlf  to  the  nonmiation  of 
Bemadotte,  prince  of  Fonte  Oorro  (see  Bes- 
jftDOTTB),  as  crown  prince,  whose  snooesa  in 
aecnriag  Norway  to  Sweden  (the  rest  of  Swe- 
dish Pomsramii  being  given  ap)  endeared  him 
to  thepeopie.  In  181S,  on  the  death  of  Charles 
XIII.,  he  ascended  the  throne  as  Charles  XIV. 
John.  Biiring  his  reign  Sweden  prospered, 
commerce,  the  arts,  and  manafactares  made 
rapid  progress,  and  the  moral  and  social  oon- 
diaon  of  the  people  was  greatly  advanced. 
His  son  Oscar  I,  snoceeded  him  at  his  death 
in  1844,  and  enoonraged  the  moral,  sooial,  and 
political  progress  of  the  oonntry.  (See  Osoab 
1.)  At  his  death  in  1609,  he  was  snoceeded 
by  his  son  Charles  XV.,  who  had  been  regent 
of  the  kingdom  since  1667  in  conseqaence  of 
King  O»oar'a  illness,  ^ee  Chai{lb8  XV.)  Du- 
ring the  Orimesn  war  Sweden  and  Norway  re- 
mained neatral.  Many  oonatitatioaal  reforms 
were  effected  dnring  Charles's  reign.  On  hb 
death  in  1873  witboat  male  offspring,  he  was 
Bocoeeded  by  hia  brother  Oscar  n.,  who  has 
continned  his  liberal  policy.    (See  Oboab  II.) 

ewaXKyU^tagtimtUtrntmntt  The  Swe- 
dish is  one  of  the  Scandinavian  toagaes,  and  as 
anoh  belongs  to  the  Germanic  (or  Teutonic) 
branch  of  the  family  of  the  Indo-Enropean 
languages.  (See  Guoianic  Raoh  and  Lan- 
ODAoKS.)  Though  Old  Norse  proper  waa  the 
speech  of  the  whole  Scandinavian  peninsnla 
and  of  Denmark  nntil  the  11^  century,  its 
dialects  varied  considerably  even  in  the  most 
primitive  times,  and  oat  of  one  or  more  of 
those  ancient  dialects  the  modern  Swedish  was 
developed.  The  change  was  bo  slow  that  the 
Icelandic  lays  and  sagas  were  still  anderslood 
at  the  Swedidi  conrts  as  late  as  the  14th  cen- 
tury.      (S«e  lOBLAHD,   LaAODAOB   AKD   LlTXBA- 

T17KB  OP.)  In  its  earlier  stages  the  Swedish 
was  inflnenced  by  the  German  through  the 
commercial  connection  of  Sweden  with  the 
Hanseatio  towns,  by  the  Lstin  through  the 
Catholic  priesthood  and  the  monastic  institu- 
tions, and  by  the  Danish  through  the  political 
nnion  of  Sweden  and  Denmark  sabseqnent  to 
the  pact  of  Oalmar  (1897),  The  reformation 
again  subjected  it  to  German  influences,  bat 
it  was  leu  affected  by  them  than  was  the  Da- 
nish. The  language  was  greatly  purified  and 
a  multitude  of  foreign  vocables  driven  out  by 
the  efforts  of  the  xealoos  Icelandic  scholars  of 
the  latter  half  of  the  17th  and  first  qnarter  of 
the  18th  ceotary.  fiat  later  in  the  last  cen- 
torr  the  French  tastes  prevalent  at  the  court 
and  in  the  literature  introduced  a  large  num- 
ber of  Oallio  words,  many  of  which,  how- 
ever, have  been  since  saperseded  by  genuine 
Scandinavian  derivatives.  Several  Selects  are 
now  spoken.  Id  the  northern  provinces  the 
approximation  to  the  Old  Norse  or  Icelandic 


forms  Is  much  more  marked  than  In  the  iodUi- 
em,  where  Banish  and  German  inflaeuMS  have 
been  felt ;  the  sontbem  dialects  of  Scania  and 
Blekinge  have  great  similarity  to  the  iJanish, 
and  that  of  Dalecarlia  presents  the  greatest 
departure  from  the  written  language,  whil» 
that  of  Sodermanland  approaches  it  the  near- 
est. Swedish  is  also  the  language  of  the  edu- 
cated classes,  and  partiy  of  the  press,  in  the 
Kossian  grand  duchy  of  Finland. — The  Swe- 
dish alphabet  has  28  letters,  the  same  as  In 
English,  with  the  omission  of  u  ^m  Swedish 
formerly  the  equivalent  of  E,  by  which  it  is  now 

fenerally  replaced)  and  the  addition  ot  A,d,  d. 
'ormerly  the  German  character  was  mostly 
used  in  Swedish  works,  bat  now  the  Latin 
ebaracter  prevuls,  though  the  former  is  stiJl 
sometimes  to  be  f  onnd.  A  letter  pecniiar  to 
the  Swedish  is  d,  which  is  pronounced  almost 
like  the  English  a  in  note.  The  vowels  a,  e,  i, 
&,  and  d  are  pronounced  as  in  German ;  o  haa 
two  soands,  either  similar  to  that  of  the  Eng- 
lish 0  in  move,  but  intermediate  between  o  and 
u,  or  equivalent  to  the  English  a  in/alL  The 
sound  of  u  is  intermediate  between  the  Ger- 
man u  and  il.  Fis  prononnced  almost  like 
the  German  it.  Q  before  «,i,j/,  d,d,  has  a 
sonnd  like  the  English  y  in  you.  J  has  the 
same  sound.  D,  g,  h,  and  I  before  j,  and  A 
and  /  before  t,  are  mnte.  K  before  »,  i,y, 
d,  d,  is  soft  and  prononnced  like  eh  in  much. 
3b  before  the  same  letters,  and  the  combina- 
tions ihj,  m,  Hj,  are  pronounced  like  the  Eng- 
lish *K,  The  indefinite  article  «n  (masc.  and 
fern.)  and  ett  (nent.)  is  placed  before  the  nonn ; 
a*  en  hstt,  a  horse,  ttt  bori,  a  table.  The 
definite  article  is  dm  in  the  masculbe  and 
feminine,  det  in  the  neuter,  and  i«  in  the  plu- 
ral for  all  genders  J  but  it  is  also  expressed  by 
only  adding  in  the  singular  number  «n  or  n  to 
masculine  and  feminine  substantives,  and  et  or 
t  to  the  neuter,  and  in  the  plural  ne,  no,  a, 
en  ;  or,  thirdly,  both  these  ways  may  be  com- 
bined, aa  dm  mannen,  the  man,  det  hordet,  the 
table,  da  hdttame,  the  horse«.  Substantivea 
have  a  distinct  case  ending  only  in  the  geni- 
tive, which  is  formed  by  the  addition  of  *. 
The  plural  of  substantives  is  formed  by  add- 
ing or,  ar,  er,  or  en;  and  in  some  words  the 
singular  and  plural  are  alike.  The  adjectives 
are  formed  uter  two  declensions,  the  first  of 
which  has  a  separate  form  for  the  neuter 
gender,  while  the  second  has  only  one  form 
for  alt  the  three  genders.  The  second  person 
singnler  pronoun  is  used  in  conversation  only 
among  intimates  or  when  addressing  inferiors; 
otherwise  the  title  of  the  person  addressed,  or 
fferr  (sir,  Mr.),  Pru  (madam),  or  Manaell  or 
FrSken  (miss),  with  the  verb  in  the  third  per- 
son, must  be  nsed ;  thus :  Have  you  seen  the 
book  f  Bar  Hem  (Has  the  Mr.)  tett  bokenT 
Verbs  have  a  strong  and  a  weak  form  of  con- 
jugation, and  two  simple  tenses,  present  and 
imperfect.  The  passive  is  formed  by  adding  * 
to  the  active ;  as,  att  tkSra,  to  cut,  at  tlArai, 
to  be  out ;  jag  tailor,  I  call,  jag  talla*,  I  am 
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oaUed.  ThroDgbont  the  verba  the  singalsr  is 
the  eaine  in  all  three  peraone ;  in  the  plural  the 
first  and  third  ore  ^ike,  and  the  tecond  ends 
in  en.  Among  the  beat  grammars  of  the  lan- 
gtuge  are  those  of  Bydavist,  Svetuba  Sprdket* 
Lagar  (4  vola.,  Stockholm,  18B0-'73) ;  Btrfim- 
borg,    Seensh  ^rAklara   (Stockholm,    1S5B) ; 

UiekUn  Srleramg  der  tehwedUehen  Soroche 
(Leipsio,  1872);  and  Ma j,  "  A  Practical  Gram- 
mar of  the  Swedish  Language  "  (4th  ed.,  Stock- 
holm, 18TS).  Among  the  best  lexicons  are 
Dalin'a  (2  Tola.,  Stockholm,  I8eO-'G4),  and  ea- 
peoiallj  Kindblad's  (3  vols.,  Stockholm,  1840- 
'73). — LiTBBATUBE.  The  literary  history  of 
Sveden  baa  been  rery  conveniently  divided 
into  ail  periods.  I.  12B0  to  1620.  The  ear- 
lieet  writings  extant  in  the  Swedish  language 
ore  the  ancient  provincial  laws,  of  which  the 
oldest  compilation,  that  of  the  province  of 
WestergOtJand,  was  probably  made  aboat  the 
middle  of  the  13th  century.  The  poetical 
R>irit  of  the  nation  was  first  developed  in 
the  KdmjMitUor,  or  heroic  hallada,  and  a  lit- 
tle later  in  the  Biddartuor,  or  chivalrio  bal- 
lads. Of  these  several  colleotioni  have  been 
edited  i  a  few  of  them  may  perhapa  be  as- 
cribed to  the  latter  part  of  the  ISth  centnrv, 
bnt  the  greater  part  of  them  belong  to  the 
]4tb  and  lOlh  contnriea.  Of  greater  mfluence 
apon  the  written  langnage  were  the  romancea 
01  chivalry,  moatly  translatioDS  and  imitations 
ol  those  then  popular  in  central  Enrope. 
As  many  it  them  were  translated  between 
1300  and  131S  by  order  of  Enphemia,  qneen 
of  Norway,  they  are  collectively  called  Ihott- 
ninff  Evphemiat  Vitor,  "Queen  Eaphemfa'a 
Songs,"  though  many  are  in  prose.  The 
only  noteworthy  productiona  of  the  14th  cen- 
tury are  De  ttora  oeh  d«  gamla  Krdnikama, 
"The  Great  and  the  Old  Chronicles,"  narra- 
ting the  leading  events  of  Swedish  history;  a 
translation  of  the  life  of  fit.  Ansoarius,  and  a 
"Legend  of  the  Nun  Elisif,"  by  Biabop  Her- 
manni  ;  some  lyrics  composed  by  Bishop 
Thomas;  the  " Revelationa "  of  St.  Brigitta, 
abbess  ot  Wadstena,  and  her  daughter's  S^el- 
fina  7Vd»t,  "Soul's  Trust,"  a  paraphrase  of  a 
Latin  treatise.  The  literary  monuments  of  the 
ISth  century  are  principally  the  Codta  Yad- 
tten^niU,  a  collection  of  legends,  essaja,  let- 
ters, and  diaries,  made  by  the  nnns  and  monks 
of  Wadetena ;  an  anonymoaa  judicial  treatise, 
Domareregloma,  "Roles  for  Judges;"  and  a 
cnriona  political  work.  Om  Ktmwnga-  oeh  E^- 
dinga-ttf/reUen,  "  On  tne  Government  of  Kings 
and  Rulers,"  based  npon  the  book  of  an  ob- 
scure Latin  author,  .^gidins  Roraanns.  Print- 
ing was  introdnced  into  Stockholm  in  1488, 
tbe  first  book  printed  being  a  collection  of 
fables  stvled  DialogVM  Oreaturarum  MoralitO' 
tm.  IL'iS20  to  leOO.  The  religions  contests 
of  the  16th  century  gave  a  theological  or  rather 
polemical  character  to  almost  the  entire  litera- 
tnre.  Two  brothers.  Olans  Petri  (1497-1862) 
and  Lanrentlns  Petri  (1499-1678),  ore  almett 
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the  only  literary  representatives  of  this  period ; 
they  made  tranalationa  of  the  Bible,  wrote 
clironides,  and  compoaod  verses.  A  liturgy 
known  as  Jiddboten,  the  "  Red  Book,"  and 
other  minor  Roman  Catholic  productiona,  called 
forth  a  mass  of  unimportant  polemical  writings. 
All  the  proae  and  poetry  of  this  period  deserv- 
ing of  mention  are  aome  chroniclea  of  the 
reign  of  Qnatavua  Vasa  by  R.  Lndviksaon  (died 
1694),  P.  Bvart  (died  1662),  and  S.  Elofsson ; 
a  few  hymns  translated  from  the  German,  and 
some  popular  ballads ;  a  dull  religions  drama, 
4'Wa(  £«^meui,  by  Rondelitias;  some  hymns 
and  a  love  song  by  King  Eric  XIV. ;  and  a 
Fwa,  or  lay,  by  J.  af  Hoja  (died  1686).  III. 
1600  to  1718.  The  learned  foreigners  who 
flocked  to  the  court  of  Christina,  among  them 
Descartes,  Bochart,  the  yonnger  Heinsins,  Gro- 
novius,  Pofendorf,  end  Scheffer,  save  an  im- 
petus to  higher  cultare  in  Sweden ;  but  as 
they  wrote  in  Latin,  they  did  little  for  the  de- 
velopment of  the  vernacular  literstnre.  The 
investigations  of  the  Icelandic  literary  mona- 
ments  by  Olof  Verelius  (I618-'82X  Olof  Kud- 
beck  (16SO-1T02),  and  Johan  FeiingskjOld 
(1 664-1720),  cansing  the  pablication  of  Icelan- 
dic teits,  principally  tbe  Eddas,  were  of  more 
importance  in  this  respect  The  historical  wri- 
tings of  Eric  Tegel  (died  1688),  A.  Girs  (died 
188B),  Widekindi  (1820-'SY),  Werwing  (died 
1697),  and  Adlerfeldt  (1871-1709)  exhibit  a  con- 
siderable improvement  in  tbe  nse  of  language, 
though  they  can  hardly  claim  to  be  mnch 
more  than  heavy  compilations  of  facts  and 
materials.  The  continued  religious  controver- 
Mas,  at  this  time  between  Lntheranism  and 
Calvinism,  called  into  the  field  hot  few  theo- 
logians who  wrote  in  any  language  but  Latin. 
The  ezegetical  works  and  eccleaiaftical  his- 
tories, among  which  those  of  Paulinus  (died 
1846),  Rudbeckins  (1681-1646),  end  Winatrup 
(died  1679)  stand  prominent  for  theological 
learning,  were  also  written  in  l^tin,  as  well  as 
tbe  works  that  appeared  on  other  sebjecta  of 
scientific  research.  In  jurisprudence  the  namea 
of  U.  Yexionius  and  J.  StjemhOk  (1696-1676) 
are  well  known ;  in  geography  and  travels, 
Count  E.  Dablberg  (1626-1708)  pnbllahed  a 
Stecia  Antigua  et  Jlodiarna,  with  868  maps 
and  engravings  of  Swedish  towns  and  castles: 
in  classical  philology,  Gezeline,  LagerlOf,  and 
Ereinshemius  distinguished  themselves ;  and  in 
botany,  Rudbeckins  paved  the  way  for  Lin- 
uEBus.  Bnt  the  progress  made  in  ihb  literary 
nse  of  the  vernacular  is  almost  wholly  due  to 
the  few  who  attempted  romance  and  poetry. 
In  poetry  Georg  Stjemhjelm  (1GB8-16T2)  held 
the  foremost  place.  Eis  most  complete  poeti- 
cal work  is  Jftreti!^,  a  sort  of  didactic  epic  in 
hexameters,  exhibiting  large  imaginative  power 
and  mnch  poetic  skill.  Of  his  masques  the 
best  is  Dtnfangne  Cvpido,  "The  Captive  Cu- 
pid." Stjernhjelm  was  the  first  writer  of  son- 
nets in  Swedish.  The  drama  consisted  gener- 
ally of  dull  imitations  of  Olans  Petri  and  Ron- 
deUtins,  tbe  chief  writers  being  the  historian 
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Measenias,  who  attempted  to  exhibit  the  whole 
of  SwediBh  history  in  tt  series  at  dramas,  S,  P. 
Braak  (1618-'68),  and  A.  J.  Prytz  (1590-1656). 
Uore  classicallj  dramatic  in  (orm,  but  scarce]}' 
better  in  style,  are  the  Sebteea  of  J.  Beronius 
and  the  Soiimunda  ot  V.  Uj&rae,  while  bat 
little  more  pruae  can  be  bestowed  upon  the 
dramatic  allegories  of  J.  P.  Cbroaandor.  The 
lyric  writers  may  be  divided  into  the  Italian 
and  the  German  Bchool.  To  the  former  be- 
longed Q.  Dahlatjerna  (1658-1700),  anthor  of 
the  Eungrukald,  a  half  heroic,  balf  elegiac 
poem  in  ottaft  rime  on  Oharles  Xl.,  and  of  an 
UDSnoceasfal  tranalatioi)  of  Guarini's  Pattor 
Ado;  and  G.  Eosenhane  (lBlB-'84),  whose 
longest  metrical  attempt,  Verurid,  is  a  collec- 
tion of  100  sonnets.  Tne  chief  representatives 
of  the  Qerman  school  were  S.  Columbus  (1642- 
'79),  whose  lyrics  and  pastorals  are  now  nearly 
forgotten;  L.  Johansson  (died  167^,  whose 
Meticoni  Blomtter,  "  Flowers  from  Helicon," 

Sablished  nnder  tiie  pseudonyme  of  Lncidor, 
I  a  collection  of  epithalamiiims,  elegies,  and 
eroCio  songs,  which  are  less  remarkable  than 
his  hymns,  and  P.  Lagerldf  (1648-'eB),  au- 
thor of  a  love  aong  of  great  popnlaritj  in 
its  day.  The  many-sided  Spegel,  some  of 
whose  hymns  are  worthy  of  mention,  wrote 
two  heavy  and  monotonous  poems,  borrowing 
his  titles  from  the  two  epics  of  Milton.  C. 
Arosell  is  known  as  the  author  ot  a  rolnme  of 
Qfierthr^tar,  or  epigrams,  a  few  of  which  are 
of  merit.  IV.  1718  to  1773.  These  years  em- 
brace a  time  of  great  literary  activity.  The 
natnral  sciences,  nnder  the  influence  of  the 
world-famons  Ijnn6  or  Lintueos,  ooonpy  the 
first  place.  (See  LiSHfce.)  That  great  natu- 
ralist was  surrounded  by  a  crowd  of  papils, 
a  large  number  of  whom  became  celebrated ; 
among  them  P.  Forskal  (1786-'e3),  who  nnder- 
took  a  scientific  journey  to  Egypt  and  Arabia, 
and  whose  researches  were  published  by  Nie- 
h-)hr ;  and  C.  Bjerkander  and  J.  G.  Wahlbom, 
who  illustrated  the  flora  of  northern  Europe. 
P.  Artedi  (1705-'3S)  wrote  a  treatise  on  ich- 
thyology, which  LinnEBUB  edited  in  1738.  To 
physiology  belong  the  (Eeonomia  Segni  Ani- 
malts  and  Regnum  AniiaaU  of  Bwedenborg 
(1638-1778).  The  entomological  works  of  0. 
F.de  Geer  (17aO-'78),  in  French,  are  still  es- 
teemed. Eminent  in  chemistry  wore  Torbem 
Olof  Bergman  (lY86-'84),  who  laid  the  foun- 
dation for  the  science  of  crystallography;  A. 
F.  Oronstedt  (1722-'65),  the  discoverer  of 
nickel;  and  J.  Q.Wallerius  (1709-'85).  Much 
attention  was  paid  to  mining  by  M.  von 
Bromel  (1679-1781),  Bwedenborg,  and  others. 
Olof  Rudbeok  the  younger  (died  1740)  distin- 
guished himself  in  several  sciences;  he  pub- 
lished among  others  a  work  on  ornithology 
in  three  volumes.  K.  Bos^n  von  Rosenstein 
(died  1778)  waa  the  reformer  of  medical  sci- 
ence in  Sweden.  Astronomy  was  illustrated  by 
inch  names  as  A.  Celsius  (ir01-'44),  6.  Klin- 

fenitjerna  (1688-1785),  and  P.  W,  ■Wargenldn 
l7l7-'83) ;  modutnioB  by  0.  Polhem  (1861- 


1751)  and  Swedenborg;  and  matheraatJc*  bj 
J.  Faggot,  C.  Falkengren,  E,  0.  Roneberg,  and 
others.  Jnrisprudence  was  represented  by  D. 
Nehrman  (died  1769)  and  0.  Rabenius  (1T30- 
'72).  S.  Alnander,  J.  Benzelius,  P.  Kunch,  L. 
P,  Hsienins,  P.  Muhrbech,  and  J.  Serenina 
were  the  chief  writers  in  the  various  depart- 
ments of  theology;  but  the  science  produced 
no  very  eminent  man  except  Swedenborg.  (See 
SwxDENBO&o.)  The  best  known  metaphysician 
was  the  CarteBian  A.  Rydelius  (1671-1738); 
the  system  ot  Wolf  was  supported  by  P.  Ho^ 
Strom,  N.  WaUerins,  and  C.  Mesterton ;  that 
of  Locke  by  A.  BchOnberg  (1737-1811),  F. 
Kryger  (1707-77),  and  Runeberg,  Johan  Ihre 
(1707-'80)  won  fame  by  his  Gloitarium  Steo- 
Ootkicum,  a  Swedish  dialect  lexicon,  and  by 
his  researches  concerning  Clfilaa  and  the  Mceso- 
Gothio  lan^QBge.  The  loelan^c  scholars  of 
the  preceding  generation  were  followed  tn 
the  earlier  portion  of  this  period  by  J.  F.  Pe- 
ringakjOld  (1689-1725),  E.  j!  Bjflrner,  Count  Q. 
Bonde  (1682-1764),  J.  GOransson,  and  N.  R. 
Brocman;  but  before  the  middle  of  the  18th 
century  the  taste  for  Icelandic  studies  had 
greatly  declined.  In  geography  and  travels, 
E.  Tnneld's  description  of  Sweden  and  J.  J. 
Bj6rnBtahrB  travels  through  Europe  deserve 
mention.  In  history,  as  in  polite  literature, 
Olof  Dalin  (1708-'63)  stands  at  the  head  of  this 
period.  His  journal  Den  Stentka  Argu*,  "  The 
Swedish  Argus"  (1732-'4),  an  imitation  of  th« 
English  "Spectator,"  exerted  a  weighty  infln- 
enceupon  the  prose  style  of  the  language  and 
the  literary  taste  ot  the  nation  ;  and  his  Sita 
Riket  SUtoria,  "  History  of  the  Swedish 
Realm,"  though  wanting  in  critical  ability,  is 
eloquent  and  pleasing.  A  more  rigorons  ex- 
amination of  evidence  oharacterizas  the  Swe- 
dish histories  of  A.  af  Botin  (1724-'90)  and  P. 
SchOnstrOm.  The  history  of  Charles  XII.  by 
G.  Norberg  (1677-1744),  and  the  "Memoire 
of  Christina  by  J.  ArckenholtE,  written  in 
French,  have  been  of  great  assistance  to  suc- 
ceeding writers,  0.  Celsins  the  younger  (1716- 
'94)  wrote  histories  ot  the  reigns  of  Gustavo* 
Yasa  and  Eric  XIY.,  and  rendered  a  great  ser- 
vice to  Swedish  letters  by  establishing  the  TO- 
ningar  on  de  Ldrdet  Aiitten,  "  Journal  of  the 
Works  of  the  Learned,"  the  first  critical  peri- 
odical in  the  langnage.  A.  A.  von  Stjemman, 
C.  Q.  Warmholtz  (1710-'M),  E.  BenMlioj 
(1675-1743),  B.  Bergins  (1728-'B4),  G.  Wallin 
(1686-1760),  and  S,  Loenbom  (died  1776)  wore 
laborious  critics,  editors,  and  collectors,  and 
brought  to  light  or  illustrated  a  great  number 
of   early  Swedish   monuments.     Dalin's   alle- 

forical  epic.  Den  Stmuia  FriAeUn  ("  Swedish 
reedom  "),  his  tragedy  Brynhilda,  and  his 
comedy  i^enj^nfJnultiir^ciatC' The  JealoQs 
Van  is  sharp-witted  "),  are  generally  pleasing, 
though  without  much  depth  or  vigor.  H.  C. 
Nordenflycht  (I7]8-'e8),  a  lady,  left  a  high 
name  as  a  writer  of  lyrics.  Count  G.  P.  CrentI 
(died  178C)  was  the  author  of  a  tolerably  felic!- 
toua  pastoral,  AtU  oeh  CamUla,  and  Cooot  G. 
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F.  Ojllmborg  (1781-1809)  compoBed  lyric*, 
el^es,  aatirea,  and  fftbles,  in  &  smooth  and 
correct,  bat  too  often  procaio  etyle.  Poeti  of 
leas  note  were  Odel  (died  177S),  U.  Knden- 
lohcld  (1608-1788),  O.  Bergklint  (1788^1806), 
and  O.  Kolmodln  (1SSO-I7G8).  Sabseqaent  to 
the  time  of  Dalio  the  dramatic  composilionB, 
as  tboae  of  £.  Wrangel,  H.  Heuelivs,  0.  Cel- 
Bias  the  jonnger,  and  others,  were  lifeless  imi- 
tations of  Gallic  prototypes.  Such  was  the 
case  too  with  the  tedious  romuiceB  of  J.  H. 
UOrt  (1714-'68},  the  first  Swedish  novelist 
Moliire,  Voltaire,  Boilean,  La  Fontaine,  Mar- 
montel,  and  F§nelon  were  translated  and  sed- 
nlonsij  imitated.  Y.  17TS  to  1809.  The  ear- 
lier portion  of  this  period  took  its  impress 
to  a  great  extent  from  the  character  of  the 
sovereign.  Gnstavas  III.  His  inflaenoe  was 
not  beneficial  to  the  higher  walks  of  literature, 
but  he  founded  the  "  Swedish  Academy  of 
Eighteen"  (1786),  and  otherwise  songht  to 
enoonrage  letters.  The  pnpils  of  Linntens  oon- 
tiuned  to  be  the  chief  scientific  men  of  the 
tim«,  and  labored  earoeatly  for  the  advanoe- 
ment  of  science ;  among  them  especially  C,  P. 
ThaQberg,  A.  Afcelins,  A.  Spamnan,  £.  Acha- 
rins,  O.  Swartz,  A.  J.  Retrins,  and  0.  Qvenscl. 
As  chemiste  and  mineralogists,  the  period  fur- 
nished 0.  v.  Scheele  (1742-'ee),  regarded  as 
one  of  the  fonnders  of  organic  chemistry,  J.  O. 
Qalm  (died  1818),  to  whom  eeveral  chemical 
discoveries  are  due,  J.  J,  AnkarstrOm,  and  S. 
Rinman.  D.  Uanderhjelm  (died  1810),  F.  Hal- 
let,  and  H.  Kicander  were  widely  known  for 
their  astronomical  labors.  Juridical  writers 
were  M.  Calonins  (died  1817),  L.  Tengvall, 
and  others.  Medicu  writers  were  0.  af  Acrel 
(died  1807)  and  D.  SohiOi  von  Bchnlzenheim 
(1782-1828).  There  was  little  literary  activ- 
ity in  the  theology  of  the  age,  but  the  labors 
of  A.  EnOs  in  dogmatics  and  of  B.  Odrntn 
(1760-162B)  in  exegetics  were  of  high  repu- 
tation in  their  day.  An  nsthetioo-metaphysi- 
oal  writer  was  Thomas  Thorild  (1759-1819); 
utoiher  name  of  note  in  nsthetics  is  0.  A. 
EhrenevArd  (1746-1800).  The  pbOosopher  B. 
0.  H.  HOijer  (1767-1812)  bated  his  system 
upon  those  of  Fiohte  and  Bchelling.  D.  Djar- 
berg  and  C.  B.  WadstrOm  (174e-'99)  wrote  on 
geography  and  travels.  Bven  LBgerhring's  9ii«a 
Sike*  Hutoria,  though  often  inaccnrate,  was 
looked  npon  as  a  national  work  by  bis  con- 
temporaries, and  its  author  was  richly  reward- 
ed by  the  Swedish  estates.  His  other  wri- 
tings arennmerona.  E.  H.  Fttnt  (1764^1817) 
oompited  a  Diplomatarium  and  an  extremely 
valuable  collection  of  Seriptoru  Serum  Sreei- 
eamm.  Jonas  Haltenberg  (1748-1884)  wrote 
a  nniveraal  history  from  the  beginning  of  the 
IStb  century,  and  many  other  worke,  histori- 
cal, archfflological,  end  philological.  H.  G.  Por- 
tban  (1789-1804)  investigated  the  history  and 
antiqaities  of  Finland.  Special  periods  or  de- 
partments of  Swedish  history  were  illustrated 
by  C.  G.  Nordin  (1749-1818),  O,  KnOs  (died 
1804),  J.  A.  Eehbinder,  8.  L.  Gahm,  and  U. 


von  Troil  (174e-1808).  G.  GezeUoa  (173&-'89) 
compiled  the  first  noteworthy  biographical 
lexicon  of  distingniafaed  Swedes.  Under  the 
direct  inSnence  oiC  Gnstavus  lU.,  the  French 
taste  now  became  almost  entirely  prevalent. 
Gnetavns  himself  wrote  some  dramatic  pieces 
of  much  merit,  but  all  frigidly  French.  The 
favorite  poets  of  bis  court  were  Eellgren,  Leo- 
pold, anc  Oienatiema.  J.  H.  Eellgren  (1731- 
9S)  waa  famous  in  his  time  in  almost  every 
branch  of  the  poetic  art;  0.  G.  af  Leopold 
(I7S6-1829),  sometimes  styled  "  the  Volture  of 
Sweden,"  wrote  mainly  didactic  poema  in  the 
style  of  Pope,  and  serious  lyrical  pieces ;  Oonnt 
J.  G.  Oxenstjerca  (17GO-1818)  was  the  transla- 
tor of  Milton,  and  author  of  some  descriptive 
poems.  The  lyrics  of  M.  Cbortens  (1774-1606), 
the  Bpattara  and  Mtdea  of  B.  Lidner  (1769--'98), 
the  poet  of  the  passions,  and  the  translations 
from  Virgil,  Horace,  and  0  vid  by  G.  G.  Adler- 
beth  (17G1-1818),  are  still  read  with  pleasure. 
A  few  poets  escaped  tbe  general  oonta^on. 
Foremost  among  tneae  waa  Oail  l£ohael  Bell- 
man {ItlJO-'^ti),  a  song  writer  of  tbe  highest 
powers,  who  set  his  songs  to  appropriate  melo- 
dies himself.  Two  of  nis  friends,  0.  I.  Hall- 
man  (178«-1800)  and  O.  KeiSl  (l748-'96),  were 
comic  dramatic  writers  of  worth.  The  verse 
of  a  female  writer,  A.  M.  Lenngren  (1764- 
1817),  possesses  unusual  grace  and  nnoothnesa. 
A  curions  book  of  travels  entitled  Min  Smpi 
OaUjan,  "  Hy  Son  in  the  Galley,"  by  J.  Wal- 
leuberg  (174S-'7e),  Is  pvtly  in  verse,  and 
abonnaa  in  a  coarse  bat  lively  wit  The  Isst 
years  of  this  period,  comprising  the  reign  of 
Gnstavns  lY.,  exhibited  little  literary  life. 
Freedom  of  the  press  was  abolished  in  1796,  and 
a  eystematic  censorship  enforced.  Tbe  Swe- 
dish academy  was  suspended  for  some  months 
in  1796,  Thorild  was  banished,  Leopold  was  or- 
dered away  from  the  capital,  and  HOijer  waa 
not  allowed  to  write,  VI.  1809  to  the  present 
time.  With  the  political  revolution  of  1809, 
the  literature  of  Sweden  was  endowed  with 
a  new  spirit,  and  greatly  developed  by  a  gen- 
eral QSe  of  the  vernacular  instead  of  Latiii  or 
French.  Schoolshavelargelyimprovedboth  in 
number  and  character,  and  libraries  have  in- 
creased. Tbe  chemist  Johan  Jakob  Bertelins 
(1779-1846)  was  a  luminary  of  the  scientific 
world  scarcely  lesslnstrons  than  Linneeue.  (See 
BKBZEUire.)  As  botanists  tbe  reputation  of 
three  men  has  extended  beyond  their  native 
land:  Elias  Fries  (bom  1794).  K.  A.  Agardb 
(178B-1809),  and  G.  Wahlenberg  (1780-1861); 
while  0.  J.  Hartman  and  N.  lilja  are  later 
laborerfl  in  this  department  A  geologist  of 
great  note  waa  A.  J.  Erdman  (died  1869). 
2o01ogy  has  a  famous  cultivator  in  Sven  Nils- 
son,  also  tbe  author  of  ethnographical  and  an- 
tiquarian works  which  have  exercised  a  last- 
ing influence  on  archnological  studies.  Other 
Eodlogists  of  note  are  Thorell,  Stolpe,  Zetter- 
stedt,  Sundevall,  and  Malmgrcn.  Entomology 
has  been  treated  by  J.  W.  Daiman  (died  1828), 
0.  J.  SohOnherr,  J.  W.  Zetteratedt  (died  1874), 
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0.  G.  Thomsen,  whcme  Sbmdinmiient  CoUop- 
Ura  (1887-70)  is  well  known,  and  T.  Thorell, 
aothor  of  a  valnablo  work  on  Enropeiin  spi- 
ders. The  chief  laborer  in  omitbolog/,  be- 
aidea  NilsBon,  baa  been  C.  <T.  BnndeTBll  (died 
1676).  Among  mathematiciana  J.  Sranberg, 
and  among  phyBloisM  Z,  Nordmark  (died  1828), 
F.  Rudberg,  F.  W.  von  Ehrenheim  (died  1828), 
A.  J.  AngBtrftm  (1814-74),  and  A.  G.  Theo- 
rell  (died  IBTS),  have  gained  conaiderable  emi- 
nence. MedicJi]  science  famiahee  the  names 
of  A.  0.  Betzini  (died  ISSO),  his  brother  H. 
0.  Retzins,  and  J.  Hvasser.  Prominent  legal 
HoholaTB  have  been  L.  O.  RabenSus  and  his  sod 
T.  Rabeidne,  E.  Bergfalk  (also  known  as  a  po- 
litioal  eoonomtat),  J.  J.  NordstrOm,  F.  Schreve- 
liQB,  0.  Kauman,  J.  0.  Lindblad,  J.  O.  CorlSn 
(died  1874),  and  0.  J.  Schlytt*  (born  1T95), 
the  able  editor  of  Sweden's  anoient  provin- 
dal  oodes.  Sweden  has  a  native  philoaophical 
aohool,  whose  founder,  C,  J.  BoatrOm  (died 
1866),  developed  the  moat  pnr^  idealistic  S7S- 
t«ni  tjiat  has  appeared.  The  Fichte-Schelling 
school  is  represented  \>j  the  historian  Oeijer, 
the  poet  Atterbom,  8.  Grabbe,  and  N.  F.  Bi- 
berg  (died  1827);  while  Hegel's  theories  hare 
found  defenders  in  E.  8.  Bring  and  J.  W^Snell- 
raaa.  The  BostrOmian  philosophy  has  recent- 
ly been  ably  exponnded  by  0.  Njblieus  in  a 
most  important  work  on  the  history  of  Swe- 
dish philosophy  (1878).  Purely  asthetical  are 
Atterbom,  HammarskOld,  and  A,  TCrneros. 
Swedish  geography  and  statistics  are  mnch  in- 
debted to  W.  Tham  and  0.  ei  Foreell.  F.  W. 
Palmblad,  G.  ThomSe,  Rietz,  F.  Lfestadina,  J. 
Bergifren,  Q.  von  Heldenstam,  Hedenborg,  G. 
von  DOben,  A.  KlinkowstrOm,  0.  D.  Arfweds- 
aon,  F.  Bremer,  0.  A.  Gosselman,  and  N.  J. 
Acdersson  are  prominent  names  is  the  litera- 
ture of  travels;  and  o(  late  0.  W.  Paijknll 
(died  1872),  by  his  aooount  of  Iceland,  and  A. 

E.  NordanskjOld,  by  his  arctio  researches,  have 
gained  an  extended  repotation.  The  study  of 
Icelandic  and  ita  literature  has  been  promoted 
by  the  labors  of  A.  A,  Afzelios,  A.  J.  D.  Onat- 
tEngtns,  Oarl  Save,  A.  O.  Lindfors,  and  G.  Oe- 
dersobjold.  A.  UppstrOm  pnblished  a  critical 
edition  of  ITlfilaa.  In  other  philological  de- 
partments M.  Norberg  (died  182fl)  0.  M.  AgreU 
(died  1840),  O.  F.  TuUberg,  J.  Berggren,  0. 
Landberg,  and  P.  J.  Petterson  (died  1874)  have 
distinguished  themselves.  The  chief  names  in 
doctrinal  theology  are  H.  Benterdah],  M,  E. 
Ahlman,  G.  KnOs  (died  1837),  L.  O.  Anjou, 

F.  G.  Hedberg,  A.  Wiberg,  and  N.  Ignell.  Pe- 
culiarly attractive  from  the  union  of  candor, 
faith,  and  dialectical  power  are  the  popniar 
religions  works  of  P.  Vikner.  Among  ration- 
alists T.  Rydberg  is  the  most  famous.  In  ez- 
egetics  the  prominent  writers  are  B.  J.  Berg- 
qvist,  J.  n.  Thomander  (died  1866),  and  Bishop 
Agardh ;  in  pastoral  theology  the  most  noted 
are  A.  G.  EnOa  and  A.  Z.  Pettersson ;  in  eocle- 
siastical  history,  Renterdahl,  L.  G.  Anioa,  and 
J.  J.  Tbomnus  (died  1S4S).  Among  theologi- 
cal literature  may  also  be  inoluded  the  etabo- 
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rate  work  of  Baekmanj_^i0it  tSl  «n  Stentk 
PtalmAUUfria  (,1878).  The  teachings  of  8w6- 
deuborg  have  been  zealously  followed  by  J. 
Tybeok,  C.  U.  Beariing.  and  A.  Kahl.  In  Swe- 
dish hiatory  the  first  place  is  due  to  Eric  Gna- 
taf  GeiJer  (1783-18*7),  whose  works  are  mod- 
els of  nistoiic  oompoution.  Anders  Fryiell 
(bom  17Q6)  and  Btrinohobu  also  rank  high  as 
historians.  Minor  historical  writers  are  P.  A. 
Granbarg,  G.  A.  Silfvcrstolpe  (1772-1824),  J. 

F.  af  Lnndblad  (bom  1761),  A.  Cronholm,  A. 
A.  Aiielins,  0.  G.  Btyffe,  H.  Jfirta,  A.  I.  Ar- 
widsson,  F.  F.  Carlson  (bom  1811),  G.  8we- 
dems,  and  J.  Hellstenios.  Political  literature 
is  chiefly  devet«d  to  questions  of  internal  gov- 
ernment, and  one  of  ita  prominent  worlu  la 
a  study  on  "The  Swedish  Parliament"  (Dtn 
Stmtka  mtidagm,  1878)  by  Rydin;  recent 
publicists  and  political  writers  of  high  reputa- 
tion are  P.  E.  Svedbora  (died  1857)  and  A. 
Sohlman  (1824-'T4),  successive  editors  of  the 
Aftonbladet,  the  most  inflnential  joornal  of 
the  capital,  J.  A.  Hazelius  (died  1871),  and  M. 
J.  Ornsenstoipe  (1786-1886).  The  works  on 
Swedish  statistics  by  E.  Sidenbladh  and  0.  E. 
LJnugberg  are  highly  esteemed.  The  foremost 
archsologists  of  the  period  are  N.  Sj6boi^,  J. 

G.  Liljegren  (died  1887),  A.  E.  Holm  berg,  B.  E, 
Hildebrand,  H.  HUdebrand,  Hontelina,  0.  O. 
Brnniua,  and  B.  Dybeck.  Works  on  Swediah 
literary  history  have  been  pnblished  by  L.  Ham- 
marsksld  (178B-1827),  P.  Wieselgren  (bom 
1800),  J.  E.  Rydqvist,  J.  L^nstrCm,  and  Ljung- 
gren.  The  BiographiMk  Lezihm,  ahiograpbifMi 
dictionary  of  celebrated  Swedes,  edited  by  Palm- 
blad and  snbseqnently  by  Wieselgren,  is  in  26 
volumes.  This  is  the  brightest  age  in  the  an- 
nals of  Swedish  poetry.  F.  M.  Franzin  (1778- 
1847)  has  gained  a  lasting  renown  by  his  naive 
and  idyllic  lyrics.  J.  0.  Wallin  (1779-1839) 
revised  in  1819  the  Swedish  psalm  book,  a 
collection  of  religions  verse  hardly  excelled  in 
modem  hymnolo^,  and  added  117  psalms  bj 
himself  and  78  by  FraniSn,  inferior  to  none  In 
the  book.  J.  D.  Valerius,  beat  known  hj  hia 
bacchanalian  songs,  and  J.  M.  Silfverstolpe 
(1777-1881),  rather  a  translator  than  an  ori- 
ginal poet,  both  belonged  to  the  earlier  part 
of  the  centnrj.  Two  new  poetic  sobools,  of 
vast  inflnence  upon  polite  literature,  arose  at 
the  beginning  of  this  period,  the  romantic  and 
the  Gothic.  The  former  was  represented  by 
the  jonmsls  Polyfrm  (ISIO-'IS),  edited  by  J. 
0.  Askeldf  (1787-1848),  and  Foiforet,  whence 
its  members  are  sometimes  styled  Fo^fi>ruUr 
or  phosphorists.  At  the  head  of  this  school 
stood  P.  D.  A.  Atterbom  (1700-1866)  as  a 
poet,  and  Palmblad  and  HammarskOld  as  crit- 
ics. Atterbom's  long  poem,  LyekttUigketent 
(5  ("The  Island  of  Bliss"),  his  Slommoma 
("  The  Flowers "),  and  many  of  his  shorter 
lyrics,  are  charaoteriied  by  depth  of  fancy  and 
feeling.  Other  Fo^aritter  were  0.  F.  Dahl- 
gren  (1791-1844),  author  of  Mollbtrgi  Epit- 
tlar,  an  imitation  of  the  songs  of  Bellman; 
0.  E.  Fafalorants  (1790-1866),  a  suoceisful  hu- 
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morist  in  bia  Noaka  Ark,  but  less  happr  in  his 
religious  epio,  Antgarivt ;  and  J.  0.  Nybarg 
(SvfirdstrOm,  born  178fi),  a  female  writer  of 
coDsiderable  eas«  sad  grace,  better  known  as 
EaphrosTse.  Tbe  Gothic  school,  which  has 
left  a  mora  permanent  impress  npon  poetrj, 
developed  its  theories  through  s  society,  the 
Gothiika  FSrlvnd  (the  "  Gothio  Union, " 
18in,  and  a  Joomal,  Xiuna  (18n-'24).  It 
songht  its  soarces  of  inspirstion  in  the  ancient 
literature  and  rajtbologj  of  the  North.  Fore- 
most among  its  members,  and  foremost  among 
all  tbe  poets  of  Sweden,  stands  Esdas  Tegn£r 
(1T82-1S«).  (See  TKOirts.)  The  historian 
Geijer  was  another  member  of  the  Qdtfiiika 
I^vnd;  his  lyrica  are  original,  strong,  and 
clear.  There  is  more  noreltj  and  force  than 
good  poetio  taste  in  A*amt  ("  The  Gods  of 
the  North  "),  Tirflnff,  and  the  hiatoiioal  trage- 
dies of  P.  H.  Ling  (17T8-183B),  who  is  bet- 
ter known  out  of  Sweden  as  the  founder  of 
a  new  system  of  medicine  or  medical  ^mnaa- 
tics.  Far  better  in  style  was  C.  A.  Nicander 
(1799-1839),  author  of  Sunettdrdet  ("The 
Bunic  Sword  ")  and  other  poems,  Inflaenced 
b;  one  or  other  of  these  two  schools,  bnt  to 
a  certfdn  extent  independent  of  both,  are  £. 
J.  Stogneliaa  (1793-183S),  whose  dramas,  sach 
as  Martyrenui  ("  The  Martyrs  "),  epical  poems, 
as  IFwfimtr,  and  minor  pieces,  are  marked 
by  an  admirable  spirit  and  great  beauty  of 
diction;  Erik  SjOberg  {1794-1828),  better 
known  by  iiis  assomed  name  Vitalis,  who,  like 
Nicander  and  Btagnelins,  died  early ;  A.  Lin- 
deblad  (bom  1 800),  a  composer  of  religions  and 
tecnlar  ly"^  'n  the  spirit  of  Tegn6r ;  and  A. 
A.  GrafstrOm  (1T90-18B5),  whose  poetical  de- 
velopment was  strongly  influenced  by  Franz^n. 
The  highest  rank  among  living  poets  is  held 
by  Johan  Lndvig  Rnneberg  (bom  1804),  a  na- 
tive and  resident  of  Finland,  in  whose  F^nrik 
Stdl*  SOpier  ("  Ensign  Stsl's  Stories  ").  a  series 
of  patriotio  lyrics  on  the  Swedish-Rnssian  war 
of  1808-'9,  are  displayed  an  energy  of  eipres- 
(ion  and  a  depth  of  poetic  thought  nnknown  to 
Bwedish  literature  since  the  death  of  Tegn^r. 
C.  W.  Bottiger  (bom  1807),  the  son-in-law  of 
Tegngr,  has  written  some  musical  dramas  and 
minor  pieces,  distingniahed  by  a  lively  fancy 
and  a  oaltivated  taste.  O.  P.  Stnrzen- Becker 
(1811-'89)  wrote  lyrics  after  the  manner  of 
Heine,  and  hnmorons  sketches.  Other  poeta 
are  W.  von  Brann  (ISIS-'BO),  whose  homor  is 
striking,  bat  too  often  broad  and  coarse ;  Ny- 
bom  (died  186G];  C.  W.  A.  Strandberg,  whose 

Kndonymoas  nsme  is  Talis  Qnalis,  and  who 
translated  Byron  and  written  some  lyrics 
of  great  eicellence:  B.  E.  MalmstrOm  (1816- 
'66),  Satherberg,  J.  M.  Lindblad ;  Tekla  KnOs, 
a  poeteso,  whose  claims  to  fame  have  been 
sanctioned  by  the  Swedish  academy ;  G,  Bilf- 
verstolpe,  WennBtrOm,  T.  E.  Norfin,  Z,  Tope- 
lin^  a  Finlander  (bom  1818),  E.  Sehlstedt  (died 
1874),  and  many  others.  Charles  XY.  and  his 
brother  and  successor  Oscar  IT.  are  poets  of 
some  merit :  tbe  latteHa  b^analation  of  Herder's 
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did  has  great  excellence.  Tragedies  and  his- 
torical dramas  have  been  written  by  J.  Bflr- 
Jesson  (1790-1866),  ono  of  the  I^oruUr, 
whose  Erie  XIV.  is  one  of  tbe  msBterpieces 
of  the  Swedish  drama ;  0.  E.  Hylten-Cavallius, 
Bahlgreu,  and  Enllberg ;  and  comedies  by  A. 
Blanche  (died  1868),  Jolin,  Cramer,  F.  Hed- 
berg  (at  present  the  leading  writer  for  the 
sl«ge),  Granlond,  Beskow,  and  others.  No 
romances  stand  higher  than  those  of  three 
female  writers,  Fredrika  Bremer  (died  1866), 
whose  first  work  (1828)  was  styled  Teiknin- 

Sve  vr  Hvardagtlyftet  ("Sketches  of  Every- 
ay  Lite");  E.  S.  Oarl6n  (born  1807),  a  pro- 
lific and  popular  anthoress  of  novels  of  soci- 
ety; and  Baroness  Ejiomng  {died  1886).  All 
of  these  are  widely  known  both  in  Europe 
and  America  through  nnmerons  translations. 
Of  the  imitators  of  Sir  Walter  Scott,  the  high- 
eat  name  is  perhaps  the  learned  and  versatile 
V.  r.  Palmblad  (1788-1862),  celebrated  as  a 
geogrspber,  critic,  biographer,  and  politician 
of  me  ultra  conservative  school,  whose  AvTora 
K&nigtmark  wss  one  of  the  earliest  readable 
fictions  in  Swedish.  Equally  versatile  was  0. 
J.  L.  Almqnist  (1798-1886),  whose  tales,  and 
especially  a  collection  called  Tomrotent  Bek, 
are  rich  in  variety  andf  ancv.  Other  romancers 
are  Count  P.  G.  Spaire  (born  1790);  F.  Oa- 
derborg  (bora  1784),  author  of  Ollar  TralUvg 
and  Uno  von  Tratenberg,  historical  fictions  of 
mnch  interest;  G.  F.  Riddorstad  (bom  1807), 
an  imitator  of  the  Bamaa  school ;  Ejellman- 
GOransson,  Zeipel,  Bjorsten,  O.  P.  StarMn- 
Becker;  O.  A.  Wetterberg  (born  1804),  a  pop- 
ular writer  of  sketches  and  tales  under  tbe  as- 
sumed name  of  Onkel  Adam;  G.  E.  Mellin 
(bom  1808) ;  and  Viktor  R];dberg,  statesman, 
metaphysician,  and  essayist,  who  has  prodnced 
at  least  one  powerful  work  of  fiction,  Den  titU 
Atenaven  ("The  last  Athenian'').  Claude  Ge- 
rard (a  pseudonyme)  and  Mrs.  M.  S.  Schwartz 
(bom  1819)  enjoy  at  present  the  greatest 
popnlarity  as  novelists.  As  ti-anslators  may 
be  mentioned  C.  A.  Hagberg,  author  of  an  ac- 
onrate  and  spirited  version  of  the  complete 
works  of  Sbakeapcare;  Anderason,  translator 
of  Goethe ;  and  N.  Lov£n,  who  has  rendered 
the  poems  of  Bante  and  Camoens  into  Swe- 
dish verse.  Host  of  the  higher  efforts  of  lit- 
erature in  English,  French,  German,  Italian, 
and  Danish,  especially  in  fiction,  have  been 
translated  within  the  last  80  years.  Sweden 
supports  271  newspapers,  one  of  which,  5bcti- 
tka  Veekoiladet,  has  a  circulation  of  60,000 
copies.  On  the  whole  the  last  16  years  has 
been  a  period  rather  of  political  than  of  liter- 
ary Bctirity,  yielding  comparatively  few  works 
of  high  wHthetical  value. 

SWEDENBtttG,  Ewuad,  a  Swedish  philoso- 
pher, born  in  Stockholm,  Jan.  2S,  1B88,  died  in 
London,  England,  March  29, 1772.  He  was  the 
son  of  Jesper  Swedberg,  bishop  of  Skara  (see 


denborg  in  1TI9  on  the  occasion  of  tbe  enno- 
bling of  the  family.    This  advancement  enti- 
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tied  him,  as  bead  of  tlio  family,  to  a  seat  in  the 
house  of  nobles  of  the  Swedish  diet,  but  did 
not  confer  the  title  of  baron,  as  has  been  sap- 
posed.  Emannel  was  educated  at  Upsal,  com- 
pleting hia  studies  in  1T09.  After  two  jearg 
of  travel  In  England,  Holland,  and  France, 
he  went  to  reside  at  Oreifswald  in  Pomera- 
ni&,  then  a  Swedish  town,  aod  bneied  himaelf 
with  scientiflc  research.  He  also  wrote  soma 
Latin  fables,  which  were  published  nnder  the 
title  of  Camena  Sorea.  A  eoUeotion  of  Latin 
poems,  written  bj  him  daring  bis  travela,  was 
also  pnblished  about  the  same  time  in  a  volnme 
entiUed  Luda*  Salieonitt*.  In  ITIS  he  re- 
tnmed  to  Sweden  and  established  a  periodical 
called  Dadalut  HypeTborefa,  devoted  to  math- 
ematics and  mechanics,  which  appeared  irreg- 
nlorl;  for  two  years.  During  tUs  time  he  had 
become  intimate  with  Ohn^topher  Polhem,  an 
eminent  ennneer,  and  Polhem  introdnoed  him 
to  Ohorlea  XIL,  who  appointed  him  assessor 
extraordinary  of  the  college  of  minea,  and  as- 
sociate engineer  with  Polhem.  For  two  years 
Swedenborg  maintained  close  personal  rela- 
tions with  &e  king,  and  assisted  him  mnch  in 
bis  military  operations.  Daring  the  siege  o( 
Frederickshala,  at  which  Oharles  met  his  death, 
Swedenborg  constrnoted,  nnder  Polhom's  di- 
rection, the  mochinea  by  whioh  severat  vessels 
were  transported  overland  from  StrCmstad  to 
the  Iddefiord,  14  miles.  At  the  king's  sngges- 
tion,  it  is  sud,  Polhem  betrothed  his  daughter 
to  Bwedenborg;  bnt  as  the  yotmg  lady  pre- 
ferred another  man,  Swedenborg  relinquished 
bis  claim  and  never  married.  From  171T  to 
1732  he  pnblished  pamphlets  on  scientific  sub- 
jects; among  them  one  describing  a  method 
of  determining  longitode  by  means  of  the 
mooQ.  In  1791  he  made  a  short  tonr  on  the 
ooDtinent,  visiting  mines  and  smelting  works. 
On  his  return  in  1728  he  was  promoted  to  be 
full  assessor  of  mines,  and  for  the  next  12 
years  be  devoted  himself  to  the  duties  of  that 
ofBce,  refusing  the  professorship  of  mathe- 
matics at  Upsal  in  1734.  In  1734  he  pub- 
liahed  Opera  PhilotopMca  et  Mineralia  in 
three  large  folio  volumeSj  illnstrated  with  nn- 
merous  plates,  viz. :  vol.  i,,  Prineipia;  vol.  ii., 
i*9  Ferro ;  vol.  iii.,  Dt  Ortpro  et  Oriehaloo. 
In  the  same  year  also  appeared  his  Prodromiu 
d»  lt\fimta.  In  1736  he  began  another  tonr 
of  travel,  whioh,  with  study  and  writing,  oo- 
onpied  him  for  several  years.  In  ]740-'41  he 
pnblished  hia  (Eeoiuimia  Regni  AnimatU,  in 
two  parts,  and  in  1744r-'6  his  Segnvm  Ani- 
mate, in  three  parts.  Between  1729  and  1741 
he  was  elected  successively  a  member  of  the 
academy  of  aoiences  at  ITpsal,  corresponding 
member  of  the  imperial  academy  of  sciences 
at  St.  Petersbni^,  and  member  of  the  academy 
of  sciences  at  Stockholm.  His  series  of  soien- 
liflo  pnblioations  ended  In  1746  with  the  trea- 
tise D»  Cultu  tt  Amort  Dei,  &c.,  in  which  is 
set  forth,  under  the  form  of  a  prose  poem  or 
allegory,  his  theoiy  of  the  process  of  creation. 
Thereafter,  aa  he  says,  he  was  called  by  Glod 


to  the  work  of  revMlIng  to  men  a  new  syBtoiii 

of  religious  truth.  For  that  end  he  was  per- 
mitted to  converse  with  spirits  and  angels,  and 
behold  the  wonders  of  the  spiritaal  world. 
That  he  might  be  more  free  to  perform  hia 
task,  he  resigned  his  assessorship,  retaining 
half  the  salary  by  way  of  pension.  He  devo- 
ted himself  first  to  the  study  of  the  Bible  ia 
the  original,  and  then  to  the  vrritjng  of  books 
explanatory  of  his  new  doctrines,  which  were 
published  entirely  at  his  own  expense.  From 
1749  to  1766  appeared  the  Areana  CaUttia  (8 
vols.  4to),  containing  a  commentary  on  Gene- 
sis and  Exodus,  interspersed  with  accounts  of 
"  wonderful  things  seen  and  heard  in  heaven 
and  in  hell."  This  was  followed  in  1758  by 
the  De  Calo  at  Inferno,  D»  TeUurQ>ui  in  Jfun- 
do,  Be  Vliimo  Judieic,  De  Jfova  Sierotolyma, 
and  De  Emo  Albe.  In  176S  were  publisbed 
the  fonr  doctrinal  treatises :  Doetr^na  Vita, 
De  Ude,  De  Domino,  and  Dt  Seriptura  Saera, 
with  a  Contiimatit)  de  Ultimo  Jvdieio,  and  the 
treatise  De  Dinino  Amort  et  de  Ditina  Sa- 
pientia.  In  1784,  the  Divina  Protidentia 
appeared ;  in  1766,  the  Apoealyptie  Renelata  ; 
in  1768,  J)4  Atnore  Conjugiali;  in  1769,  Sum- 
taaria  Erpoeitio  Doetrinm  and  De  Commereio 
Anima  et  Corpori*;  and  in  1771,  the  Vera 
Chrietiana  Eeligio.  Besides  these,  he  left  at 
his  death  an  immense  mass  of  mauascripts,  of 
which  the  following  have  been  since  printed: 
ItineraTi-wm,  Glati*  Ei^rogtyphiai,  OpuMcvla, 
Apotalypti*  Ei^lieata,  Advertaria  in  Librae 
Veterit  Teitamenti,  Diarium  i^ritvale.  In- 
dex Biblieue,  Sentii*  Inlemta  Propfcetorum  et 
Pealmorum,  Dicta  ProbanHa,  De  Alhanaeio 
Symbolo,  De  C&aritate,  Canonet,  Coronia  Verts 
ChriitiawB  Religionie^  and  IntiUtlio  ad  I/beam 
Beeleeiam.  Oopies  of  a  few  of  these  mann- 
Boripts  have  recently  been  reprodnced  by  the 
photolithographic  process,  by  subscription,  not 
so  much  for  cironlation  as  for  the  sake  of  pre- 
serving the  contents  of  the  originals  from  de- 
itraction  by  decay. — Swedenborg'a  manner  of 
life  was  simple  Bud  modest.  He  spent  mnch 
of  his  time,  in  later  years,  In  Holland  and 
England,  for  which  countries  he  expressed 
great  admiration  on  account  of  the  freedom  of 
speech  and  writing  permitted  there.  He  made 
no  efforts  to  gain  proselytes  to  his  doctrines 
further  than  by  printing  and  distribnting  his 
writings,  and  never  referred  to  his  intercourse 
with  the  spiritual  world  except  when  ques* 
tionod.  Several  instances  are  reported  of  his 
obtaining  information  from  departed  soals  re- 
specting affairs  unknown  even  to  their  families, 
and  describing  events  in  distant  places  in  ad- 
vance of  news  by  the  ordinary  means  of  com- 
manioation.  It  is  related  that,  as  he  lay  on 
his  deathbed  in  London,  Ferelius,  a  Swedish 
clergyman,  solemnly  adjnred  him  to  tell  the 
truth  in  regard  to  his  teachings.  Swedenboi^ 
raised  himself  half  upright  in  bed,  and  placing 
his  hand  on  his  breast  said  with  emphasis: 
"As  true  as  yon  see  me  before  you,  so  tme  is 
everything  I  have  written.    I  could  have  uld 
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more  htd  I  been  pemhted.  When  jon  come 
into  eternity,  yoa  will  see  tJI  things  aa  I  have 
stated  and  deacribed  them,  and  we  sh&ll  have 
much  to  say  oonoerning  them  to  each  other." 
He  then  reiTeiTed  the  holj  supper  from  Fere* 
lins,  and  presented  him  with  a  copy  of  his 
AT»ina  Caleitia,  A  day  or  two  afterward  he 
peaoefally  breathed  his  last.  Hia  bodj  waa 
bnried  in  a  vanlt  of  the  Swedish  ohurch  in 
Prince's  aqnare,  a  little  east  of  the  tower,  A 
ealogiam  was  pronoanced  upon  him  in  the 
Swedish  house  of  noblea  in  October,  1TT3,  bj 
Samuel  Sandels,  which  aocorda  him  high  praise, 
not  merely  for  learning  and  talent,  but  also 
for  uprightness  and  fldelit;  in  the  discharge  of 
his  duties  as  a  pablio  functionary.  Several  of 
bis  acquaintances  have  alao  left  written  teati- 
mony  to  his  virtuous  character. — Swedenborg's 
■cientifio  works  have  long  aiaoe  ceased  to  be 
of  practical  value,  hot  are  still  highly  interest- 
ing aa  collections  of  facts,  and  as  ezbibiting 
their  author's  peculiar  method  of  philosophi- 
ring.  The  system  be  followed  was  subatsn- 
tialTy  that  of  Descartes,  of  whom  he  oontiaued 
to  the  end  of  his  life  to  speak  with  admiration, 
and  this  led  him  to  conclaaioos  resembling  in 
some  striking  points  those  of  Spinoza,  who 
waa  likewise  a  Cartesian,  Ilia  "Economy  of 
ti)e  Animal  Kiogdom  "  is  the  best  of  his  many 
productions  anterior  to  his  tbwlogical  career. 
In  it  he  attempts  to  deduce  a  knowledge  of 
the  soul  from  an  anatomical  and  physiologi- 
cal knowledge  of  the  body,  and  evolves  many 
doctriaea  which  he  afterward  elaborated  In 
hia  theological  works.  Indeed,  some  of  his 
disciples  hold  that  his  eeerabip  was  the  natural 
result  of  his  intelleotnal  and  moral  develop- 
ment, and  by  no  means  an  abnormal  condition 
of  mtad.  According  to  his  own  acconnt,  it 
came  upon  him  gradoally,  and  neither  aston- 
ialied  nor  alarmed  him,  although  in  ita  early 
stages  he  was  subject  to  great  mental  excite- 
ment, the  phenomena  of  which  may  have 
j^ven  rise  to  exaggerated  stories  of  his  iosan~ 
ity.  The  works  written  by  hira  subseqneat  to 
this  change  in  his  mind  are  quite  as  system- 
atic and  coherent  as  his  earlier  productions, 
and  only  his  claim  to  a  divine  mission,  and  hia 
freqnent  descriptions  of  what  he  saw  and 
heard  in  the  spiritual  world,  mark  them  as  pe- 
culiar. They  are  consistent  from  first  to  last, 
and  though  they  appeared  at  intervals  during 
a  period  of  27  years,  they  nowhere  deviate 
from  the  fundamental  principles  Md  down  at 
the  outset. — The  general  features  of  Sweden- 
borg's theology  are  presented  in  his  treatise 
called  the  "True  Caristian  Religion."  He 
teaches  that  God  is  one  in  essence  and  in  per- 
son, and  has  been  revealed  to  men  as  the  Lord 
Jesns  Christ.  In  the  Lord  is  a  trinity,  not  of 
persons  but  of  principles,  and  it  ia  these  prin- 
ciples wbich  are  spoVen  of  in  the  Scriptures 
as  Father,  Son,  and  Holy  Ghost  The  Father 
is  the  divine  love,  the  Son  the  divine  wisdom, 
and  the  Holy  Ohost  tlie  divine  operation  or 
energy  aoting  upon  the  universe.    The  Lord  Is 


Infinite,  eternal,  self -existent,  omnipresent,  om- 
niscient, and  omnipotont,  and  not  only  the 
creator  but  the  sustainer  of  all  creation,  which 
without  him  would  cease  to  exist,  For  the 
sake  of  redeeming  mankind  he  assumed  a  nat- 
nral  body  born  of  the  Virgin  Mary,  and  glo- 
rified it  or  made  it  divine,  so  that  it  is  now 
invisible  to  men,  and  also  usually  to  the  an- 
gels except  as  the  sun  of  heaven.  Kedemp- 
tion  consisted,  not  in  snfFering  vicariously  the 
punishment  of  men's  sins  (fur  that  could  not 
be  done,  and,  if  it  could,  would  be  useless), 
but  in  actual  combats,  by  means  of  the  as- 
sumed humanity,  with  the  powers  of  hell, 
and  overcoming  them.  This  victory  restored 
to  man  spiritual  freedom,  which  had  begun 
to  bo  impaired  by  diabolic  possessions  as  nar- 
rated in  the  Gospels,  and  enabled  him  to  work 
out  hia  salvation.  This  he  does  by  looking 
to  the  Lord,  with  futh  in  him,  by  repen- 
tance, and  above  all  by  a  life  according  to  the 
commandments  of  the  decalogue.  The  chief 
points  that  Swedenborg  insists  on  in  religion 
are  faith  in  the  Lord  and  the  avoidance  of 
evils  as  sins  against  him.  Upon  everything 
else,  such  as  outward  worship,  prayer  ana 
meditation,  and  works  of  eleemosynary  chari- 
ty, he  lays  but  little  stress.  Tbe  essence  of 
charity  is  love  to  the  neighbor  and  occupa- 
tion in  some  osefnl  employment.  The  Word, 
he  says,  is  the  divine  truth  itself,  written  to 
reveal  the  Lord  to  man  and  to  serve  as  a  me- 
dium of  conjunction  between  earth  and  heav- 
en. This  Word  consists  of  the  books  of  Gen- 
ema,  Exodus,  Numbers,  Deuteronomy,  Leviti- 
cus, Joshua,  Judges,  Samuel,  Einga,  the  Psalms, 
the  prophecies,  the  four  Gospels,  and  the  Apoc- 
alypse. The  other  books  bound  up  with  these 
in  our  Bibles  are  not  the  Word,  although  good 
and  useful  to  the  church.  The  distinction  be- 
tween the  two  consists  in  this :  that  the  Word 
contains  an  internal  or  apiritoal  sense,  which 
the  rest  of  the  Bible  has  not.  This  spiritual 
sense  is  symbolical,  and  may  be  discerned  by 
the  application  of  the  law  of  symbolism  re- 
sulting from  the  universal  correspondence  of 
natural  with  spiritual  things.  Thus,  the  gar- 
den of  Eden  and  all  things  mentioned  as  ex- 
isting in  It  symbolize  the  human  aoul  and  Its 
afiectiona  and  thoughts;  and  the  disobedience 
of  Adam  and  Eve,  the  alienation  of  mankind 
at  a  remote  period  from  their  original  state 
of  innocence.  Hence,  too,  the  decalogue  for- 
bids not  merely  outward  sins,  but  the  inward 
spiritual  sina  corresponding  to  them,  and  the 
Faatms  and  prophecies  relate  not  merely  to 
David  and  the  Jews,  but  to  experiences  of  the 
human  soul  independent  of  dates  and  locali- 
ties. At  the  same  time  the  literal  sense  alone 
can  be  relied  on  as  a  basis  of  doctrine,  and 
Swedenborg  is  careful  to  cite  it  profusely  In 
snpport  of  his  teachings.  The  reason  he  gives 
for  his  mission  is  that  the  knowledge  of  true 
doctrine  had  been  lost  and  the  church  de- 
stroyed by  a  false  theology  and  accompanying 
evils  of   lUa.    By  the  promulgation  of   the 
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truth  revealed  to  bim  &  new  ohnrch  hu  been 
established  by  the  Lord,  and  thus  the  prophe- 
cies in  the  Apocalypse  of  the  descent  of  the 
New  Jenualem  have  been  fulfilled  in  their 
ijmbolical  tense.  The  second  oomine  of  the 
Lord,  predicted  in  Hatt.  ixiv.,  has  also  been 
oocompliBhed  in  the  same  way,  a  last  judg- 
ment naving  been  effected  in  the  Bpirituol 
world  in  the  year  1757,  so  that  we  are  now 
living  nnder  a  new  dispenBation.  The  treatise 
on  "Heaven  and  Hell"  embodies  Bvreden- 
borg's  teachings  on  the  nature  of  those  two 
realms,  and  tJieir  relations  to  this  world.  They 
exist,  be  says,  not  in  some  other  region  of 
space,  bnt  within  the  oataral  world,  as  the 
Boul  of  man  eibts  within  his  body,  being  in 
fact  in  the  sonls  of  men  and  resting  in  them  as 
oar  sonls  rest  in  our  bodies.  At  death  the 
body,  which  is  the  material  envelope  of  the 
seal,  is  oast  aside,  never  to  be  resumed,  and 
oonsequently  its  resurrection  is  not  to  be 
looked  for.  The  soul  is  the  man  himself,  and 
is  a  perfect  haman  being,  with  a  spiritual  body 
of  its  own,  and  rises  into  a  conscious  percep- 
tion of  the  spiritual  world,  of  which  the  man 
had  previously  been  unconscioasly  an  inhabi- 
tant. He  sees  and  feels  and  posaesses  all  the 
other  senses,  and  retsins  all  his  personal  char- 
acteristics. Afler  a  longer  or  shorter  prepara- 
tion in  an  intermediate  state  called  the  world 
of  spirits,  which  lies  between  heaven  and  hell, 
he  is  drawn  by  his  own  elective  affinity  to  the 
place  where  he  belongs,  and  remains  there  t« 
eternity.  Both  heaven  and  hell  consist  of  in- 
numerable societies,  each  composed  of  human 
beings  of  similar  and  conoonjant  affections; 
and  both  are  divided  into  three  distinct  re- 
gions, aooording  to  the  degrees  of  perfection 
or  depravity  of  their  inhabitants.  The  Areaiia 
Ccelatia,  Swedenborg's  largest  work,  is  mainly 
an  exposition  of  the  internal  or  symbolical 
sense  of  Oeneeis  and  Ezodus,  with  accounts 
of  his  experiencoB  In  the  spiritual  world,  and 
varions  doctrinal  teachings  interspersed  be- 
tween the  chapters.  "The  Apocalypse  Re- 
vealed" and  "The  Apocalypse  Explained  "  are 
similar  eipositions  of  the  Apocalypse.  In  hia 
"Oonjugial  Love"  Swedenborg  eipounds  hia 
doctrine  of  the  relations  of  the  sexes.  Males, 
he  says,  are  mascnUne  and  females  feminine 
in  soul  as  well  as  in  body.  The  masculine  ele- 
ment is  love  clothed  with  wisdom,  while  the 
feminine  is  wisdom  clothed  with  love.  Henoe 
the  oharacteristic  of  man  is  wisdom  or  nnder- 
ataading,  and  that  of  woman  love  or  affection. 
Uarriage  is  the  conjunction  of  two  souls  who 
complement  each  other,  and  by  tbeir  nnion 
make  one  complete  being,  just  as  the  will  and 
the  understanding  make  the  individual.  Hence 
the  only  true  marriage  is  of  one  man  and  one 
woman,  and  it  exists  in  the  next  worid  as  well  as 
in  this.  Polygamy  is  a  degraded  state,  but  not 
a  sin  with  those  whose  religion  permits  it;  bnt 
adultery  is  destructive  of  the  life  of  the  lonl, 
and  oloBes  heaven  against  those  who  confirm 
themselves  in  it.    The  treatises  on  the  "  Divine 


Love  and  Wisdom  "  and  the  "  Divine  Provi' 
dence "  embody  Swedenborg's  spiritual  phi- 
losophy, and  e^ibit  the  symmetrical  relatione 
of  tiie  various  parts  of  his  religious  system. 
Love,  he  says,  is  the  life  of  man.  God  alone 
is  Love  itself  and  Life  itself, 'and  angels  and 
men  are  but  recipients  of  life  from  him.  He 
is  very  Man,  and  our  humanity  is  derived  from 
him,  so  that  it  is  literally  true  that  we  are  cre- 
ated in  faia  image  and  likeness.  Uis  infinite 
love  clothes  itself  with  infinite  wisdom  and 
manifests  itself  ia  ceaseless  operation,  prodn- 
oing,  m^taining,  and  reproducing  the  bound- 
less universe,  with  all  ita  innumerable  parte 


parte 
and  inhabitants.  In  like  manner  men,  being 
made  in  the  image  of  God,  also  have  love  or 
the  will,  and  wisdom  or  the  understanding, 
and  the  two  produce  in  them  their  finite  oper- 
ation. It  being  the  nature  of  lore  to  desire 
objects  upon  which  to  exercise  itself,  God 
could  not  bat  create  the  universe.  The  crea- 
tion of  this  and  other  solar  aystems,  all  of 
which  are  inhabited,  was  effected  by  a  spiritoal 
Bun,  which  b  the  first  emanation  prooeediiur 
from  God,  and  which  is  seen  in  the  spiritual 
world  as  oar  sun  ia  seen  by  no.  By  means  of 
this  spiritual  sun  natural  sans  were  cTeat«d, 
and  from  them  atmospheree,  waters,  eutha, 
plants,  animals,  and  finally  man.  Angela, 
spirits,  and  devils  are  men  who  have  been 
born  and  died  on  this  or  some  similar  planet 
Hence,  all  things  were  created  from  God,  and 
not  out  of  nothing.  The  spiritoal  world  ia  re- 
lated to  the  natural  aa  cause  is  to  effect,  and 
the  supreme  first  cause  of  all  is  God  himself. 
These  three,  end,  cause,  and  effect,  constitute 
three  distinct  or  discrete  degrees,  which  are 
repeated  in  various  forms  in  all  created  things, 
and  on  a  grand  scale  in  the  nniveree  as  a  whole. 
Creation,  being  from  God,  io,  like  the  indi' 
vldual  man,  an  image  of  him,  and  hence  is  In 
the  hnman  form  in  its  greatest  and  least  ports, 
and  with  more  or  less  approximation  to  per- 
fection. As  we  are  finitely  men,  beoanse  God 
is  an  infinite  Man,  so  all  animals,  plants,  and 
even  minerals  wear  a  resemblanoe  to  man,  and 
tbrongbout  all  natore  there  is  an  incessant 
effort  to  evolve  the  haman  form.  In  the  sight 
of  God  and  the  angels,  larger  and  smaller 
bodies  of  human  beings  and  the  societies  of 
heaven  and  hell  appear  organized  like  men, 
and  Swedenborg  calls  the  universe  the  Grand 
Man  {Maximu*  Homo).  As  infinite  love  was 
the  end  and  infinite  wisdom  the  cause  of  crea- 
tion, ao  the  divine  life  and  power  are  constant- 
ly active  in  sustaining  and  directing  it.  This 
activity  is  the  Divine  Providence,  and  it  reach- 
es to  every  smallest  particular  of  nature  and 
humanity.  Man  has  freedom,  because  without 
it  he  conid  not  he  an  adeqaate  recipient  of  the 
divine  love,  and  by  the  abuse  of  his  freedom 
he  has  introdnced  evil  into  the  world.  The 
Divine  Providence  seeks,  without  destroying 
this  freedom,  to  lead  man  back  to  his  original 
integrity.  Hence  all  the  wonderful  dealinga 
of  God  with  man  recorded  in  the  Scriptures; 


byCoogle 


SWEET  BRIEE 

heooe  the  inoanution:  and  hence  the  Tarioiu 
forms  of  religion  which  eziBt  in  the  world,  all 
of  which  embody  more  or  lese  the  euentiaU 
of  Bolvation,  namely,  the  worehip  of  God  and 
abstiiience  from  evila  aa  sine  against  him.  The 
smaller  treatises  of  Bwedenborg  are  mostlf 
«itrBcts  from  his  larger  works,  with  smplifitia- 
tionB  and  additions. — The  follest  acooont  of 
him  and  his  writings  is  that  of  William  White 
(3  vols.,  London,  18S7,  sinoe  republished  in  one 
Tolnme).  Bee,  also,  "  Documents  concerning 
Swedenborg,"  by  E.  L.  Tafel  (London,  ISTfi  et 
teg.).  All  of  bis  theological  and  some  of  his 
BCientJflc  works  have  been  translated  into  Eng- 
lish. The  theological  works  have  also  been 
reprinted  in  Latin  by  Dr.  J.  F.  I.  Tafel,  of  Tfl- 
biugen,  Germany,  and  partially  translated  and 
pDbJlshed  in  French,  German,  Italian,  Danish, 
and  Swedish.  SocieUes  for  promoting  their 
drcnlation  are  in  operation  both  in  the  Uni- 
ted States  and  in  Europe.  The  principal  wri- 
ters who  have  andertaken  the  exposition  of 
Swedenborg's  doctrines  in  England  are  John 
Clowes,  Eobert  Hindmarsh,  0.  A.  Talk,  8am- 
nel  Koble,  J.  J.  G.  Wilkinson,  and  Jonathan 
Bayley;  in  France,  E,  Eicher  and  J,  F.  Les 
Boys-des-Gnays ;  and  in  the  United  States, 
George  Bosh,  Theophilns  Parsons,  E.  H.  Sears, 
Henry  James,  B.  F.  Barrett,  W,  B.  llayden, 
and  Ohanncey  Giles.  For  an  acooont  of  the 
ecclesiastical  organiaitioD  baaed  npon  Sweden- 
borg'a  doctrines,  see  Sxw  JanusALBU. 
KWEEI  BUIX.  Bee  Eolastinb. 
SWIgr  era.  See  LiaumAMBAB. 
SWEET  POTATO.  See  Potato,  Bwbgt. 
SWEETWAI^  a  central  county  of  Wyoming, 
extending  across  the  territory  from  Uontana 
on  the  north  to  Colorado  and  Utah  on  the 
south ;  area,  about  SS,000  sq.  m. ;  pop.  in  1870, 
1,916.  It  is  crossed  by  the  Wind  Kiver  and 
Kocky  monntains,  and  is  watered  in  the  north 
by  the  Big  Horn  river  and  its  head  streams, 
and  in  the  sonth  by  the  Sweetwater  and  Green 
rivers.  It  contains  deposits  of  coal  and  gold. 
The  S.  part  is  crossed  by  the  Union  Pacific 
rulroad.  In  1870  there  were  8  saw  mills  and 
i  qnarU  mills.  Capital,  South  Pass  City. 
SWBET  WMJIM.  BeePnTK. 
(fWBltniNK  or  StcMIi,  Ahm  8«|Aie,  a  French 
writer,  born  to  Uosoow  in  1783,  died  io  Paris, 
Sept.  10, 18C7.  She  was  the  granddaughter  of 
Oen.  Boltin,  a  tranalator  of  the  Eneyelepidie 
into  Bussian,  and  daughter  of  Soimonoff,  one 
of  the  fonnders  of  the  academy  of  sciences  at 
Moscow,  and  private  secretary  to  Catharine 
II.,  at  whose  conrt  she  was  brought  np.  In 
1700  she  married  Gen.  Svetchin  (bom  in  1758, 
died  Nov.  23,  1860)  to  please  her  father,  who 
was  banished  from  St.  Peterabnrg  and  died 
soon  afterward  at  Moscow.  Her  mother  hav- 
ing died,  the  education  of  her  yonnger  sister 
(the  future  princess  Gregory  Gagarin)  devolved 
apon  her,  in  addition  to  that  of  her  hus- 
band's adopted  daughter.  At  the  same  time 
ahe  gathered  round  her  the  most  eminent  Bus- 
■ians  and  French  emigrants,  who  cultivated 
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her  sodety  even  after  the  sadden  removal  in 
1801  of  her  bnsband  from  his  offices  as  mili- 
tary commandant  and  provisional  governor 
of  St.  Petersburg.  Her  delicate  health  and 
.her  sorrow  for  the  loss  of  her  father  in- 
creased her  proneness  to  religious  meditation, 
which  was  still  (orther  developed  by  her  filid 
relations  with  the  ooant  Joseph  de  Maistre, 
French  ambassador  at  the  Ruasian  court,  al- 
though her  final  conversion  in  181S  to  Roman 
Gatholiciam  was  more  directly  aacribed  to  the 
writings  of  the  abb6  Fleary.  As  soon  as  the 
proscriptive  measures  against  the  Jesaits  were 
announced,  she  publicly  avowed  her  change  of 
religion ;  and  aa  it  was  feared  that  her  ascen- 
dancy over  the  emperor  Alexander  might  be- 
come as  great  aa  that  of  Mme.  KrQdener,  she 
was  compelled  to  depart  from  Russia  by  veia- 
tiouB  proceedings  a^iinst  her  hnsband  on  this 
and  subsequent  occasions.  She  spent  the  win- 
ter of  1B16-'17  in  Paris.  In  1818  she  and  her 
hnsband  were  at  St.  Petersburg,  and  she  never 
returned  again  to  Russia  excepting  once  abont 
12  years  later.  After  spending  several  years 
In  Italy,  she  settled  permanently  in  Paris  in 
1S2&.  De  Falloux,  her  Uterary  executor,  has 
published  Mme.  Siettchiiu,  la  tit  et  ui  ecutiret 
(2  vols.,  1868,  vol.  ii.  comprising  her  Pentiet, 
&c.);  her  Ltttre*  (,2  vols.,  1862);  Joumal 
de  »a  eonveriion  (186S) ;  and  LeUre*  ineditet 
(ISSe).  Harriet  W.  Preston  has  translated 
the  "Life  and  letters  of  Madame  Swetohine" 
(Boston,  1867;  8th  ed.,  1876),  and  "The  Wri- 
tings of  Madame  Bwetcdiine  "  (1889).  Bee  also 
Mme.  Swetchine's  correspondence  with  Lscor- 
daire  (Paris,  1864),  and  with  Lagrange  (18TG). 

SWIETES,  Cenri  na,  a  Dutch  physician,  bom 
in  Leyden,  May  7,  1700,  died  in  SchOnbrunu, 
Anstria,  June  18,  1TT&.  He  was  a  favorite 
pnpil  of  Boerhaave,  and  after  a  few  years'  prac- 
tice became  professor  of  medicine  at  Leyden; 
but  on  account  of  hia  adherence  to  the  Roman 
Catholic  faith  he  was  compelled  to  reei^.  In 
1T4S  he  went  to  Vienna  as  physician-in-chief 
to  the  empress  Maria  Theresa,  and  professor  of 
medicine  and  anatomy ;  and  he  held  several 
other  important  offices  there.  His  great  medi- 
cal work,  Comtnmtarii  in  E.  Boerhaarii  Apho- 
riimot  da  Coffnoteendii  et  OtirandiM  Morbid  (G 
vols.  4to,  Leyden,  1741''72),  was  translated 
Into  German,  English,  and  French. 

SWIFT,  the  general  name  of  the  eyptelida,  a 
snbfamily  of  birds  formerly  placed  among  tiie 
swallows,  but  by  modem  ornithologists  ranked 
as  a  separate  family  coming  near  the  humming 
birds,  on  account  of  certain  anatomical  pecu- 
liarities, and  particularly  of  the  absence  of  sing- 
ing muscles  in  the  lower  larynx.  The  swifts 
resemble  the  swallows  in  habits  and  in  their 
general  form ;  the  bill  is  more  suddenly  cnrved, 
unprovided  with  bristles  at  the  base ;  nostrils 
very  lar^e,  oblong,  with  an  elevated  margin ; 
wings  extremely  long,  curved  and  narrow,  with 
ten  primaries;  tarsi  short  and  weak,  and  more 
or  less  feathered;  toes  abort  and  thick,  and  all 
four  are  or  may  be  directed  forward;  claws 
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Btrong  and  carved;  ten  featbers  in  the  tail. 
Tboj  are  vary  awitt  and  graceful  fliers,  feeding 
exclusively  on  insects,  which  they  oaptare  on 
the  wing;  they  are  migratory  like  the  ewal- 
lowB,  but  do  not  mingle  with  them  and  are  less 
bardy ;  moat  of  them  nestle  in  hollow  trees, 
boles  in  buildings,  or  creviceH  in  rocks ;  some 
species  rear  two  or  three  broods  in  a  season. 
— In  the  genns  eypulv*  (lUig.)  the  second  qnili 
is  the  longest,  and  (he  tarsi  are  feathered  to 
the  base  of  the  toes ;  it  is  peculiar  to  the  old 
world.  The  common  European  swift  or  black 
martin  (G.  apiu,  Illig.)  is  7i  in.  long,  with  a 
forked  tail ;  it  is  blackish  brown  above  with  a 
green  gloss,  and  the  throat  grayish  white.  It 
appears  in  Oreat  Britain  in  May,  departing  in 
Au^st.  The  extreme  shortness  of  the  legs 
renders  walking  and  rising  from  a  flat  sur- 
face almost  impossible,  but  the  atoot  toes  and 
ihan>  claws  form  admirable  clinging  organs  for 
olimbtng  in  and  out  the  holes  where  the  nests 
are  placed.  The  white-bellied  swift  { C.  melba, 
Illig.)  is  8^  in.  long,  grayish  brown  above  and 
white  below,  the  legs  covered  with  brown 
feathers ;  it  is  common  in  southern  Europe, 
especially  in  mountainous  regions.  —  In  the 
genns  chatura  (Steph.)  or  aeantJtj/lU  (Boie) 
the  tail  is  very  short,  about  two  fifths  of  the 
wings,  slightly  rounded,  the  shafts  stifllened 
and  extending  beyond  the  feathers  as  rigid 
spines ;  first  quill  the  longest ;  legs  covered 
with  a  naked  skin.  The  species  are  found  in 
North  and  Sonib  America,  Australia,  and  the 
East  Indies ;  they  live  in  Socks,  and  breed  osu- 
ally  in  holes  of  trees,  but  sometimes  '  ' 


VhlU-beUed  Swift  (CyptsJiu  melbi). 

in  rooks,  and  the  eggs  are  uauslly  four.  The 
American  swift  or  chimney  swallow  ((7.  pela- 
gica,  Burd)  is  G^  in.  long  and  121  in.  in  alar 
extent ;  it  is  sooty  brown  above  with  a  green- 
ish tinge,  a  little  paler  on  the  rump,  and  oon- 
siderahly  lighter  from  the  bill  to  the  breast;  it 
1*  foand  from  the  eastern  states  to  the  slopes 
of  the  Rocky  mountains,  arriving  from  the 


south  by  the  end  of  April  or  beginning  of  Uaj, 
and  departing  daring  the  first  half  of  Septem- 
ber. This  species  naturally  makes  its  nest  in 
hollow  trees,  but  in  the  neighborhood  of  man 
builds  in  such  chimoeys  as  are  not  used  in 
summer  for  fires;  the  nest  is  made  of  twigi 
snapped  off  from  a  dead  tree  during  flight, 
fastened  together  by  viscid  saliva,  without  soft 


EKDiont  Swift  (Colloealk  ucuIeDU). 

lining,  and  is  generally  placed  from  C  to  8  ft. 
from  the  entrance ;  the  eggs  are  pure  white. 
They  pass  in  and  out  the  chimney  with  great 
rapidity,  making  a  whirring  sound  like  distant 
thunder ;  there  are  sometimes  200  in  a  sinele 
chimney. — In  the  genus  eollotalia  (Oray)  U)e 
hill  is  very  small,  wings  very  long,  tail  moder- 
ate and  nearly  even,  and  tarsi  naked.  The 
esculent  swift  or  swallow  (^C  [hiriindo]  eten- 
lenta.  Gray)  is  the  principal  maker  of  the  cele- 
brated nests  so  highly  esteemed  by  the  Chi- 
nese as  articles  of  food.  (See  Birds'  Niar, 
Edislb.)  The  eggs  are  two  in  this  genns. 
There  are  many  other  species  of  swifts,  botb 
in  the  old  world  and  the  new. 

SwuT,  a  W.  county  of  Minnesota,  bcrderina 
3.  W.  ou  the  Minnesota  river,  and  interseot«a 
by  the  Chippewa  and  Pomme  de  Terro  rivers; 
area,  about  T50  sq.  m.  It  has  been  formed 
since  the  census  of  1870.  The  surface  is  roll- 
ing, with  numerous  small  lakes ;  the  soil  is 
good.  The  St.  Paul  and  Faoiflc  railroad  tra- 
verses the  oount;.    Oapital,  Benson. 

BWIFT,  Jguaai,  a  British  antbor,  bom  in 
Dublin,  Nov,  80,  1667,  died  there,  Oct  18, 
1T4C.  He  was  of  pnrely  English  descent;  his 
father,  dying  before  the  birth  of  his  son,  left 
his  family  in  dependent  cirenmstances.  In  his 
lEth  year  he  entered  Trinity  college,  Dnblin, 
where  from  his  insafflciency  in  soma  respects 
he  received  bis  bachelor's  degree  only  tpeeiali 
gratia,  in  February,  16BS;  but  he  remained 
in  college  studying  for  a  master's  degree  till 
the  revolntion  of  1689  drove  him  to  England, 
where  he  became  private  secretary  to  Sir  Wil- 
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Ham  Temple,  whose  wife  wu  related  to  bU 
mother.  Be  employed  Ma  leiaore  hoora  in 
Btndj,  and  aoqpiied  a  remarkable  familiaritr 
with  pnblio  aOairs.  In  1692  Switt  took  hU 
master's  degree  at  Ozlord,  and  two  jeara 
later,  finding  Temple  nnwilUng  to  make  any 
definite  provision  for  him,  be  went  to  Ireland. 
In  October,  16S4,  he  was  ordained,  and  soon 
after  received  the  prebend  of  Eilroot,  in  tbe 
dioceae  of  Connor;  but  in  a  few  months  he 
returned  to  hia  aeoretaryabip.  Temple,  d^ins 
In  Jtuaxtaj,  1699,  left  him  a  legacy,  coupled 
with  the  t^  of  editing  bia  posthninutiB  works 
(London,  1699).  Swift  next  became  chaplain 
to  Lord  Berkeley,  one  of  the  lords  justices 
of  Ireland,  whom  in  16S9  he  accompanied  to 
Dablin,  acting  as  bis  secretary  daring  the  jour- 
ney.  He  was  SQpplanted  in  the  seoretarysbip 
by  a  person  who  satMeqnently  interfered  eo 
that  the  rich  deanery  of  Derry,  at  Berkeley's 
disposal,  and  to  which  Bwift  deemed  himself 
entitled,  was  given  to  another.  Swift  ei- 
claimed  to  the  earl  and  bis  secretary,  "Con- 
fonnd  yon  both  for  a  connlo  of  acoundrelsl" 
and  left  the  castle.  Bnt  be  soon  came  back, 
tbe  new  dean  of  Derry  (Dr.  Bolton)  being  re- 
quired to  resign  to  him  tbe  vicarage  of  Lara- 
cor  and  several  other  livings,  amounting  alto- 
gether to  nearly  £400  a  year.  In  1700  Swift 
assumed  his  parochial  duties  at  Loracor,  and 
shortly  after  received  tbe  prebend  of  Danlavin 
in  St.  Patrick's  cathedral,  Dnblin,  and  in  Feb- 
mary  following  took  his  doctor's  decree  in 
Dublin  university.  In  ITOl  he  made  the  first 
of  a  number  of  annual  visits  to  England,  and 
pabliahed  anouymously  in  London  bia  "Dis- 
oourae  on  the  Contests  and  Dissensions  be- 
tween tbe  Nobles  and  Commons  of  Athens  and 
Borne,"  vindicating  tbe  conduct  of  the  whig 
leadera,  Somera,  Huifaz,  Harley,  and  Portlsjid, 
in  respect  to  the  partition  treaty.  It  was  gen- 
erally attributed  to  Somers  himself  or  finmet; 
bnt  Swift  avowed  the  authorahip  in  the  auo- 
oeeding  year,  and  was  immediately  admitted 
into  the  society  of  the  statesmen  be  had  de- 
fended, and  into  that  of  Addison,  Steele,  Ar- 
butbnot,  and  others  of  the  leading  wits  of  the 
time.  Some  trifles  in  prose  and  verse  had 
shown  an  original  vein  of  bnmor,  hut  he  bad 
signally  fiuled  in  a  series  of  "Pindaric  Odes." 
In  1704  appeared  bis  "Battle  of  tbe  Books," 
written  at  Moor  Park  in  1607,  in  support  of 
Sir  William  Temple's  views  in  the  controversy 
respecting  tbe  relative  merits  of  ancient  and 
modem  learning.  This  waa  succeeded  by  tbe 
"Tale  of  a  Tub,"  a  satire  upon  the  Roman 
Catholics  and  dissenters.  It  is  one  of  Bwift's 
most  perfect  and  labored  efForta,  bnt  its  impu- 
ted irreligious  tendency  proved  an  insurmount- 
able obstacle  to  his  hopes  of  high  preferment. 
In  1708  he  published  his  "Argument  to  prove 
the  Inconvenience  of  Abolishing  Christianity," 
a  masterpiece  of  grave  irony;  "Sentiments 
of  a  Chnroh  of  England  Man  with  respect  to 
Keligion  and  Government;"  tbe  humorous  at- 
taoka  on  Partridge  the  almanac  maker,  enti- 


Ft  621 

tied  "Predictiona  for  1708,  by  Isaac  Bioker- 

atafl;"  and  "Letters  on  the  Sacramental  Test," 
in  which  he  differed  with  tbe  whigs,  and  this 
may  partially  explain  his  subsequent  abandon- 
ment of  that  party.  In  1706  he  puhhsbed  the 
only  work  to  which  he  ever  attached  bis  name, 
"A  Project  for  the  Advancement  of  Religion 
and  the  Reformation  of  Uanncrs."  Failing  to 
receive  preferment  from  the  whigs,  he  went 
over  to  the  tories  in  October,  1710 ;  and  for 
several  months  the  "Examiner,"  a  weekly 
paper  established  by  St.  John  and  others  in 
the  interest  of  the  ministry,  was  tbe  vehicle 
for  bitter  attacks  from  his  pen  upon  promi- 
nent whig  statesmen.  About  this  time  be 
formed  the  sodety  of  Brothers,  composed  of 
16  influential  tories,  of  which  be  was  the  moat 
active  member.  His  powerful  pamphlet  on 
the  "Conduct  of  the  Allies,"  published  in  No- 
vember, 1711,  which  had  a  considerable  in- 
fluence in  bringing  the  war  to  a  close,  raised 
his  reputation  to  the  highest  pitch,  and  he 
found  himself  in  a  position  to  confer  substan- 
tial favors.  But  he  himself,  while  dictating, 
as  Dr.  Johnson  has  observed,  the  political 
opinions  of  tbe  English  nation,  remained  un- 
rewarded )  and  tbe  efForta  of  Harley  and  St. 
John,  now  become  Lords  Oxford  and  Boling- 
hroke,  aided  by  Mrs.  Hasham,  were  unavailing 
to  procure  him  s  bishopric,  the  queen,  under 
the  advice  of  Arobhishop  Sharp  and  other 

S relates,  positively  refusing  him  any  high  pre- 
^rment.  On  the  failure  of  an  application  in 
his  behalf  for  the  vacant  see  of  Hereford, 
through  the  opposition  of  the  duchess  of  Somer- 
set, whom  be  had  lampooned.  Swift  threatened 
to  witbdraw  bis  support  from  the  ministry, 
but  was  paoifled  by  his  appointment,  in  Feh- 
mary,  1718,  to  the  deanery  of  St  Patrick's 
cathedral,Duhlin,theincome  of  which  amount- 
ed to  £700.  He  had  scarcely  got  settled  in 
bis  deanery  when  he  waa  summoned  back  to 
England  to  reconcile  the  difEculties  between 
Oxford  and  Bolingbroke.  About  this  time  he 
wrote  bis  "  Public  Spirit  of  the  Whigs,"  which 
reflected  so  bitterly  npon  tbe  Scottish  nation 
and  nobility  that  the  latter  in  a  body  present- 
ed a  complaint  to  the  queen.  In  June,  1714, 
appeared  nis  "  Free  Thoughts  on  the  State  of 
Public  Affairs;"  and  on  the  dismissal  of  Oxford 
a  few  weeks  later  he  declined  the  fiattering 
overtures  of  Bolingbroke,  in  order  to  be  <h 
service  to  the  disgraced  minister.  Tbe  death 
of  tbe  qneen  immediately  after  this  event  and 
the  overthrow  of  the  tories  sent  Swift  back  to 
Ireland,  where  he  remained  daring  the  next  IX 
years.— -Swift's  history  was  p^nfnlly  involved 
with  that  of  three  young  ladies.  One  was  Misa 
JaneWaring.sister  of  a  college  friend,  of  whom 
he  became  enamored  in  Belfast;  he  called  her 
Yarina.  His  offer  of  marriage  she  at  first  de- 
clined on  account  of  her  own  ill  health  and 
his  insufficient  income;  and  the  hopelessness 
of  settling  differences  on  both  sides  led  to  a 
cessation  of  their  intercourse.  While  secre- 
tly for  Sir  William  Temple,  Swift  bad  con- 
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oetved  a  strons  friendship  for  Esther  JohDson, 
daughter  of  a  vomau  who  was  for  tnanr  years 
an  attendant  upon  Temple'»  aigter,  Lodj  Gif- 
fard.  Swift's  acconat  of  Esther  is  that  "her 
father  was  a  younger  brother  of  a  good  faraiiy 
in  Nottinghamshire,  her  mother  of  a  lower  de- 
gree." Swift  on  his  first  aettlemeot  in  Ireland 
invited  this  jonog  ladj  (named  Stella  in  his 
poems)  to  lAraoor,  and  with  a  friend,  Mrs. 
Dio^ey,  she  came  and  resided  near  him.  They 
were  intimate,  saw  each  other  often,  and  cor- 
reapooded  when  apart;  and  she  attended  to 
hb  household  in  his  absenoe.  Sabseqnently, 
in  London,  he  became  ocqa^ntod  with  Hester 
Yanhomrigh,  a  spirited,  intelligent,  and  aocom- 

Slished  girl,  whom  he  kindly  noticed  and  aided 
t  her  BtDdies.  She  oonceired  for  him  a  paa- 
don  so  earnest  that  she  proposed  marriage, 
which  he  declined,  but  withoat  discouraging 
her  advaaoes ;  and  after  the  death  of  her  moth- 
er she  went  to  Ireland  (1T14)  to  dwell  in  his 
Tioinity.  Yanesaa  (the  name  he  gave  her), 
ignorant  for  a  time  of  his  relations  to  Stella, 
endured  his  coldness  with  hope  of  a  favorable 
ohongie,  till  in  1717  she  retired  with  her  sister 
to  Marley  abbey  to  live  In  deep  Beclosion. 
Ueontime  Stella  urged  her  claims,  and  won 
his  consent  under  the  stipulation  of  perpetaal 
secrecy;  and  they  wera  married  privately  in 
the  garden  of  the  deanery  in  1716.  Their  re- 
lations had  been,  and  beoauae  of  this  secrecy 
continued  to  be,  equivocal.  Vanessa's  sister 
being  ill,  Swift  several  times  visited  the  ab- 
bey; bat  receiving  no  other  encoaragement, 
and  tormented  by  saspicion  and  impatience, 
Vanessa  wrote  to  Stella  to  ascertain  the  na- 
ture of  her  intimacy  with  Swift,  The  dean, 
getting  possession  of  the  letter,  rode  direcUy 
to  Marley  abbey,  flung  it  upon  the  table  be- 
fore Vonossa  with  a  frown  which  struck  her 
dumb  with  terror,  and  instantly  departed. 
The  unhappy  woman  survived  this  shock  but 
a  few  weeks,  and  Swift,  overcome  by  shame 
and  remorse,  retired  for  two  months  to  soli- 
tude in  the  south  of  Ireland.  After  her  death 
appeared  his  poem  "Oadenus  and  Vanessa," 
describing  the  maimer  in  which  Swift  (per- 
soniHed  as  Oodenas,  on  anagram  of  Decanui, 
the  dean)  received  the  early  advances  of  Kiss 
Vanhomrigh.  Five  years  later  Stella  herself 
died,  without  any  public  recognition  of  her 
marriage. — Swift  produced  in  1720  "A  De- 
fence of  English  Commodities,  being  an  An- 
swer to  the  Proposal  for  the  Universal  Use 
of  Irish  Manufactures,"  followed  in  1724  by 
tho  celebrated  "Drapier'g  Letters,"  in  oppo- 
sition to  tho  royal  grant  authorizing  Wood 
to  coin  £108,000  in  half  pence  and  fuihings 
for  general  circulation  in  Ireland.  The  au- 
thor denounced  the  whole  system  of  govern- 
ment in  Ireland  with  a  vigor  and  point  which 
aroused  a  powerful  popolar  feeling  in  his  fa- 
vor. His  effigy  was  produced  on  signs  snd 
medals,  and  distribnted  broadcast  in  innumer- 
able prints;  and  so  powerful  became  his  in- 
flaonoa  with  the  lower  classes  that  Walpole, 
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when  meditating  legsl  proceedings  against  Um, 

was  told  that  it  would  require  10,000  men 
to  arrest  him.  In  17S6  appeared  bis  "  Gulli* 
ver's  Travels,"  a  series  of  satires  on  human 
nature  and  society,  the  moat  original  and  ex- 
traordinary of  all  his  productions,  and  that 
by  which  ho  will  be  known  while  the  lan- 
guage lasts.  In  1726  and  1787  he  made  vis- 
its to  England,  renewing  bis  intunacy  with 
Pope,  Oay,  Bolingbroke,  AJbntbnot,  and  others 
of  his  early  friends ;  but  after  the  death  of 
Stella  he  never  left  Ireland.  For  several  years 
he  wrote  with  vigor  and  increasing  bittemese 
on  Irish  affairs,  and  amused  himself  with  com- 
posing verses,  the  hnmor  of  which  is  mora 
than  equalled  by  the  fierceness  and  otisccnitj 
of  the  satire;  bnt  by  173S  his  health  becams 
so  undermined  by  frequently  recnrring  attacks 
of  deafness  and  vertigo,  to  which  he  had 
been  subject  from  an  earl^  age,  as  to  preclude 
further  literary  labors.  His  infirmities  rapidly 
increased  after  this,  and  in  a  corresponding 
degree  his  memory  and  intellect  decayed.  In 
the  latter  part  of  1740  his  memory  almost  en- 
tirely left  him,  and  frequent  fits  of  passion  at 
length  terminated  in  furious  lunacy.  This  sub- 
sided in  1742,  snd  he  passed  the  last  three 
years  of  his  life  in  a  condition  of  speechless 
torpor.  Be  was  interred  in  the  cathedral, 
amid  extravagant  demonstrations  of  popular 
respect.  He  bequeathed  the  bulk  of  his  prop- 
erty, amounting  to  £10,000,  to  found  a  hos- 
pital for  insane  persons.  Swift  was  tall  and 
well  made,  with  a  swarthy  complexion,  and  a 
cast  of  face  that  would  have  been  heavy  bnt 
for  the  pleaaing  expression  of  his  eyes. — Some 
posthumous  works  of  Swift  were  published 
long  after  his  death,  including  "A  History  of 
the  four  last  Tears  of  Queen  Anne ;  "  "  Polite 
Oonversation,"  a  satire  on  the  frivolities  of 
fashionable  life;  and  "Directions  for  Ser- 
vants." A  complete  edition  of  his  writings 
was  published  in  IS  vols,  by  Sir  Walter  Sco^ 
whose  biography  of  him  is  still  the  standard 
one.  That  by  Dr.  Johnson,  in  his  "Ijves  of 
the  Poets,"  reflects  too  closely  the  dislike  which 
the  biographer  always  entertained  for  Swift. 
There  is  also  a  copious  life  by  Thomas  Sheri- 
dan, and  an  account  of  his  latter  years  by  Dr. 
Wilde  of  Dublin,  written  on  the  occasion  of 
the  remains  of  Swift  and  Stella  being  exhumed, 
during  some  repsors  in  St.  Patrick's  cathedral, 
in  I63G.  The  character  of  Swift  Is  the  subject 
of  an  elaborate  easoy  by  Thackeray,  included 
in  his  "  British  Humorists."  John  Foreter's 
" Life  of  Jonathon  Swift"  (vol,  i.,  1376)  was 
anfiniahed  at  his  death. 

SWIFT,  LewlB.    See  supplement. 

BWimnNG,  the  art  of  keeping  the  body  afloat 
and  propelling^  it  by  moons  of  the  hands  and 
feet.  The  siwimmin^  of  msn  Is  artificial,  but 
as  the  specific  gravity  of  the  hnman  body  ts 
very  little  greater  than  that  of  water,  it  can 
be  floated  with  littie  difficulty.  The  support 
is  greaUy  increased  by  propulsion,  just  as  a 
thin  flat  stone  is  prevented  from  sinking  by 
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projeoting  it  with  force  aguntt  tlto  Bnifoce  of 
the  vater.  In  leamiDg  to  swim,  the  first  ee- 
aentiol  ia  confidenoe;  the  pupil  then  learns  to 
keep  the  bodj  afloat  i  and  when  he  knows 
how  to  apply  the  eitremitiea  to  the  water  with 
a  view  to  propnldon  he  oan  swim.  Confldenoe 
it  b«st  BHBured  ia  this  way :  Let  the  papil  wade 
oat  breast  deep,  face  abont,  and  tou  an  egg  or 
ft  white  pebble  into  the  water  between  mm- 
self  and  the  shore  and  plunge  after  it.  In 
atntggling  to  reach  it  be  will  find  himseif 
bnojed  op  hj  the  water,  and  will  learn  that  it 
is  easier  to  swim  than  to  sink.  This  was  Dr. 
Franklin's  Baggestion,  end  the  most  recent 
manoals  recommend  it.  Some  teachers  in- 
tpire  confidence  and  at  the  same  time  teach 
the  propolsory  movements  bj  holding  the  pn- 
pil  on  the  flat  of  the  hand  and  then  removing 
the  support,  leaving  him  to  float  and  propel 
himself.  The  use  of  corks,  bladders,  and  life 
preservers  retard*  instrnotion,  and  ia  now 
nearlf  otisolete.  The  papil  learns  first  to 
swim  on  the  chest  He  assnioes  as  nearly  as 
he  can  a  horizontal  podtion,  with  the  breast 
prone  to  the  water  and  the  heels  as  near  as 
possible  to  the  surface.  To  effect  propulsion^ 
the  arms  and  legs  are  simaltaneoaBly  flexed 
and  drawn  slowly  toward  the  body,  and  then 
are  simnltaneonsly  and  rapidly  extended.  The 
twohands  should  be  kept  flat,  thefingers  closed, 
the  thnmb  plaoed  by  the  side  of  the  first  finger, 
and  the  pupii  should  reach  forward  with  his 
hands  as  far  as  he  can,  for  the  farther  forward 
be  reaches  the  faster  will  he  swim.  He  then 
draws  both  legs  well  np,  and  while  each  hand 
is  broagbt  around,  one  to  the  right  and  the 
Other  to  the  left,  ha  strikes  ont  simnltaneoaslj 
and  strongly  with  his  legs.  The  secret  of  a 
good  stroke  is  to  kick  oat  with  the  legs  wide 
apart.  The  propelling  power  is  secured  by 
tnelegsbeing  Drought  from  a  position  in  which 
they  are  placed  wide  apart  to  one  in  which 
they  are  close  together  like  the  blades  of  a 
pair  of  scissors.  In  this  position  the  heels 
should  touch  each  other,  and  in  drawing  up 
the  legs  the  toes  should  be  pointed  backward 
to  avoid  the  resistance  of  the  water  against 
the  insteps.  It  is  a  follaoy  to  suppoHC  that  the 
speed  of  the  swimmer  in  any  degree  depends 
upon  the  resistance  of  the  water  against  the 
aoles,  or  that  large  flat  feet  are  uds,  unless  it 
may  be  in  treading  water.  Breast  swimming 
i*  the  commonest  and  easiest  method,  and  the 
only  one  possible  for  long  distances.  But  the 
prone  position  of  the  body  presents  a  large 
resisting  surface ;  the  arms  and  legs  are  spread 
ont  on  either  side  of  the  trunk,  and  so  are 
applied  but  partially  as  propellers,  the  most 
effaotive  part  of  the  stroke  correspondis)^  say 
to  a  quarter  of  an  ellipse,  while  the  remaining 
three  quarters  are  devoted  to  getting  the  arms 
and  legs  into  position,  which  wastes  power  and 
increases  friction.  To  obviate  these  difficulties, 
scientific  swimmers  have  recently  adopted  the 
side  stroke.  The  swimmer  throws  himself  on 
the  left  side  (a  good  swimmer  on  either  side), 


and  advances  the  left  arm  in  a  cnrre,  making 
it  net  as  a  cutwater,  while  the  right  arm  di- 
rected downward  and  backward  and  the  legs 
make  a  powerful  stroke.  The  right  arm  and 
legs  thus  give  three  limbs  moving  simultane- 
ously in  the  same  direction,  the  left  arm  always 
moving  in  an  opponte  direction.  The  right 
arm  and  legs  are  flexed  and  carried  forward 
while  the  1^  arm  is  forced  backward,  and  tiiet 
vena.  The  strong  backward  stroke  of  the 
three  limbs  gives  a  powerful  forward  impnlse, 
snd  as  the  body  is  on  the  aide,  as  on  a  keel, 
the  resistance  is  much  reduced.  The  overhand 
stroke  Is  similar,  only  in  reaching  forward  the 
arm  is  brought  out  of  the  water,  and  the  swim- 
mer, advancing  the  right  and  Left  sides  of  the 
body  alternately,  secures  greater  continuity  of 
motion  and  materially  redaoes  the  friction. 
Both  these  methods  are  much  faster  but  more 
exhausting  than   breast  swimming,  and  are 

firacticable  only  for  short  distances,  in  saving 
Lfe  and  in  races.  The  speed  attained  by  these 
strokes  is  indicated  by  the  recent  record  of 
professional  swimmers  in  London ;  fn  baths 
400  yards  have  been  swum  in  6  m.  10  sec,  GOC 
in  7  m.  27  sec.,  and  1,000  in  the  Serpentiue  in 
19  m.  48  sec.  With  a  strong  favormg  tide  in 
the  Thames  a  mile  has  bees  swum  in  II  m.  4S 
sec,  two  in  28  m.  18  sec,  three  in  SC  m.  SB 
sec,  four  in  48  m.  IS  sec,  and  five  in  S4  m. 
28  sec.  Swimming  on  the  back  is  more  easily 
learned  than  breast  swimming,  and  the  body 
being  more  nearly  horizontal,  it  is  not  difficult 
to  swim  by  using  the  legs  only,  with  the  arms 
folded  over  the  chest  In  treading  water,  the 
swimmer's  body  is  in  an  apright  position,  with 
the  head  well  out,  and  a  rapid  movement  of 
the  feet  as  in  ascending  steps  is  the  sustuning 
and  propelling  power;  the  hands  may  be  out 
of  the  water  or  may  be  used  to  assist  In  pro- 
pulsion. Both  these  methods  are  reliefs  in 
long  swims.  In  diving,  the  hands  are  brought 
together  in  front  to  cleave  the  water  and  pro- 
tect the  head,  and  the  legs  are  kept  straight, 
the  heels  touching  each  other.  If  the  diver 
desires  to  come  almost  instantly  to  the  surface 
again,  ha  has  only  to  direct  bis  hands  upward 
above  hia  head.  To  float  on  the  back,  the 
swimmer  suffers  the  back  of  the  head  to  be 
submerged,  the  face  only  being  above  water; 
the  hands  are  extended  and  the  legs  partially 
flexed  and  spread  so  as  to  offer  the  greatest 
poaaible  floating  surface.  In  attempting  to  save 
a  drowning  person,  the  swimmer  ahould  ap- 
proach him  from  behind,  and  keep  him  from 
sinking  by  raising  him  by  the  hair,  or  by  pla- 
cing the  hands  under  his  armpits,  taking  care 
that  the  straggler  does  not  seize  him,  or  both 
may  be  drowned.  An  eihanated  or  cramped 
swimmer  may  be  supported  by  placing  his  hand 
on  the  shoulder  of  another  swimmer.  As  salt 
water  is  more  buoyant  than  fresh,  it  is  easier 
to  swim  in  it.  The  best  time  for  the  eierciae 
is  in  the  forenoon  between  breakfast  and  lunch- 
eon, when  the  stomach  is  neither  full  nor 
empty.    For  swimming  matches  the  training 
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Is  like  that  for  anj  other  eiercise,  which,  ao- 
oording  to  Capt  Webb,  the  channel  champion, 
"  iimpV  meaaa  a  healthj  life." — Id  ancient 
times  Leaader,  according  to  Greek  traditiOD, 
awam  the  Helleapont  from  Ab;doa  to  SostoB ; 
and  on  Maroh  8,  1610,  Lord  B;roii  and  Lient 
Eokenhaad  swam  over  the  same  course  in  70 
minates,  which  tUl  recaotlj  has  been  regarded 
as  the  greatest  feat  of  the  kind  in  modern 
times.  la  1849  John  Leahj,  then  a  British 
soldier  in  quarters  at  Aden,  and  since  1868 
teacher  of  swimming  at  Eton  college,  swam 
in  the  Red  sea  3}  m.  in  three  qnarters  of  an 
bonr.  In  Angiut,  1863,  Ilarrj  Parker  swam 
in  the  Serpentine  600  yards  in  7  m.  46  sec. 
On  Ang.  6,  1872,  in  the  lake  at  Hendon,  near 
Ixindon,  J.  B,  Johnson  swam  a  mile  in  26 
minutes,  doing  the  first  half  mile  in  12  min- 
Dtes.  In  1874  Uatthew  Webb,  then  26  years 
old,  swam  out  as  far  as  Yame  buoj,  10  m.  ofi 
Folkestone,  and  was  in  the  water  4)  hours. 
The  year  1876  is  memorable  for  extraordinary 
swimming  feats.  On  April  10  Panl  Boyton  of 
New  Jersey  attempted  to  cross  the  English 
channel  from  Dorer  in  a  swimniiiig  costnme 
iOTented  by  Oapt.  0.  8.  Merriman  of  New  York, 
He  was  in  the  water  nearly  three  hours,  pro- 
)>e]ling  himself  with  a  paddle  having  a  blade  at 
«Bch  end,  aceomplishing  as  the  tide  and  waves 
carried  him  about  27  m. ;  and  after  tossing  aboat 
three  boors  more  in  the  eorf,  he  was  taken  on 
bosrd  a  steamer.  On  Hay  39  he  saooessfally 
crossed  from  Oape  Gris  Nes  to  South  Foreland, 
8  m.  from  Dover,  by  his  course  about  8fl  m,,  in 
23  hours.  These  were  hardly  swimming  feats, 
but  the  usefulness  of  the  costnme  and  means 
of  propulsion  in  saving  life  and  property  on 
the  water  was  fully  demonstrated.  On  July  8 
Webb  swam  from  BUokwall  pier  to  Gravesend. 
20  m.,  in  4  h.  42  m.  44  seo.  On  July  2S,  at 
Ohester,  Pa.,  In  a  match  with  Ooyle,  J.  B. 
Johnson  swam  10^  m.  in  8  h.  10  m.    On  Ang. 

13  Webb  made  his  first  attempt  to  cross  the 
channel.  He  swam  out  from  Dover  181  m.  in 
0  h.  46  m.,  when  on  aoconnt  of  the  roughness 
of  the  aea  be  was  taken  on  board  a  lugger. 
On  Ang.  34r-2S  he  suoeessfally  crossed  from 
Dover  to  Calus,  the  tide  making  his  conrse  a 
tigzag  of  about  60  m.,  in  a  little  less  than  22  h. 
He  had  no  other  covering  than  a  coating  of 

Jorpoise  oil,  and  received  no  refreshment  but 
ot  coSee,  beef  tea,  cod-liver  oil,  and  an  oc- 
casional sip  of  brandy,  which  he  took  while 
treading  water.    On  Bept  1  Agnes  Beckwith, 

14  years  old,  daughter  o(  a  teacher  of  awim- 
ming,  swam  from  London  bridge  to  Green- 
wioh  pier,  about  6  m.,  in  1  h.  7  m.  46  sec  On 
8ept  4  Emily  Parker,  14  years  and  6  months 
old,  sister  and  papil  of  Harry  Parker,  the 
champion  swimmer  of  London,  swam  the  same 
distance  in  1  h.  S  m. — Illustrated  treatises  on 
swimming  with  instmotions  may  be  found  in 
Walker's  "British  Manly  Exercises"  (I^ondon, 
1S44;  latest  ed.,  1874),  and  in  "Animal  Loco- 
motion, or  Walking,  Swimming,  and  Flying," 
by  J.  Bell  Pettlgrew  (London  and  New  York, 
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1870).  Sergeant  Leahy  has  pnblished  "The 
Art  of  Swimming  in  the  Eton  Style,"  with  s 
preface  by  Mrs.  Uliphant  (Norwich,  1BT6),  and 
Capt.  Webb  "The  Art  of  Swimming,"  edited 
by  A.  G.  Payne  (London,  1876). 

SWDIBIIENE;  AJgmsa  Ckarin,  so  English  poet, 
born  in  London,  April  6,  18S7.  He  ia  a 
son  of  Admiral  Charles  Henry  Swinburne. 
After  studying  in  France,  be  entered  Balliol 
college,  Oxford,  in  1867,  bnt  left  the  university 
without  graduating.  He  has  published  "The 
Qaeea  Mother"  and  "Rosamond,"  two  plays 
(1880) ;  "  Atalantft  in  Oalydon,"  a  tragedy  in 
the  Greek  form  (18S4) ;  "  Chastelard,  a  Trag*- 
dy"(1866);  "Poems  and  Ballads"  (1B66;  re- 
iniblished  in  New  York  under  the  title  "Lans 
Veneris  "),  which  was  soon  snppressed  by  the 
publisher;  "Notes  on  Poems  and  Reviewa" 

SI 86 6),  a  reply  to  his  critics;  "A  Song  of 
taly"  (1867);  "William  Blake,  a  Oritical  £a- 
say"(lB68);  "Notes  on  the  Royal  Academy 
Exhiblticm"  (1868),  with  W.  If.  Rossetti ; 
"  Siena,  a  Poem  "  (1868) ;  "  Ode  on  the  Proc- 
lamation of  the  French  Republic"  (1370); 
"Bothwell,  a  Tragedy"  (1870);  "Songs  be- 
fore Sunrise"  (1871);  "Essays  and  Studiee" 
(1876) ;  "  George  Chapman,  a  Critical  Essay  " 
(1876) ;  and  "  Erechtbeus,"  a  play  on  the  Greek 
mode](ie76).  He  has  edited  Coleridge's  poems 
(1860),  and  Chapman's  works  (1876). 

SWDTf:.    SeeHoo. 

8WINC,  DavM.    See  snpptement 

BWI8SBEUI)  JsM  Gkj*    See  sapplement. 

SWnZOLUD  (Lst  ffekttia;  Ger.  SeAweu; 
Ft,  La  SaiMt),  a  federal  republic  of  central  Eu- 
rope, between  lat.  46°  60'  and  47°  60'  N.,  and 
Ion.  6°  66'  and  10°  80'  £.  It  is  bounded  N.  by 
Garmany,  K.  by  Aostria  and  Liechtenstein,  8. 
by  Italy  and  France,  and  W.  by  France;  and 
nearly  the  entire  boundary  line  is  formed  by 
rivers  (the  Rhine  and  Donbs),  lakes  (of  Oon- 
stsnce  and  Geneva),  and  monntains  (tbe  Alps 
and  Jura).  In  ita  greatest  length  it  measures 
210  m.;  in  iU  greatest  breadth,  140  m.  Swits- 
erland  is  the  most  mountainous  region  of  En- 
rope,  and,  with  Tyrol  and  Savoy,  which  border 


the  north  presents  mountains  rising  upward 
ot  2,000  ft.  It  is  covered  thronghont  almost 
its  whole  extent  by  the  Alps,  of  which  the 
following  groups,  with  tbeir  varions  branches, 
belong  properly  to  Switzerland:  1,  tbe  Pen- 
nine Alps,  separating  the  canton  of  Valais 
from  npper  Savoy  on  one  side  snd  Piedmont 
on  the  other;  2,  the  Lepontine  or  Helvetian 


separating  Switzerland  from  Lombardy;  8,  the 
Rheetian  Alps,  be^rinning  at  Monte  Bernardino 
and  extending  along  the  frontiers  of  Switser- 
land,  Italy,  and  Tyrol.  (See  Alps.)  The  prin- 
cipal Alpine  summits  in  Switzerland,  sudi  aa 
the  Honte  Rosa,  Matterhom  or  Mont  Oervin, 
Finnteraarhom,  and  Jnagfrsu,  ranging  betweoi 
16,200  and  13,700  ft.,  are  treated  separately 
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inder  tlieir  reapective  nameB.  To  tb«  vwt 
of  the  Alps,  between  France  and  Svitzerland, 
extends  the  Jara  range  of  tuoimtaius.  (See 
JcB^.)  There  are  many  points  ot  view  whence 
the  aemioirculiLr  srraj  of  peaks,  presented  at 
once  to  the  eye,  extends  for  more  than  ISO 
m.,  and  oompriaes  between  200  and  80O  dia- 
tinct  snmmita,  o^ped  with  snow  or  briitling 
with  bare  rocks.  Of  the  heights  commanding 
anch  panoramas,  the  Rigi  is  probably  the  fineet 
and  is  one  of  the  most  acceseible.  (See  Rioi.) 
The  Faolhorn,  in  the  Bemeee  Oberland,  af- 
fords a  fine  view  of  the  High  Alps  riaing  close 
at  hand.  For  a  near  view  of  Alpine  scenery, 
among  the  spots  which  afford  a  concentration 
of  the  grandest  objects  are  the  valleys  of  the 
Bernese  Oberland^  and  those  which  descend 
from  Monte  Bosa  m  Yalais.  In  these  diatriota 
the  glaciera  are  seen  to  great  advantage.  A 
deeoription  of  the  Swiss  Alpine  passes,  t^e  car- 
riage roada,  inclnding  those  recently  opened, 
and  the  railway  over  the  St.  Oothard  pass  now 
(I8T6)  in  course  of  constmotion,  is  (pven  in 
Alps.  Of  the  Alpine  defiles,  the  ravine  of  the 
Via  Uala,  on  the  upper  Bbine  in  Grisons,  is 
one  of  the  most  aablime  scenes.  The  gorge 
of  the  SobOUenen  on  the  St  OoOhard,  that  of 
Gondo  on  the  Simplon,  and  the  glen  in  whose 
depths  the  baths  of  Pfilfers  are  sonk,  also  de- 
lerve  mention.  The  glaciers  of  Switzerland 
are  the  reservoirs  which  feed  some  of  the  lar- 
gest rivers  of  western  Earope,  inolnding  the 
npper  Rhine,  which  flows  witnin  and  along  Qie 
boundary  line  of  Switzerland,  and  then  enters 
Oermany,  and  the  Rh6ue,  which  rises  among 
the  glaciers  of  the  St  Gothard  range  near  the 
Fares,  receives  the  Tisp,  Borgne,  and  Dranae, 
and  on  quitting  the  canton  of  Geneva  becomes 
a  French  river.  The  next  largest  river  in 
Switzerland  is  the  Aar,  which  rises  in  the  Ber- 
nese monntains,  receives  the  Saane,  Renss, 
and  other  afflnents,  and  oarriea  the  waters  of 
14  cautona  to  the  Rhine.  The  Tioino  flows 
throQgh  the  canton  of  that  name,  and  passes 
throngh  Lago  Uarciore  into  Italy ;  and  the  Inn 
waters  a  part  of  the  canton  of  Orisons.  There 
are  nameroiis  waterfalls,  among  which  are  the 
fall  of  the  Aar,  at  Hondeck,  in  the  canton  of 
Bent ;  the  Staabbach  or  Dost  fall,  in  the  Ber- 
nese Oberland;  the  Qiesbach,  on  the  lake  of 
Briani;  the  fall  of  the  Sallenahe,  known  as  the 
Pissevache,nearMartigny,Valais;  Reichenbaoh 
f alia,  near  Heiringen,  Bern ;  the  fall  of  Hanaa- 
10,  on  the  Splfigen,  Grisons ;  the  Toortemagna 
fall,  near  the  Bimplon  road,  in  Valais ;  and  the 
falls  of  the  Rhine,  near  SchaShanaen.  There 
are  several  lakes,  and  the  more  important,  Bi- 
enne,  Oonatanoe,  Geneva,  Lago  Maggiore,  Lo- 
oeme,  and  Lugano,  are  described  in  separate 
articles, — The  more  marked  geological  features 
of  Switzerland  are  noticed  in  the  articles 
Alps  and  Jca^ ;  and  the  glacial  phenomena 
which  have  been  most  carKtnlly  stodied,  and 
which  throw  so  mnch  light  upon  the  dynam- 
ios  of  geology,  ere  specially  treated  in  Uie  ar- 
ticle Glaoibb.    No  country  poaaessea  greater 


Intereat  for  geologists  than  Switzerland,  whoie 
formations  are  exhibited  npon  the  grandest 
scale,  and  reveal  in  the  most  atrikiug  manner 
the  inetamorphiBm  to  which  rocks  are  enb- 
ject,  converting  strata  of  comparatively  recent 
formation  into  schistose  and  crystalline  rocks; 
but  its  mineral  resoorces,  inclnding  iron,  lead, 
and  copper,  are  of  no  great  importauoe.  An- 
thracite of  inferior  quality  is  found  in  several 
places.  The  salt  mines  near  Basel  and  those 
at  Bex  (Vand)  are  the  most  important  Gyp- 
sum is  fonnd  with  the  salt,  and  slate  is  ex- 
tensively quarried.  There  is  a  large  nnmber 
of  mineral  apringa,  many  of  which  are  fa- 
mous as  watering  places.  The  most  celebrated 
are  Leak  (Valais),  8t  Moritz  in  the  valley  of 
Engadino  (Grisons),  Pffifera  (St  Gall),  and  Ba- 
den and  Bchinznach  (Aargan). — The  climate  b 
more  severe  than  might  be  expected  from  the 
geographical  position  of  Switzerland.  On  the 
highest  snmmitsanow  and  ice  are  perpetual.  On 
the  lower  mountcuns  and  the  table  land  snow 
falls  in  greater  abundance  than  in  other  coun- 
tries of  the  samelatitade  in  Enrope.  In  Valais 
the  fig  and  grape  ripen  at  the  foot  of  ice-olad 
monntains,  while  near  their  snmmits  tbe  rhodo- 
dendron and  the  lichen  grow  at  the  limit  of  the 
BDOw  line.  Ticino  has  the  climate  of  Italy,  yet 
the  weather  is  more  changeable.  Switzerland 
on  tbe  whole  is  very  healthful,  with  the  excep- 
tion of  a  few  places  in  swsmpy  or  very  nar- 
row and  deep  valleys.  In  tbe  middle  ages  the 
conntry  of  the  Jura  Buffered  moch  from  earth- 
quakes, which  have  entirely  ceased  for  several 
centuries;  but  floods,  avalanches,  and  snow 
storms  still  threaten  the  inhabitants  with  fre- 
quent dangers.  About  two  thirds  of  the  sur- 
face consists  of  lakes  and  other  waters,  giaoiers, 
naked  rocks,  and  other  uninhabitable  heights. 
Some  districts  ere  very  fruitfal,  yet  the  ^ain 
raised  is  not  sufficient  for  the  supply  of  the 
population.  The  vine  is  cultivated  on  the  slopea 
of  the  Jora  and  in  the  valleys  of  the  Rhine, 
RhAne,  Renaa,  Limmat,  and  Tbxa,  and  in  some 
places  ripens  at  2,000  ft  above  the  sea.  The 
anuual  production  is  valued  at  about  $0,000,000. 
Flax  and  hemp  are  extensively  grown.  Irriga- 
tion is  judiciously  managed,  and  in  general 
agricultue  is  making  progress.  The, forests 
cover  about  17  per  cent,  of  the  soil,  and  al- 
thongh  their  cultivation  is  imperfect  the  pro- 
daction  of  timber  exceeds  tbe  home  consump- 
tioD.  FiabiDg  still  yields  oonsiderBble  prodnee, 
but  hunting  is  not  practised  to  tbe  same  extent 
as  formerly,  and  in  some  of  the  cantona  it  Is 
forbidden  by  law.  Chamois  are  stiU  fonnd  in 
the  Alps;  other  animals  are  bears,  wolves,  wild 
boars,  and  roebucks ;  foxes  and  hares  are  nn- 
merons,  and  otters  are  found  In  some  of  the 
lakes.  Switzerland  is  oelebrated  for  its  rich 
and  excellent  pastures;  the  finest  breeds  of 
cattle  are  those  of  the  Simmenthal  and  Baanen 
(Bern),  Gruyfere  (Fribonrg),  Zng,  and  Schwytz. 
In  ie6B  there  were  993,000  homed  cattle  (about 
one  fourth  milch  cows),  100,000  horses,  447,- 
000  sheep,  876,000  got^  and  804,000  swine. 
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The  sheep  and  swine  do  not  sopplj  the  home 
demand.  The  beat  ch««se  b  made  in  Grujdre 
and  in  Urseren  (Uri),  and  in  the  vallejB  of  the 
Emnien,  Saane,  and  SImmen, — While  Switzer- 
land is  maiolj  agrioultural,  certain  alaaaei  of 
roaDnfoetares  are  proaperous  and  important. 
The  chief  aesta  of  the  cotton  manafaotnre  ore 
Anrgau,  Appenzoll,  St.  Gall,  Zng,  and  Zlkrioh. 
The  namfaer  of  mills  in  18T0  was  IS8,  and  of 
spindles  S,0C9,SSD,  emplojing  20,000  opera- 
tives, besides  88,000  hand-loom  weavers.  This 
estimate  inclades  6,000  workers  in  Appenzell 
and  St.  Oalt  employed  in  the  mannfactve  of 
emhrolderf  alone,  to  the  annoal  value  of  (3,000,. 
000.  Basel  emplojB  6,000  persons  in  the  man- 
Dfaotnre  of  silk  ribbons,  to  the  annnsl  value 
of  |r,000,000,  and  12,000  operatives  in  Zurich 
make  silk  stu&s  of  the  annual  value  of  fS.OOO,- 
000.  In  Bern,  Gleneva,  Nenfobfitel,  Solothurn, 
and  Vaud  SS,O00  persoas  produce  annually 
1,600,000  watches,  valeed  at  |17,SOO,000.  The 
movemeate  of  many  of  these  are  exported  to 
be  cased  in  other  ooonbies.  Wood  carving  is 
carried  on  in  most  of  the  cantons.  Yaad  pro- 
dnoes  anDnallj  80,000  musical  boies.  The  ex- 
ports of  Switzerland  to  the  United  States  for 
the  year  ending  Sept,  SO,  1874,  amounted  to 
(12,270,868,  including  watches  to  the  value  of 
12,423,998.  The  value  of  the  foreign  trade  in 
1868  eras  set  down  at  (98,600,000  of  exports 
and  (84,000,000  of  imports.  The  principal 
articles  of  import  are  grain,  flour,  wine  and 
cider,  iron,  raw  cotton,  coal,  and  petrolenm. 
The  aggregate  length  of  railway  lines,  Jan.  1, 
1874,  was  916  m.  They  are  all  private  roads, 
with  the  oioeption  of  the  Bern  railway,  which 
belongs  to  the  state.  The  aggregate  length  of 
telegraph  in  1873  was  6,822  m.,  with  716  sta- 
tions.—Switzerland  consists  of  S2  cantons,  or, 
as  three  oantons,  Unterwalden,  Appenzell,  and 
Basel,  are  divided  into  two  independent  half 
oantona  each,  of  25  states,  the  area  and  popn- 
lation  of  which  are  as  follows: 
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Fourteen  of  these  divisions  have  capitals  of  ths 
same  names;  those  of  the  remaining  eleven 
are  as  follows:  Aargan,  Aaran;  Appeiuell 
Outer  Rhodes,  Trogen  and  Herisau,  alterna- 
ting; Basel  Oonntry,  Liestal ;  Grisons,  Ooire ; 
Thurgau,  Franenf  eld ;  Ticino,  Lugano,  Locarno, 
and  Bellinzona,  alternating;  Upper  Unter- 
walden,  Sarnen ;  Lower  Unterwalden,  Stanz ; 
Uri,  Altorf;  Valus,  Sion;  Vaud,  Lausanne. 
Of  the  entire  population  94-3  per  cent,  were 
natives,  and  C'7  foreigners,  including  68,000 
Germans,  63,000  French,  and  18,000  Italians. 
The  number  of  communes  in  1870  was  8,053,  of 
which  S  had  a  population  of  more  than  80,000, 
7  from  10,000  to  20,000,  81  from  5,000  to 
10,000,  and  251  more  than  2,000.  The  namher 
of  houses  was  887,148,  and  of  families  657,018. 
The  excess  of  females  over  males  was  about 
69,500.  The  number  of  births  in  1871  was 
31,629,  and  of  deaths  77,998.  The  popula- 
tion has  increased  since  1616  about  50  per  cent., 
more  slowly  then  that  of  the  United  States  and 
Great  Britain,  but  in  a  much  larger  ratio  than 
that  of  France.  Geneva,  Basel,  and  Keufohitel 
have  increased  nearly  100  per  cent.;  Locerne 
and  Bern  more  than  GO ;  Zflrioh  nearly  60. 
Since  1860  every  canton  except  Appenzell  In- 
ner  Rhodes  shows  an  increase  of  population. 
Of  the  entire  popolation  in  1870,  1,005,447 
were  wholly  or  partly  supported  by  agricul- 
ture; the  manufactories  employed  216,468, 
and  the  handicrafts  341,426.  The  difference 
of  language  points  to  the  difference  of  origin 
of  the  inhabitants  of  the  several  cantons.  The 
N.,  N.  E.,  and  central  cantons  speak  a  Germui 
dialect;  French  prevails  in  Yauil,  Geneva, and 
NenfchAtel,  and  in  parts  of  Valsis,  Fribonrg, 
and  Bern;  Italian  in  Tieino  and  in  a  part  of 
Grisons;  and  Romonsh,  a  corrupted  dialect 
of  the  Latin,  in  a  part  of  Orisons.  The  popn- 
lation  speaking  these  four  langnages  is  classi- 
fied by  the  census  of  1870  as  follows :  German 
is  spoken  in  884,588  families,  French  in  183,- 
676,  Italian  in  S0,079,  Romansh  in  8,778,  and 
other  languages  in  48.  A  majority  of  the  in- 
habitants are  Protestanta,  but  the  Roman 
OatholicB  are  most  numerous  in  11  cantons 
and  one  half  canton,  viz.  :  Appenzell  Inner 
Rhodes,  Fribourg,  Geneva,  Lnoeme,  St.  Gall, 
Sohwytz,  Solothum,  Ticino,  Unterwalden,  Uri, 
Valais,  and  Zng.  ITiey  have  five  bishops,  viz. : 
of  Basel,  Ooire,  Fribourg,  St.  Gall,  and  Sion. 
There  are  also  priests  with  the  functions  of 
prefecta  apostolio  to  minister  to  scattered 
Oatholios.  In  1873  the  pope  erected  Geneva 
into  a  new  diocese,  hut  the  oantonal  govern- 
ment denounced  the  measure  as  contrary  to 
law.  In  1878  the  pope  made  it  an  independent 
vicariate  apostolic,  and  the  bishop  of  Fribonrg 
resumed  tne  former  additional  title  of  Lau- 
e,  but  the  federal  oonnci]  refused  to  recog- 
it.  In  1878-'4  several  parish  churches, 
especially  En  the  cantons  of  Aargau,  Bern,  Ge- 
neva, and  Solothnrn,  passed  into  the  possession 
of  the  Old  Catholics.  The  Jesnits  and  Re- 
demptorists  are  eiolnded  by  tbe  fed«^  con- 
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■titation  from  Swhierlaud,  and  the  nnmbw  of 
tbe  convents  of  other  religious  orders  hu  been 
somewhat  redooed  during  the  preseot  centary ; 
in  1874  it  amoDnted  to  88.  The  oonstitntion 
of  1S74  forbids  the  foanding  of  new  oooTents. 
The  Protestants  belong  mostly  to  the  Reformed 
church.  Since  18fi7  depntiee  of  the  Reformed 
cantoDsl  churches  meet  annaally  in  ■  Helvetic 
oonfereuoB.  Facnltiea  of  Protestant  theology 
are  oonnected  with  the  amveraities  of  Bern, 
Zflrich,  and  Basel,  and  there  are  also  several 
theological  schools  in  French  Switzerland;  in 
Bern  a  faculty  of  Old  Gstholio  theology  was 
established  in  1874.  Basel  is  the  seat  of  the 
greatest  missionary  and  Bible  society  of  con- 
tinental Eorope,  while  the  religious  societies 
of  French  Switzerland  have  their  centre  in 
Geneva.  Free  oharehes  (Presbyterian  or  In- 
dependent) have  been  formed  dnrtng  the  pres- 
ent centnry  by  secession  from  the  state  cLnrch- 
es,  and  are  espeoially  nnmeroas  in  the  can- 
tons of  Oeneva,  NeafchAtel,  and  Vnad,  in  each 
of  which  they  have  a  theological  school.  The 
Uethodista  and  Baptists  have  congregations  in 
Mveral  cantons,  and  the  former  also  a  book 
concern  at  Ztkrioh.  In  18T0  the  nnmber  of 
Jews  amonnted  to  6,996.  —  Switzerland  has 
three  full  nniveruties,  at  Basel,  Bern,  and  Zfi- 
rioh.  The  former  was  founded  in  1460,  the 
two  latter  since  1883.  All  are  organized  after 
the  model  of  the  German  oniveraiticH,  gov- 
wned  by  a  rector  and  a  senate,  and  divided 
into  faculties,  of  which  Basel  has  four,  Zorich 
five,  and  Bern  six.  There  are  also  four  acade- 
mies, at  Geneva,  Lausanne,  and  KeufchAtel, 
««eh  with  three  faculties,  and  Fribonrg  with 
two  faculties;  three  lyoenms,  at  Lngano,  £in- 
rfeddn  (SchwyU),  and  8ion;  and  nine  theo- 
logical schools.  The  academy  at  Geneva  (called 
also  nniversity),  fonnded  in  1368,  the  scene 
of  Oalvin's  and  Beza's  teaching,  has  hitherto 
lacked  a  medical  faculty.  Tbia  will  icon  be 
added,  completing  the  university.  All  the 
academies  except  that  of  Fribon^  are  Prot- 
estant, all  the  lyceums  OathoUo.  The  nnmber 
of  gymnasia  and  cantonal  schools  is  47.  The 
federal  oonstitution  of  1848  provided  for  the 
establishment  of  a  federal  university  (the  three 
above  mentioned  being  cantonal  institntionB) ; 
bnt  the  conf  icting  claims  of  several  cantons  as 
to  its  location,  and  of  the  Reformed  and  Ro- 
man Catholic  churches  as  to  its  organisation, 
have  prevented  the  execntioa  of  the  plan.  A 
federal  polytechnic  school  was  founded  in  1854 
St  Zurich,  and  has  attdned  a  high  degree  of 
prosperity  and  celebrity.  In  3874  it  had  78 
profeuoTS  and  676  students,  and  276  pupils 
who  study  one  or  more  branches  at  the:r  op- 
tion. The  nnmber  of  public  schools  amounts 
to  about  7,000,  educating  upward  of  400,000 
pupils.  There  is  a  federal  military  academy 
at  Thun  (Bern).  The  expenses  of  public  in- 
struction are  partly  paid  oy  the  communities, 
partly  by  special  school  funds,  and  partly  by 
appropriations  of  the  cantonal  governments; 
and  t£e  oonetatntion  requires  that  all  children 
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must  attend  school  from  their  7th  to  their 
14th  year.  Many  private  educational  institu- 
tions have  gained  a  world-wide  celebrity  since 
the  days  of  Pestalozzi  and  Fellenberg,  who 
conducted  establishments  of  this  kind  at  Tver- 
dun  (Vaud)  and  Hofwyl  (Bern).  Considerable 
attention  is  given  to  innaicat  instruction,  and 
in  1874  the  federal  singing  societies  numbered 
8,6fi&  members.  The  Alpine  vslleys  are  re- 
insrkable  for  their  peculiar  local  melodies. 
(See  Rami  Die  Vachhs.)  The  nnmber  of  pe- 
riodicals published  in  Switzerland  in  1872  was 
412,  of  which  266  were  in  German,  118  in 
French,  16  in  Italian,  6  in  Bomansb,  1  in 
English,  and  6  in  German  and  French.  The 
aggregate  number  of  copies  issued  was  90,800,- 
oiw. — The  first  federal  constitution  of  Switz- 
erland, which  superseded  the  federal  contract 
of  Aug.  7,  IBIG,  and  changed  the  federal  union 
of  states  into  a  federal  republic,  was  promul- 
gated Sept.  12,  1848.  A  revised  constitution 
was  submitted  to  the  people  on  April  19, 1874, 
and,  having  received  the  constitntional  ma- 
jority, came  into  force  on  May  S9.  It  pro- 
vides that  all  the  rights  of  sovereignty  which 
are  not  expretely  transferred  to  the  confed- 
eracy are  exercised  by  the  25  cantons  and 
half  cantons.  Among  the  prerogatives  of  tbe 
federal  government  tio  the  rights  of  declar- 
ing war,  of  concluding  peace  or  treaties,  and 
of  sending  diplomatic  representatives.  Tbe 
formation  of  separate  alliances  between  the 
cantons,  without  special  permission,  is  pro- 
hibited. The  constitution  of  every  canton  is 
guaranteed,  if  it  is  republican  in  form,  if  it 
has  been  adopted  by  the  people,  and  if  it  can 
be  revised  on  tbe  demand  of  a  majority  of  the 
citizens.  All  Swiss  are  equal  before  the  law, 
and  the  former  relation  of  subject*  as  well  as 
all  privileges  of  place  or  birJi  are  abolished. 
There  shall  be  complete  and  absolute  liberty 
of  conscience  and  of  creed.  No  one  can  incur 
any  penalties  whatsoever  on  account  of  his  re- 
ligions opinions.  The  father  or  guardian  has 
the  right  to  dispose  of  the  religions  education 
of  the  children  up  to  the  age  of  18  years.  No 
one  is  bound  to  contribute  to  the  expenses  of 
a  church  to  which  he  does  not  belong.  The 
free  exercise  of  worship  is  guaranteed.  Civil 
marriage  is  compulsory,  ana  a  subseqnent  re- 
ligious ceremony  is  optional.  The  cantons 
have  the  right  to  maintiun  peace  and  order 
between  different  religious  communities,  and 
to  prevent  encroachments  of  ecclesiastical  au- 
thorities upon  the  rights  of  citizens.  No  new 
bishoprics  can  be  created  without  the  ^pro- 
bation of  the  federal  government.  Liberty  of 
the  press,  of  petition,  and  of  aasociatian  is 
guaranteed;  but  the  Jesuits  and  all  religious 
orders  and  associations  which  are  affiliated  to 
them  are  prohibited ;  all  functions,  clerical 
and  scholastic,  are  forbidden  to  Jesuits,  and 
this  interdiction  can  be  extended  to  any  other 
religious  order  whose  action  may  be  deemed 
dangerous  to  the  state.  The  confederacy  has 
the  right  of  sending  away  d 
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em  The  le^slative  power  is  rested  in  the 
federal  ftSKmbly,  whioh  oonaigts  of  a  national 
oonnoil  and  a  connoU  of  state*  (Ger.  SUtiuU- 
rath;  ^T.aon$«ildtiitat*},  The  national  conn- 
oU  oonsieta  of  depntiea  of  the  people,  in  the 
ratio  of  aboat  one  for  every  20,000  persooa, 
BO  that  every  oontoa  and  every  independent 
tutU  oanton  has  the  right  of  eleoting  at  leaat 
one  ooonoillor.  On  t£e  basis  of  the  oensns 
of  1870  the  oonndl  oonaista  of  ISS  memberB. 
The  national  ootincil  ii  elected  for  the  term 
of  three  yeara,  utd  every  citizen  who  is  SO 
yean  of  age  has  the  right  of  voting,  and  any 
voter,  not  a  olergymon,  i»  eligible.  Natural- 
ized citizeoa  may  be  elected  aiter  being  oiti- 
uoa  for  five  years.  The  oonnoil  of  states 
has  44  membera,  two  for  every  canton  and 
one  for  every  half  oonton.  The  members  of 
the  national  council  are  pud  ont  of  the  fed- 
eral treasury,  those  of  the  oomioil  of  states  by 
the  oantona.  The  exocDtive  power  Is  exer- 
cised by  a  federal  oonnoil,  oonsisting  of  seven 
mamb^ra,  who  are  chosen  for  a  t«rm  of  three 
years  by  the  federal  assembly  (the  national 
oonnoil  and  the  oonnoil  of  states  in  joint  ses- 
sion). Tbeydivideamongthemselvos  theseven 
deportmenta  of  foreign  affaira,  of  the  post  and 
telegrapha,  of  jostice  and  police,  of  finance, 
of  war,  of  the  interior,  and  of  oommerce  and 
dntiea,  aaoh  member  taking  one  department 
and  being  at  the  same  time  the  sobstitate  in  a 
saoond  department.  The  president  and  vice 
prerident  of  the  federal  oonncil,  who  are  also 
pre^dent  and  vioe  preeident  of  the  confedera- 
tion, ore  chosen  for  one  year  only,  and  by  the 
oonocil  itself  from  among  its  own  members, 
and  are  not  reAligible  till  after  the  expiration 
of  another  year.  The  federal  eonrt,  which  la 
also  ohoaen  by  the  federal  aaaembly  for  a  term 
of  six  yean,  consists  of  nine  members  and  nine 
snbathatM,  and  has  ita  seat  «t  Lausanne.  The 
oonstitntion  may  at  any  time  nndergo  a  revision 
in  the  r^nlar  way  of  legislation;  if  the  two 
oooooils  disagree,  or  if  60,000  citizens  demand 
it,  the  question  of  a  revision  has  to  be  submit- 
ted to  a  direct  vote  of  the  people.  The  re- 
vised constitution,  in  order  to  become  effec- 
tive, must  be  adopted  by  a  majority  of  all  citi- 
zens of  Switzerland  as  well  as  by  a  majority 
of  the  osntoQS.  The  cantonal  oonatitntions 
may  be  divided  into  two  olssses:  1.  Pare 
democracies,  in  whioh  the  rights  of  sovereign- 
ty are  exercised  by  a  general  assembly  of  all 
citizens,  which  meets  once  a  year,  moatiy  in 
April  or  Hay,  votes  upon  laws,  fixes  the  taxes, 
and  electa  the  oantonal  officers.  The  eaeon- 
tive  is  called  Landrath,  and  oonaiats  of  the 
cantonal  officers  and  the  conndllora  elected 
by  the  several  political  oommnnities.  This 
is  the  oonstitntion  of  Uri,  Appenzell,  Unter- 
valden,  and  Olaras.  2,  Kepresent^ve  de- 
mooraoiea,  in  which  the  people  elect  a  legida- 
tive  assembly,  called  the  grand  oonncil,  which 
ohoosec  from  its  ovn  nnmber  the  exeontive, 
called  littie  oonnoiL  Id  many  cantons  the 
people  have  the  right  of  vetoing  every  bill 


passed  by  &t  grand  ooondL  In  moat  of  Cba 
cuttoos  the  members  of  the  ^rand  oonnoil  re- 
ceive no  pay.  Instead  of  prmted  law  books, 
some  of  the  smaller  cantona  used  nntil  recent- 
ly written  traditions ;  but  now  nearly  every 
cuiton  hoa  its  printed  code  of  laws.  Many 
old  Germanic  elements  are  to  be  found  in 
Swias  law ;  the  Roman  lav  has  had  a  predom- 
inating influence  only  in  a  few  border  can- 
tons. The  institntion  of  the  jury,  whioh  was 
first  tried  in  Geneva,  has  rinoe  been  intro- 
duced into  several  other  oantons.  The  federal 
capital  is  Bern. — The  finances  of  Switzerland 
are  in  a  very  favorable  condition.  In  1B73 
the  entire  revenue,  the  greater  part  of  it  de- 
rived from  duties  and  the  poetal  system,  was 
17,168,704,  and  the  expenditures  were  (7,154,- 
713.  Since  1B48  duties  are  levied  only  on 
the  frontiers  of  the  republic,  and  not,  a*  be- 
fore, on  the  limita  of  each  canton.  A  por- 
tion of  the  oustoms  dues,  as  well  as  a  great 
portion  of  the  postal  revenue,  are  paid  over  to 
the  cantonal  governments,  in  oompensatiou  for 
the  loss  of  such  former  sources  of  income.  In 
extraordinary  cases,  the  federal  government 
may  levy  a  rate  upon  the  varions  cantons  after 
a  scale  settled  for  20  years.  The  public  debt 
at  the  close  of  18T8  amoonted  to  $0,6(0,000, 
and  the  federal  property  to  |e,691,000.  The 
aggregate  income  of  all  the  cantons  in  1868 
amounted  to  $8,920,000,  the  agregate  ex- 
penditures to  $8,880,000.  SohaStiBaaeD  and 
AppenzeU  Inner  Bhodes  had  no  public  debt; 
many  other  cantons  formerly  without  debt 
have  of  late  contracted  one  for  the  purpose 
of  building  railways.  In  the  majority  of  can- 
tons the  public  property  exceeds  tJie  debt. 
In  1868  the  aggr^^ate  property  belonging  to 
the  cantonal  govenmients  amounted  to  $64,- 
770,000,  and  the  aggr^^ate  debts  to  only  $33,- 
6eo,000.— The  military  esUblishment  of  S  witz- 
erland  is  based  upon  pnrely  democratic  prin- 
ciplea.  The  fundamental  laws  of  the  repnblio 
forbid  the  maintenance  of  a  standing  army 
within  the  limits  of  the  confederation.  Every 
able-bodied  citizen  is  actnally  a  defender  of 
the  republic.  The  federal  army  oonsista  of 
citizens  from  20  to  44  years  of  age,  and  ia 
divided  into  three  classes  according'  to  age. 
The  first  class,  comprising  men  from  SO  to  84 
years  of  age,  constitotee  tiie  active  field  army ; 
the  second  class,  &4  to  40  yean,  the  reserve 
army ;  and  the  third  class,  40  to  44  years,  the 
sedentary  militis.  The  oonstitntion  of  1674 
considerably  extends  the  federal  control  in 
military  matters.  Both  the  army  and  the  war 
material  are  at  the  disposal  of  the  confed- 
eration, which  in  cases  of  emergency  has  the 
exclusive  right  to  dispose  of  the  men  who  do 
not  belong  to  the  federal  army.  All  the  laws 
relative  to  the  army  are  enacted  by  the  con- 
federation, which  also  provides  tor  the  ednc^ 
tion  of  the  troops.  The  Thun  military  acade- 
my fumishet  the  army  with  the  highest  daaa 
of  officers  and  with  instructors  for  the  lower 
gradea.   There  ore  speoial  aohods  for  difleroit 
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tUleiy  and  rifleiiMn. 
are  required  to  devote  a  eerttin  nttinber  of 
daja  in  each  jear  to  battalion  and  brigade 
drills  and  field  manaovreo.  The  8<dM  are 
aocorato  marksmen  with  the  rifle,  and  meet 
constantlj  to  practise  and  engage  in  triali  of 
akilL  There  are  cloha  and  societies  in  almost 
every  valley  and  parish,  and  frequent  match- 
ea ;  beddea  which  a  federal  rifle  mstoh  is  held 
every  year.  The  number  of  rif  einen  in  the 
army  hst  of  I8Ti  was  18,918.  Annual  coo- 
teats  in  wrestUog  also  are  hold  in  many  parts 
of  Switxeriand.  In  September,  1S74,  the  fletd 
army  nnmbered  S4,869  men,  the  reserve  army 
50,069,  and  the  militia  6S,981 ;  making,  with 
administrative  troops  and  the  sanitary  corps, 
a  total  of  801,257.— The  first  inhabitant*  of 
Bwitxerland  are  snp{K>eed  to  have  been  of  Gel- 
tie  origin,  and  to  have  immigrated  from  the 
northeast.  Their  collective  name  was  Hel- 
TetJans.  (Bee  EzLvam)  The  high  valleys 
near  the  som^ws  of  the  Rhine,  in  the  present 
canton  of  GriKinB,  were  occopied  by  a  tribe 
akin  to  the  Tyrrhenians  or  EtroBCans,  called 
the  Rhntiana.  In  IIS  B.  0.  two  tribes  of 
Helvetians,  the  Tignrini  and  Tngeni  (from 
which  ore  derived  the  names  of  ZOrioh  and 
Zng),  joined  the  Qmbri  and  Teatons  in  their 
inroads  into  Italy.  Id  this  war  the  Helvetian 
Divico,  in  107,  completely  rented  the  Romans 
under  thrir  oonsnl  X.  OsHHins  Longinus.  Af- 
ter the  defeat  of  the  Oimbri  in  101,  the  Hel- 
vetians retained  nnmolested  to  their  monn- 
taJDB,  followed,  it  is  believed,  by  the  scattered 
remnants  of  the  Cimbri,  to  whom  the  fonnda- 
tion  of  the  town  of  Schwytz  is  awiribed.  In 
the  time  of  Cfesar  an  entire  tribe  of  the  Hel- 
vetiane,  instigated  by  their  leader  Oi^torii, 
determined  ta  conqner  seats  in  Ganl,  destroyed 
their  towns  and  viltagea,  and  nnder  the  com- 
mand of  Divico  crossed  the  8a6ne ;  bnt  they 
were  oonqnered  by  Cnaar  at  Bibraote  (Autun), 
and  driven  back  to  their  country.  Soon  after- 
ward the  Helvetian  tribes  were  gradoally  sob- 
daed  by  the  RomauB,  and  even  the  Rhsstians, 
who  were  the  last  to  maintain  their  freedom, 
were  compelled  at  length  to  yield.  For  sev- 
eral oentariee  Switzerland  remaioed  a  province 
of  the  Romans,  who  introdaced  their  manners. 
laws,  and  civilization,  and  fonnded  several 
towns,  as  Angasta  Ranraoomm  (Angst,  near 
Baael),  Onria  Rhntomm  (Ooire),  Vindonissa 
(Windisch,  in  Aargan),  Aventiomn  (Avenches, 
in  Vand),  and  Ebnrodonam  (Yverann).  In 
the  2d,  8d,  and  4th  centnries  the  oonntry  was 
often  harassed  by  the  invasion  of  German 
tribes,  especially  the  Alemannl ;  the  Oeltio  and 
Koroau  elements  of  the  popnlation  mostly 
perished,  the  towns  were  sacked,  and  the 
conntiy  laid  waste.  In  tiie  6th  oentnry  the 
Bargnndians,  Alemanni,  and  Qoths  divided 
the  ooimtry  among  themselves;  bat  their  do- 
minion was  short,  and  in  the  6th  century 
tbey  were  all  bronght  into  subjection  by  the 
Fhuika.     Ohrietianity,  which  had  already  be- 


gun to  take  root  in  Boi^n^an  Switzerland, 
became  nnder  the  mle  of  the  Franks  the  re- 
ligion of  the  entire  country.  Uony  bishoprics 
and  oonvents  were  founded,  and  the  bisnops 
and  many  abbots  obtained  great  politioal  In- 
fluence. Thongh  wholly  Incorporated  with 
the  empire  of  the  Franks,  the  coantry  was 
in  point  of  administration  divided  into  two 
parts :  the  one,  extending  from  the  lake  of 
OoQstanoe  and  the  Rhine  to  the  Aar  and  St 
Gothard,  was  called  Rhntia  and  Thorigea ; 
and  the  other,  comprising  the  present  cantons 
of  Geneva,  Valais,  9  euf ch&tel,  Bern,  Fribonrg, 
Solothnrn,  Ac.,  was  called  Little  Bnrgondia. 
Under  the  weak  reign  of  Charles  the  Fat  (died 
688},  Switzerland,  like  many  other  parts  of 
the  empire,  was  lost  to  the  Franks,  The  N. 
part  came  into  the  possession  of  the  duke  of 
Alemannia  (Swahia),  and  thns  became  part  of 
the  German  empire,  while  the  B.  pui  be- 
longed to  Bnrgundy.  I>aring  the  invasion  of 
Germany  by  the  Hungarians  in  the  10th  cen- 
tury, many  towns,  as  St.  Gall,  Basel,  ZOrich, 
and  Lucerne,  were  fortified,  and  rose  in  im- 
portance. During  the  reign  of  the  emperors 
of  the  house  of  Saxony  the  country  was  mostly 
held  as  fiefs  by  the  vassals  of  the  empire,  in 
particular  by  the  hisbopi  and  abbots,  the  counts 
of  Syborg  (ZOrioh),  Hapsburg  and  Lenzburg 
(Agrgauj,  and  Rapperswyl  and  Toggenbnrg 
(Bt.  Gall) ;  later  also  by  the  count  of  Bavoj 
and  the  dnke  of  Z&hringen.  Many  of  these 
noble  families  became  extinct  during  the  crn- 
sadea ;  and  the  power  and  prosperity  of  the 
towns  rose  stJU  higher,  Bern  and  Fribonrg 
even  becoming  free  cities  of  the  German  em- 
pire. ZQrich,  Bern,  and  Basel  formed  an  al- 
liance, and  tried  to  make  themselves  inde- 
pendent. Yet  the  independence  of  Bwitzer> 
land  did  not  proceed  from  tbem,  bnt  from  tiie 
three  ancient  cantons  of  Schwyti,  Uri,  and 
Unterwalden,  the  inhabitants  of  which  are 
l>eUeved  to  have  descended  from  imnigraDtS 
from  Sweden,  and  which  had  never  been  con- 
qnered.  They  were  only  under  the  protection 
of  the  German  emperor,  near  whom  their 
rights  were  guarded  by  a  togt,  first  a  count 
of  I«nzbnrg,  and  afterward  a  oomit  of  Hapa- 
bnrg.  Tlie  elevation  of  Rudolph  of  Hapsburg 
to  the  imperial  throne  of  Germany  in  1278, 
and  his  conquest  of  Aostria  and  other  posses- 
sions of  Ottooar  of  Bohemia,  greatly  increased 
tbeinfiuenceof  thehouseofHapshnrgin  Switz- 
erland. Albert,  the  son  of  Rudolph,  sought 
to  incorporate  the  Swiss  with  Austria.  Bern 
and  Zurich  at  once  resisted  sncceeafnlly ;  but 
in  Scbwytz,  Uri,  and  Unterwalden  he  sncceed- 
ed  for  a  time.  The  convention  entered  into 
by  88  distingnished  men  of  the  three  cantons 
on  the  Omtii  or  Rfitli,  a  meadow  on  their 
common  frontier,  daring  the  night  of  Kov.  T- 
8,  1807,  led,  on  Jan.  1,  1S08,  to  the  expul- 
sion of  the  Anstrisn  oificers  and  the  destmo- 
tton  of  their  castles.  The  legend  of  Tell  be- 
longs to  this  period.  The  relation  of  the  three 
oantona  t«  tne  German  empire  remained  at 
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flret  nnohanged;  bnt  the  war  of  Austria  for 

refiatabliahioK  its  role  in  the  emancipated  oan- 
toQB,  which  lasted  with  manj  iutemiptions 
for  about  300  years,  ended  with  Beveriiig  also 
the  ties  which  bound  Switzerland  to  Genna- 
nj.    The  Hapabnrgs  also  lost  their  posseaBiDnB 

Sing  between  the  Alpa  and  the  Shine,  and 
eir  old  familj  castles  of  Hapsbarg  and  K7- 
borg.  The  league  of  the  three  old  cantons, 
whlob  had  first  been  formed  in  1291  and  re- 
newed in  1806,  was  again  established  as  a 
perpetual  oonfederaoy  in  1816,  after  the  great 
victory  over  the  Aostrians  at  Morgarten  on 
the  confines  of  Schwytz  and  Zag.  In  1832 
Lnoeme  joined  the  confederaoj,  which  re- 
ceived the  name  of  the  Fonr  Forest  Oantons 
(Vumcalditdtte).  ZOrich  came  in  in  1861,  Gla- 
ruB  and  Zng  in  1852,  and  Bora  in  1868,  when 
the  eight  nnited  cantons  erected  the  "perpet- 
nal  league  of  the  eight  old  places  of  the  oon- 
tederaoy,"  so  called  because  no  new  members 
were  added  to  the  confederacy  till  1181,  and 
these  eight  enjoyed  many  privileges  till  ITfiS. 
Other  victories  over  Austria  were  gained  at 
Sempach  (Luoeme),  July  S,  1888,  and  at  M- 
fela  (Qlarua),  April  8,  1389 ;  after  which  the 
Swiss  became  aggressive,  and  at  length,  not- 
withstanding their  defeats  at  Arbedo  (Ticino) 
in  1423  and  at  Bt.  Jacob  (Basel)  in  lUi,  an- 
nexed a  considerable  portion  of  Austrian  ter- 
ritory. These  protracted  oonflicts  awakened 
suoh  a  fondaess  for  warfare  that  many  Swiss 
soldiers  entered  foreign  armies,  where  until 
a  very  recent  period  they  earned  the  ques- 
tionable reputation  of  being  the  most  loyal 
defenders  of  the  cause  which  they  espoused, 
even  if  it  were  that  of  despotism.  Foreign 
enlistment  without  permtaaion  was  forbidden 
by  the  federal  government  in  1860.  There 
were  occasional  internal  dissensions,  and  ZQ- 
rioh  from  1440  to  1460  seceded  from  the 


federocy,  its  cantonal  colors  (white  and  red) 
were  adapted  as  the  confederate  ensign,  and 
the  party  name  Swisa  (Schwyti)  became  the 
designation  of  the  entire  people.  In  14T6  the 
cantons  joined  France,  Anstria,  and  some  of 
the  Alsatian  free  towns  in  the  league  agiunst 
Burgundy.  The  Swiss  goined  a  great  victory 
over  Charles,  duke  of  Burgundy,  at  Qranson, 
in  March,  14T6;  the  confi^erates  annihilated 
his  army  at  Uorat  in  June;  and  the  war 
terminated  with  the  defeat  and  death  of  the 
duke  at  Nancy  in  Jannar;,  1477.  (See  Chahlbs 
THB  Bold.)  The  admiasion  of  Solothnm 
and  Fribourg  into  the  confederacy  in  1481 
threatened  a  civil  war,  which  was  averted  by 
the  exhortations  of  the  hermit  Nicholas  von 
der  Floe.  Other  intornal  dissenaions  were  ter- 
minated by  a  war  agaioBt  the  German  emperor 
(1498),  which  was  concluded  by  the  peace  of 
Basel  in  1499,  and  Basel  and  Sc^baShausen,  for 
faithful  aasistance,  were  admitted  aa  members 
of  the  confederacy,  to  which  Appenzell  was 
added  in  1S13.    The  number  of  cantons  thus 


rose  to  IS,  and  remained  so  till  1798.  Tbo 
Swiss  conquered  Lombardy  for  Doke  Uaiimil- 
ian  Sforza  in  ISIS,  and  rooted  the  French  at 
Novara  in  1518,  but  in  1516  lost  the  great 
battle  at  Uarignano.  They  fonnd  France  will- 
ing to  oonclode  with  them  an  advantageous 
peace  in  1G16,  which  was  kept  till  ITSie.  The 
reformation  of  the  19th  century  led  to  open 
war  between  the  RefoiTned  and  Oatholic  can- 
tons, but  soon  after  the  battle  at  Gappel  (ZQrich) 
in  1581  peace  was  concluded,  and  every  canton 
left  at  liberty  to  introduce  or  to  oppose  the 
reformation.  (See  Rbformatioii,  vol.  iiv„ 
pp.  24fl-'7.)  Geneva  freed  itself,  with  the  ud 
of  Bern,  from  Savoy,  and  in  1636  became  a 
Protestant  republic,  bnt  without  bmg  admit- 
ted into  the  confederacy.  Yaud  was  oonquered 
by  Bern  from  Bovoy  in  158B  and  reformed ; 
bnt  on  the  other  hand,  the  Catholic  cantons 
of  Lncerne,  Uri,  Schwytz,  TTnterwalden,  Bolo- 
thurn,  and  Fribourg  formed  in  1666,  by  the  ad- 
vice of  Archbishop  Charles  Borromeo  of  Milan, 
the  "  golden  league  "  for  the  common  defence 
of  the  Catholic  religion.  The  relipons  split 
long  continued  a  proMc  aonrce  of  dissenuon 
between  the  cantons.  In  1697  the  canton  of 
Appenzell,  in  order  to  prevent  a  religions  war, 
waa  separated  into  two  independent  halt  can- 
tons, the  Catholic  part  being  called  Inner 
Rhodes,  and  the  Reformed  Outer  Rhodes.  In 
1S02  the  Reformed  were  expelled  from  Valoia, 
and  In  1820  Protestantism  was  forcibly  eup- 
presaed  in  the  Valtollina.  In  Grisone  a  bloody 
civil  war  was  kindled,  in  which  other  cantons 
also  took  part,  and  which  made  the  coontry 
one  of  the  chief  seats  of  the  war  Itetweea 
Frsnoe,  Spsin,  and  Austria.  As  the  federal 
courts  of  Germany  still  made  claims  on  Switz- 
erland aa  belonging  to  the  German  empire,  the 
Swiss  sent  the  bnrgomaator  Weltstoin  of  Basel 
as  their  representative  to  the  peace  coi^reea  of 
Monster,  which  at  the  peace  of  Westphalia 
(1648)  pronounced  Switzerland  entirely  inde- 
pendent of  Germany.  From  this  time  until 
the  outbreak  of  the  French  revolution  in  1789, 
the  history  of  Switzerland  presents  few  events 
of  general  importance.  It  had  no  foreign  war, 
and  the  oocamonol  religions  oonteets  at  home 
were  generally  of  short  duration.  The  moat 
important  of  them  waa  the  second  war  of 
Toggenburg  in  1712,  when  160,000  Bwias  were 
in  arms  against  each  other.  Other  internal 
commotions  arose  out  of  the  oligarchic  form  of 
government  which  was  gradually  established  in 
the  cantons  of  Bern,  Fribourg,  Solothnm,  and 
Lucerne,  and  out  of  the  oppressed  condition 
of  the  subjected  torritories  whose  inhabitants 
were  excluded  from  all  political  rights.  In 
1798  two  French  armies  marched,  without  any 
respectable  pretext,  into  Swiss  territory,  cap- 
tured on  March  6  the  city  of  Bern,  plundered 
its  armory  and  treasury,  and  on  April  12 
proclaimed  at  Aaran  the  one  and  indivisible 
Helvetic  republic,  divided  into  18  oaotons, 
with  Aarau  as  the  federal  capital.  By  the 
new  oonstdtntion  Bern  was  divided  into  four 
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cantons,  the  nibjected  districta  of  Baden,  Thar- 
gsn,  Lagano,  and  Bellinzona  were  erected 
into  oantona,  Zng,  Url,  Bch^jtz,  and  Unter- 
walden  onitad  into  the  one  oanton  of  the  For- 
est Towm,  and  Appenzell,  St.  Qall,  and  the 
Tslley  of  the  Rhine  formed  into  the  canton  of 
SenUa.  Geneva,  Bienne  (Bern),  and  several 
other  portioDB  of  Swiss  territory  were  incor- 
porated with  the  French  republic.  The  reast- 
anoe  of  the  old  forest  cantons  proved  useless, 
and  the  new  conatltntion  was  gradnallf  iatro~ 
dnced.  Overthrown  on  the  entrance  and  ad- 
vance of  the  allied  armies  under  the  command 
of  BavBToff,  it  was  re^stabliahed  after  the  vic- 
tories of  the  French  under  Mssi^na.  The 
withdrawal  of  the  French  troops  in  1808  led 
at  once  to  revolutions  in  almost  everj  canton, 
and  a  general  diet,  conaisting  of  an  eqnal  num- 
ber of  depnties  from  the  formerly  governing 
and  the  governed  districts,  was  oonvoked  at 
Schwjlz ;  but  again  France  interfered,  IS,000 
French  troops  snbdned  the  old  cantons,  and 
depnties  from  all  the  cantons  were  ordered  hj 
Bonaparte  to  assemble  at  Paris  for  the  pur- 
pose of  reorganidng  Switzerland.  On  Feb.  19, 
1803,  Bonaparte  transmitted  to  them  the  act 
of  mediation,  hj  wfaioh  the  former  cantonal 
ayetem  was  restored,  althongh  the  relation  of 
subjected  territories  remained  abolished.  To 
the  13  old  cantons  8  new  ones  were  added, 
viz. :  8t.  Gall  and  Grisons,  which  Lad  formerly 
been  allied  with  the  confederacy  without  being 
members,  and  Aargau,  Thnrgan,  Ticino,  snd 
Vand,  which  had  bean  subjected  territories. 
At  the  head  of  theconfederacy  was  again  placed 
■  a  diet  (Ger.  Tag»alfun^),  consisting  of  commis- 
■ioners,  vodne  according  to  instruotioDB.  It 
waa  to  assemble  in  tarn  in  the  cities  of  Bern, 
Ztlrich,  Lucerne,  Basel,  Fribourg,  and  Solo- 
thnm,  and  the  bargomaster  of  the  temporary 
capital  (Ger.  Voror^,  under  the  name  of  £an- 
datnman  of  Switzerland,  was  to  preside  at 
the  diet  and  to  attend  to  all  the  onrrent  af- 
fairs of  the  year.  In  the  democratic  eaDtons 
the  sovereign  popolar  assemblies  were  reestab- 
lished; in  the  others  grand  and  little  conncils, 
the  former  being  elected  by  a  direct  vote  of 


well  received,  and  nnder  !t  Switzerland  for 
ten  years  enjoyed  peace  at  home  and  abroad. 
After  the  battle  of  Leipsio  the  troops  of  the 
allied  powers  marched  through  Switzerland. 
Bern  and  others  of  the  aristocratic  cantons 
severed  their  connection  with  the  Helvetic 
government  instituted  by  the  act  of  media- 
tion, and  civil  broils  ensued  in  a  number  of 
cant^ins.  Tet  the  attempt  to  restore  the  for- 
mer order  of  things  hod  soon  to  be  ^ven  np, 
and  a  new  constitution,  adopted  by  the  fed- 
eral diet  on  May  2T,  1815,  and  sworn  ta  at 
Zurich  on  Aug.  7,  acknowledged  alt  the  19 
cantons  conatituted  by  the  act  of  mediation, 
and  added  three  new  ones,  Geneva,  Talala,  and 
the  Fmarisn  principality  of  NenfchAtel.  This 
oonstitation  was  ratified  by  the  great  powers 


of  Europe,  which  also  declared  the  perpetnal 

neutrality  and  inviolability  of  the  confedera- 
tion (Nov.  20).  The  territory  of  Switieriand 
was  enlarged  by  portions  o(  land  ceded  by 
France  (the  Dappes  valley),  Savoy  (Carouge  and 
several  villages  on  the  lake  of  Geneva  and  on 
the  BbAne),  and  Austria  (Rhllzilns,  the  Frick- 
thal,  Lanfenburg,  and  Rheinfelden).  The  can- 
tons of  Solothnm,  Orisons,  Schwytz,  and  Ap- 
penzell  Inner  Rhodes  adopted  the  constitution 
only  with  reluctance,  and  Nidwalden  (one  half 
oi  Unterwalden)  had  to  be  coerced  into  sub- 
mission by  force  of  arms.  Aocordlng  to  the 
new  confederation  the  cantons  guaranteed  to 
each  other  their  constitation,  and  united  for 
the  oommon  defence  of  their  independence. 
The  diet  was  to  assemble  annnally  on  June  1, 
alternately  at  Bern,  Lucerne,  and  Ztlrich,  and 
to  It  was  reserved  the  right  of  declaring  war, 
concluding  peace,  and  forming  alliances  with 
foreign  powers.  The  cantons  retained  tiie 
right  of  forming  with  foreign  states  special 
military  agreements.  The  existence  of  the 
convents  and  cathedral  chapters  waa  guaran- 
teed by  a  special  artide.  The  administration 
of  federal  affairs,  during  the  time  that  the  diet 
was  not  in  session,  was  left  to  the  temporary 
capital.  In  1817  Switzerland,  on  the  invitation 
of  Alexander  of  Russia,  joined  the  holy  alli- 
ance, and  from  1823  to  1628  it  conceded  to 
the  urgent  requests  of  the  great  powers  of  Eu- 
rope a  restriction  of  the  liber^  of  the  press 
and  of  the  right  of  asylum.  The  aristocracy 
recovered  in  moat  cantons  part  of  their  former 
prerogatives,  and  several  capital  towns  greatly 
enlar^d  their  influence  at  the  expense  of  the 
conntry  people.  The  French  revolution  of 
July,  18S0,  led  to  violent  political  agitations 
in  Switzeriand.  In  several  cantons  the  conn- 
try  people  rose  agunst  the  capital  towns, 
and  forced  them  to  reorganize  the  cantonal 
constitutions  on  a  more  liberal  and  demo- 
cratic ba«s.  In  the  canton  of  BaseT  a  nerma- 
nent  divlMon  into  two  independent  half  can- 
tons, Basel  Gity  and  Basel  Country,  was  ef- 
fected in  1882.  In  November  some  of  the 
most  conservative  cantene,  Uri,  Schwytz,  Un- 
terwalden, NeufchAtel,  and  Basel  City,  formed 
the  "  league  of  Sarnen,"  and  threatened  to 
send  no  more  commissioners  to  the  federal 
diet  if  the  commissioner  from  Basel  Conntry 
were  admitted.  The  federal  diet  interfered ; 
the  separate  league  was  declared  dissolved, 
and  the  refractory  cantons  had  to  snhmit  to 
the  federal  aathority.  Altogether,  liberal  can- 
tonal reforms  were  introduced  in  about  two 
thirds  of  Switzerland.  Encouraged  by  buc- 
oess,  the  progressive  party  conceived  also  the 
plan  of  revising  the  federal  constitution,  witli 
the  view  of  effecting  a  closer  political  union. 
The  diet,  on  July  17,  1882,  pronounced  in 
favor  of  the  revision;  yet,  when  the  amend- 
ments adopted  by  the  diet  were  snbjected  to 
a  direct  popular  vote,  they  were  voted  down 
by  a  coalition  of  the  CathoKo  and  radical 
parties.    The  large  number  of  political  refn- 
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gees,  vho  gathered  in  SffitEerUnd  in  oonM- 
qaenoe  of  the  Fevolutionary  movements  of 
1880,  involved  tbe  oonntrj  in  serioiu  diffionl- 
Ijes  with  the  great  powers,  which  oompUined 
of  the  liberty  granted  to  them  bj  the  federal 
diet.  The  latter  endeavored  to  oonoiliate  the 
powers  bj  aeveral  resotaUons  restricting  the 
libert;  of  the  refugees  (in  1834  and  1838), 
and  even  by  the  ezpnleion  of  some  of  the  lead- 
ing men  among  tiiem  (1836);  jet  the  diplo- 
matic collisions  oontinned.  The  demand  of 
the  French  government  in  1888  for  the  aipnl- 
eiOD  of  Lome  Napoleon,  who  had  been  since 
1882  a  citizen  of  the  canton  of  Thurgan,  was 
deolined  bj  Switzerland,  and  almost  led  to  a 
war,  which  was  only  avoided  bj  bis  volnntarj 
departure.  An  oooasion  for  new  religions  oon- 
tests  was  given  br  the  oonferenoe  at  Baden  Id 
1884,  at  which  d^egatea  of  Bern,  Basel  Ooon. 
trj,  Aargan,  Thnraao,  Laoeme,  Solothnm,  and 
BL  O^  andertooK  to  regolate  the  rewions 
of  the  Roman  Catholic  (^oroh  in  a  manner 
which  was  rejected  hf  the  pope  and  the  bishop 
of  Basel  as  oontrarf  to  the  righte  and  the 
spirit  of  the  church.  Tbe  articles  of  the  con- 
ference provoked  aeveral  insorrections,  espe- 
dallj  in  tbe  canton  of  Aargan,  the  govern- 
ment of  which,  to  ponlsh  the  revolted  Catho- 
lic districts,  decreed  in  1841  the  abolition  of 
all  the  oonventt.  Agalnat  this  meaaore  moat 
of  the  Catholic  cantons  and  the  ambassador 
of  Aartria  protested,  as  a  direct  violation  of 
that  article  of  the  oonstitntion  of  1815  which 
guaranteed  the  oontinnanoe  of  convents  and 
chapters.  Upon  the  repreMntationa  of  the 
federal  diet  Aargan  restored  four  female  con- 
vents, a  oonooaaion  which  did  not  eatisty  Aue- 
tria  and  the  Oatholio  cantons;  but  the  fed- 
eral diet  by  13^  votes  dismissed  the  snbjeot 
from  its  docket  (Aug.  81,  1843).  A  oanse  of 
still  greater  trouble  was  a  motion,  made  by 
Aargan  at  the  diet  of  1844,  for  the  expulaion 
of  the  Jesoits  from  Switzerland.  It  was  laid 
on  the  table  by  the  diet;  bnt  when  the  Catho- 
lic Vorort  Lucerne  resolved  (Oct  34,  1844)  to 
osll  the  Jesuits  to  a  cantonal  institution,  a  great 
excitement  spread  throoghont  SwitierTand. 
Two  volunteer  expeditions  (December,  1844, 
and  March,  16iS)  were  nndert^en  for  the 
purpose  of  overthrowing  the  govemmeut  of 
Lacerne,  bat  both  were  aosaocMsful.  On  the 
other  hsnd,  the  governments  of  Vand,  Bern, 
and  Zurich,  which  had  voted  aguntt  the  ei- 
pnlaion,  had  to  give  way  to  others  which  were 
m  favor  of  the  project.  As  thus  the  danger 
threatening  the  existence  of  the  schools  of  the 
Jesuits  increased,  the  oentons  which  either 
bad  called  Jesuits  to  cantonal  institntiona,  or 
which  patronized  them  (vii-.  Lucerne,  Uri, 
Schwytz,  tTnterwalden,  Zng,  Fribourg,  and 
Vai^),  strengthened  a  separate  alliance  (Son- 
dtrbuncCf  which  had  already  been  formed  in 
1848,  and  q)pofnted  a  council  of  war  for  the 
emeraenoy  of  a  civil  oontest.  A  motion  of 
Zikrioh  at  the  diet  of  184fi  to  declare  the  Bon- 
derbnnd  dissolved  received  only  10)  votes,  but 


a  obonge  of  govenuneDt  of  Geneva  and  St. 
Qall  seMired  for  the  motion  a  majority  of  13) 
votes  on  July  SO,  1847.  One  Protestant  can- 
ton (Nenfchitel),  one  Protestsnt  half  canton 
(Basel  City),  and  one  Oatholio  half  canton 
(Appenzell  Inner  Rhodes)  voted  with  ths 
cantons  of  the  Sonderbund.  In  September 
another  resolnlion  deolued  tbe  expnlsion  ot 
the  Jesoits  from  all  Switzerland.  The  diet 
collected  an  army  of  nearly  100,000  men  under 
the  command  of  Gen.  Dofour,  and  on  Nov. 
4  resolved  to  execnte  the  decree  of  Jnly  SO  by 
force  of  arms.  The  Sonderbimd  had  rused  a 
force  of  86,000,  which  was  to  be  supported  br 
a  Landitvrm  of  47,000  men.  The  isolated  Fri- 
bonrg  was  first  attacked,  and  surrendered  after 
an  insignificant  skirmish.  On  Nov.  28  the  army 
of  the  Bonderbond  was  routed  at  QisUkon,  near 
the  frontier  of  the  canton  of  Lucerne,  the  oonn- 
oil  of  war,  tiie  government  of  Lucerne,  and 
tbe  Jesuita  fled,  and  all  the  seven  cantons  sub- 
mitted. In  this  war  Lneeme  was  the  head  and 
centre  of  the  seven  OathoUe  cantons.  Austria, 
France,  and  Prussia  had  openly  declared  da- 
ring the  war  their  sympathy  with  the  Sonder- 
bund, and  in  1848  issued  a  ]oint  note  to  Switz- 
erland, demanding  that  the  cantons  of  the  Son- 
derbond  i>e  evacuated,  and  no  change  be  made 
in  the  constitntion  of  1816,  except  by  the  con- 
sent of  all  iha  cantons.  But  the  revolutions 
of  1848  drew  off  the  attention  of  tbe  great 
powers  from  Switzerland,  and  gave  the  latter 
on  opportunity  to  hasten  a  thorough  reforma- 
tion of  the  federal  constitutiDn.  The  commit- 
tee of  revision  began  its  labors  on  Feb.  17, 
1848,  and  on  June  37  the  draft  of  tbe  conati- 
tation  was  sabmitted  to  a  direct  vote  of  the 
people.  A  majority  of  tbe  cantoiu  and  a  large 
majority  of  tbe  total  popnlation  voting  in  favor 
of  it,  it  was  promulgated  Sept.  13.  In  the 
same  year  the  canton  of  NeofohAlel  declared 
itself  independent  of  Prussia,  which  entered 
against  this  act  an  inefBcient  protest.  On  Sept. 
8,  166G,  the  royaliste  of  Neufoh&tel  made  an 
attempt  to  overthrow  the  government  of  the 
canton  and  to  reestablish  the  sovereignty  of 
tbe  king  of  Prussia.  The  movement  was  at 
once  Hup^resaed  (Sept  8),  bnt  led  to  serious 
complioattons  with  Prussia,  which  demanded 
the  unconditional  pardon  of  the  captured  roy- 
alists. The  demand  was  supported  more  or 
less  by  all  tbe  great  powers  ot  £nrope;  and 
when  the  federal  oooncil  refused  to  aocede  to 
it,  Prussia  broke  off  diplomado  relations,  and 
made  some  warlike  demonstrations.  When, 
however,  France  and  England  promised  their 
intercession  with  Pnusia  in  behalf  of  a  reo<%- 
nition  of  the  independence  of  Neufchitel,  in 
case  Switzerland  would  release  tbe  royalist 
prisonera,  their  advice  was  followed  by  the 
federal  council.  Prussia  in  1857,  at  a  oon- 
ference  of  the  great  powers  in  Paris,  redgned 
for  ever  its  claims  to  NeufohiteL     In  1860 


«  of  1694  and  1816,  by  which  tbe  neutrality 
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at  tlie  districts  of  Ohiblais  and  Faodgn^  had 
been  guaranteed.  It  demanded  from  fVanoe 
the  eeuion  of  these  two  distriota,  but  aa  it 
reotivad  little  aid  from  the  great  powera,  ita 
repreaeutotioDS  were  of  no  effect.  The  bonn- 
darj  question  between  SwitEsrIaiid  and  Italj, 
mbmitted  to  the  arbitration  of  George  P. 
Uarah,  United  States  minister  to  Italj,  waa 
decided  on  Sept.  38,  1S7^  in  favor  of  Italy, 
deflniteir  flzing  the  Swiaa  frontier  at  the  point 
called  the  Orsraviola  Alpa,  and  waa  promul- 
gated aa  obligatory  on  the  two  oonntries,  Jnne 
11, 18TS.  In  187S  Bwitierland  and  Italy  oon- 
olnded  a  new  oommeroial  treaty  for  ten  yeara. 
-^-The  principal  worka  on  theluatoryof  Swits- 
erland  are :  OeiehiehU  d«r  ickweiMtn*eA«a  Bid- 
fenemeiuehqfl,  by  Johannea  von  Mtlller  and 
others  (7  vota.,  1780-1689;),  to  the  end  of  the 
16th  oentnry,  oontinned  m  a  French  transla- 
tion  by  Monnnrd  and  Yolliamin  to  the  10th 
century  (18  vols.,  Paris,  1887-'51);  Heinrioh 
Zaohokke'a  GaehicHe  dtt  Se/uMiMrlandM  (Zti- 
rioh,  IBSa;  English  translation  by  Frauda 
Oeot^  Shaw,  embracing  Emil  Zsohokke's  oon- 
tinnation  to  1848,  New  York,  18SB;  new  ed., 
1976);  BlontMdtli'a  OtiehiehU  dei  MAtMuar- 
teAm  AmdaMveAt*  (2  vols.,  Zflrioh,  1646->59) ; 
and  A.  llotin'a  I'nsit  d»  PhiMoir*  politiqiu 
d»3uttm(fi  Tola.,  Qenevti,  16e6-'76). 

SWriZULUD^  a  8.  E.  county  of  Indiana, 
bwdering  on  Kentucky,  from  which  it  Is  sep- 
arated by  the  Ohio  river;  area,  320  aq.  m.; 
pop.  in  1870,  13,184,  The  surfaoe  is  nndnla- 
ting  and  the  soil  fertile.  The  chief  prodno- 
tions  in  1670  were  183,865  buahcls  of  wheat, 
16,090  of  rye,  809,188  of  Indian  com,  27,970 
of  oats,  126,110  of  potatoea,  19,446  tona  of 
hay,  30,964  Iba.  of  wool,  174,821  of  butter,  and 
17,843  gallons  of  sorgham  molasses.  There 
were  8,626  horsee,  8,626  milch  cows,  8,32S 
other  cattle,  8,478  sheep,  and  9,407  swine;  7 
mannfactoriee  of  carriages  and  wagona,  7  of 
oooperage,  1  of  wooUen  goods,  6  nonr  mills, 
and  8  saw  mills.    Capital,  Yevay. 

flWMQ,  a  weapon  used  in  hand  enoonnters, 
oommonly  made  like  a  large  knife,  and  some- 
tinMB  pointed  like  a  dagger.  The  ancient  Egyp- 
tiaaa  poasevedithe  art  of  imparting  to  broniie 
•xtnordinaiy  hardnesa  and  elasticity,  and  em- 
ployed this  material  for  swords  and  daggers. 
Wilkinaon  describes  the  former  as  strtdght 
and  short,  from  2^  to  8  ft.  in  length,  having 
generally  a  double  edge  and  tapering  to  a  sharp 
poinL  The  Greeks  had  several  varietJes  ot 
BWordi  of  bronaa,  and  at  a  later  period  of 
iron ;  and  as  seen  upon  coins,  vaaes,  &o,,  they 
appear  to  have  been  snort  ont-and-thrust  blades, 
le^-shaped  or  tapering  from  hilt  to  point,  and 
provided  with  a  scabbard,  which  waa  attached 
on  the  left  side  to  a  belt  suspended  from  the 
■boulder  or  round  the  waist  The  Laoedte- 
monian  sword  waa  curved  on  the  sharp  side, 
while  the  back  was  blont,  and  the  end  was 
p<^ted  obliquely  toward  tiie  back.  The  Ko- 
mans  first  nsed  the  Gallio  sword,  which  had 
no  point  and  waa  sharp  on  one  side  only;  but 


after  the  battle  of  Oamus  Uiey  adopted  t^ 
Spanish  sword,  which  waa  short  and  straight, 
made  for  cutting  and  thrusting.  The  Gidlic 
sword  waa  worn  on  the  left  nde,  the  Spanish 
always  on  the  ri^t  The  sworda  uaed  by  bar- 
barian Boldiera  ud  by  gladiator*  ware  onrved. 


Vus.    1.  Onak  Svod  In  Boititiu^  bton  ■ 

g.  uanjurUa  BwDid,  Ima  tlM  Columti  of  A: '-" 

■Dd  T.  Kaun  Swoidl,  In  ths  lfn>     ~ 


loSi^catla,  NiplM. 


Tbe  most  famous  swords  were  the  Damasons 
blades  of  the  middle  ages,  made  probably  of 
East  Indian  wootz,  on  the  shores  of  the  Med- 
iterranean. (Bee  DAifABons  Bladis.)  Next 
to  these  tbe  swords  of  Toledo  in  Spain  at- 
tained celebrity.  Milan  also  was  famous  for 
its  excellent  iwords  during  the  middle  agea. 
A  manuscript  psalter  of  the  time  of  King 
Stephen  gives  a  representation  of  two  men 
grinding  a  sword  blade,  and  there  is  no  doubt 
of  the  early  mannfactDre  of  ewprds  in  Eng- 
land. In  the  I7th  oentnry  those  mode  by  the 
Oormans  were  in  good  repcte,  and  about  tbe 
year  1669  unsuccessful  efforts  were  made  to 
establifih  tbe  manufacture  in  Onmberland,  Eng- 
land. In  1766  Mr.  Gill  of  Birmingham,  com- 
peting  with  German  and  English  makers  for 
supplying  the  East  India  company,  produced 
o  large  number  which  bore  the  rennired  test 
of  bending  till  the  length  of  the  made  was 
reduced  from  86  to  39|  in.  Swords  are  atdll 
made  at  Toledo  of  as  good  quality  aa  ever,  but 
the  manufaotnre  employs  only  70  or  80  hands. 
— The  best  of  cast  steel  is  required  for  good 
swords.  The  bars  are  hammered  down  by  two 
men  striking  alternately;  and  if  the  blade  is 
to  have  concave  rides  or  other  pecnharitiei 
of  shape,  these  are  obtained  from  the  diea  in 
which  it  is  swaged.  When  shaped,  it  Is  hard- 
ened by  heating  in  the  fire  to  dull  red  and 
dipping  point  downward  in  a  tub  of  cold 
water.  It  is  tempered  by  drawing  it  through 
the  fire  until  it  acquires  a  bine  color,  and  is 
then  set  or  straightened  by  springing  it  witli 
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BWORD  FISH 


the  tongi  in  any  required  direadoD  u  it  ia 
held  in  a  sort  of  fork  Htanding  in  tlie  anvil. 
After  this  it  is  ground  upon  a  stone  with 
a  faoe  adapted  to  that  of  the  sword,  flat  or 
otherwise  ;  is  slightlj  bested  to  restore  the 
temper  impaired  hj  grinding;  and  is  flnalij 
polished  with  emerj-  and  crocus. — The  small 
sword  used  in  fencing  is  a  slender  weapon  for 
the  thrust  only,  and  is  the  ooart  dress  sword. 
The  broad  sword,  oalled  sometimes  the  back 
■word,  has  bat  one  edge. 

8W0IO  Fira,  the  name  of  the  xiphiida,  a 
familj  of  marine  spinj-reyed  fishes,  allied  to 
the  mackerels,  so  called  from  the  prolongsUon 
of  the  snout  into  a  long,  horizontally  flattened, 
sword-like  weapon.  The  sword  oonsista  of  the 
Tomer  and  intermaiillar  j  bones,  supported  at 
tbe  base  by  the  frontals,  nasal,  and  upper  jaw. 
In  fom  this  fish  resembles  the  mackerel ;  the 
scales  are  very  small;  the  jaws  proper,  and 
sometimes  the  sword,  are  crowded  with  small, 
aoate  teeth,  otWin  hardly  perceptible;  the  lam- 
inee  of  each  branchial  arch  are  united  into  a 
band-like  organ,  with  only  snperdcial  marks  of 
separation,  as  in  no  other  bony  fishes ;  brauohi- 
ostegal  rays  in  the  typical  genus  xiphia*  (Linn.) 
seren.  The  spinous  dorsal  begins  near  the 
head,  high  and  Biokle-sh^ed,  extending  nearly 
to  the  ttul,  and  followed  by  a  small  soft  fin; 
the  anal  is  similar,  bat  mnch  shorter;  yentrals 
wanting,  or  represented  only  by  a  pair  of  spi- 
nous rays  on  the  throat ;  eaadiU  deeply  forked, 
on  the  sides  having  one  or  two  large  outane- 
oas  folds ;  the  pyloric  appendages  are  collected 
into  bnndies  and  connected  by  areolar  tissue, 
the  branches  forming  two  trunks  inserted  into 
the  intestine  close  to  the  pylorus ;  the  stomach 
Offioal  and  oouioal,  and  the  air  bladder  large; 
the  lower  jaw  in  the  yonng  is  proportionally 
longer  than  in  the  adalt;  the  sclerotic  forms  a 
bony  box,  with  a  circular  opening  in  the  front 
for  the  cornea,  rendering  the  eyes  very  mora- 
ble.  They  are  very  swift  swimmers,  and  feed 
on  mackerel  and  other  fishes  collecting  in 
sboal*.  The  oommon  sword  fish  (X  glaSiiu, 
Linn.)  attains  a  length  of  12  to  20  ft.,  and  is 
fonud  in  the  Mediterranean  and  on  both  sides 
of  the  Atlantio ;  it  uses  its  sword  to  destroy 
ita  wemies,  and  sometimes  strikes  at  Teesels, 
burying  its  weapon  deep  in  their  timbers. 
There  are  no  ventral  fins,  and  the  atrord  is 


abont  tiiree  tenths  as  lorm;  as  the  body.  It  oo- 
cnrs  on  the  North  American  coast  from  Nova 
Scotia  to  New  York,  being  common  in  the 
sommer  in  Vineyard  sound  and  between  No 
Uan's  Land  and  Block  island;  it  Is  silvery 
wUte  below,  and  tinged  above  with  blackish 
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blue,  the  sword  dark  brown  above  and  lighter 
below.  It  is  fond  of  pnrsning  the  diofus  of 
mackerel,  aiui  may  be  detected  by  the  dorsal 
fin  projecting  above  the  water.  They  are 
taken  by  means  of  harpoons.  The  flesb  is 
esteemed  as  food,  both  fresh  and  salted. 

SnUIS,  an  ancient  Greek  city  of  Lacania, 
in  8.  Italy,  on  the  W.  shore  of  the  Tarentine 
gulf,  between  the  rivers  Crathis  (now  Cratj) 
and  Sybaris  (Coscile),  s  short  distance  from 
the  sea.  It  was  founded  by  an  Aohraan  col- 
ony about  720  B.  0.  The  surrounding  ooon- 
try  was  very  fertile,  and  hsviug  large  aoces- 
rions  from  native  Italian  tribes,  tredy  admit- 
ted to  citizenship,  the  city  rose  rapidly  to 
great  wealth  and  power.  When  most  pros- 
perous, about  200  years  after  its  fonndi^ion, 
Strabo  says  it  waa  60  stadia  in  circumference, 
ruled  over  25  subject  cities,  and  could  mnster 
sn  army  of  800,000  men;  while  the  knighta 
in  tlieir  religious  processions  numbered  0,000, 
or  four  times  as  many  a*  the  same  claas  of 
citizens  in  Athens.  Sybaris  founded  Posido- 
nia,  Laos,  and  Scidrus,  and  traded  extensive- 
ly. Its  citizens  were  famed  for  eSeminacy 
and  love  of  luxury.  Athennus  said  no  craft 
was  permitted  in  the  city  which  made  a  noiae 
that  might  disturb  the  oitisens;  yet  the  arts 
condadve  to  pleasurable  life  were  amply  fos- 
tered. The  aristocracy  ruled  till  about  BIO  B. 
C,  when  Telys,  a  demagogue  heading  a  demo- 
cratic party,  drove  out  the  wealthier  citizens 
and  rulers,  and  rwsed  himself  to  the  position 
of  tyrant.  Of  the  exiled  nobles  COO  took  ref- 
nge  at  Crotona,  and  Telys  demanded  their  sur- 
render. This  waa  refused,  and  a  war  emmed 
in  which  a  large  army  of  Sybarites  was  beaten 
by  one  third  the  number  of  the  Crotoniats, 
who  sacked  Sybaris,  and  turned  the  course  of 
the  river  Crathis  so  that  the  oity  waa  inunda- 
ted and  buried  in  the  deposits  that  the  river 
brought  down,  Sybaris  was  never  restored ; 
its  site  is  now  a  malarions  marsh,  and  its  ex- 
act position  cannot  be  detemuoed.  Its  sur- 
viving inhabitants,  after  remaining  for  many 
years  st  Laus  and  Scidrua,  founded  near  it, 
with  Athenian  colonists,  the  city  of  ThuriL 

STBD.,  BduM  tm,  a  Gerinaa  historian,  bom 
in  DUsseldorf,  Dec.  2,  181T.  He  studied  in 
Berlin  under  Ranke,  graduated  in  1641  at 
Bonn,  and  was  professor  there  iu  1644-'5, 
then  at  Marburg  till  1866,  and  subsequently 
at  Munich,  where  be  founded  the  first  histori- 
cal seminary  established  in  Germany.  He  re- 
sumed his  chair  at  Bonn  in  1861,  and  in  1875 
was  appointed  director  of  the  archives  at  Ber- 
lin. In  18e2-'fl  be  was  a  member  of  the  Prus- 
sian (Camber,  and  in  1867  of  the  constituent 
Reichstag  of  the  North  German  confederation. 
His  works  include  Ge*ehiehU  der  Retolutiorm- 
teit  1789-'95  (3  vols.,  DCssaldorf,  18CS-'7; 
Ebglish  translation  by  Perry,  London,  1868; 
new  ed.,  continued  to  1800,  6  vols.,  DQssel- 
dorf,  1874  st  tq.'i;  KUine  hiitoriseht  Sehrif- 
f«n(avols.,  Munich,  1862-'9);  Die  deuUehen 
tind  muairtigm  Uninenit&Ua  (enlarged  eiL, 
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Bonn,  1S74) ;  uid  Kl«rikaU  Politik  tin  rxvn- 
tthnUn  JahrKundert,  in  defence  of  Prince  Bis- 
tnsrck's  poiioj  (1874;  English  translation  by 
J.  S.  UenderMin,  London,  1874). 

SYCIHOBE,  s  name  properly  belonging  to  B 
species  of  tig  fjtatu  ^eomorvi),  the  evK6fiopot 
of  the  Greeks,  and  the  plant  so  called  in  the 
BcriptnreB.  The  tree  is  oommon  in  Egypt ;  its 
light  and  durable  wood  was  formerly  nsed  for 
iDummy  oasea,  and  it  is  now  planted  as  a  shade 
tree  and  for  its  fruit.  In  the  sacred  dramas  in 
the  middle  ages,  the  true  sycamore  not  being 
at  hand,  the  Targe  maple  n'as  nsed  to  represent 
the  tree  into  which  Zaochffins  climbed,  and  that 
In  which  the  Virgin  bid  with  the  infant  Jesus 
to  avoid  the  fury  of  Herod.  From  this  nse  the 
name  sycamore  was  transferred  to  the  maple 
(oMT  ptmdoplalanu*).  (See  Uu-ls.)  In  the 
United  States  the  plane  or  battonwood  tree 
is  frequently  called  sycamore,  as  the  leaves 
reeemble  in  shape  those 
of  the  sycamore  mf^>le. 

STDENHIM,  Fliiw,  an 
English  scholar,  bom  in 
iriO,  died  AprU  1, 1787. 
He  was  edacated  at  Ox- 
ford, where  he  took  the 
degree  of  M.  A.  in  17S4. 
He  translated  the  great- 
er part  of  Plato's  works 
(8  Tols.  4to,  1768-'80). 
Thomas  Taylor  comple- 
ted the  translation  in 
1804.  Bydeoham  alao 
fniblished  "  A.  Disserta- 
tion on  the  Doctrine  of 
HewLclitns"  (1776),  and 
Ontmtattieon  Theclogi- 
earn  (1784).  His  sufier- 
ings  from  poverty  in  his 
old  age,  and  his  death 
in  the  debtors'  prison, 
led  to  the  fonnd^on  of 
the  literary  fand, 

SYDHIHIH,  nmM,  an  English  physician, 
bom  at  Winford  Eagle,  Dorsetshire,  in  1824, 
died  in  London,  Dec.  SQ,  1S8e.  He  gradnated 
at  Oxford,  and  in  1648  obtained  a  fellowship 
in  All  Bonis'  college,  and  stndied  there  some 
years,  vinting  France  in  the  mean  while  and 
attending  the  lectures  of  Barbeyrao.  About 
1660  he  went  to  Westminster,  snd  soon  ob- 
tained a  large  practice  and  great  repatation. 
Abandoning  the  rontine  system  then  in  vogue, 
he  based  nis  practice  on  principles  which 
recognize  that  there  is  in  the  bnman  system  a 
recnperstive  power,  the  tit  medieatrjx  natura, 
and  that  this  should  be  aided,  not  thwarted. 
He  was  the  first  who  treated  smallpox  with 
cooling  remedies,  or  intermittent  fever  with 
cinchona.  The  preparation  known  as  Syden- 
ham's landanum  was  one  of  many  valnable 
additions  which  he  made  to  the  materia  med- 
tca.  A  collective  edition  of  bis  worlcs  in  Latin 
was  pnhlished  in  London  in  1736  (English 
tranaladon,  1696).— In  1848  a  society,  oom- 


poced  mainly  of  members  of  the  medical  pro- 
fession, was  founded  in  London  under  the 
name  of  the  Sydenham  society,  having  for 

its  object  the  repablioation  of  the  works  of 
Sydeoiiam  and  of  other  eminent  physicians 
of  former  times,  otherwise  inaccessible  to 
professional  readers  in  general,  and  published 
nis  works  translated  from  the  Latin  by  K.  O. 
Latham  (2  vols.,  London,  lS4e-'&0). 

SYDITEV,  a  city  of  Anstralia,  capital  of  the 
colony  of  New  Booth  Wales,  in  Cumberland 
connty,  on  the  S.  shore  of  Port  Jackson,  ahont 
4  m.  from  its  entrance,  460  m.  N.  E.  of  Hel- 
bonrne;  lat.  88°  61' 8.,  Ion.  161'14'E.;  pop. 
in  1871,  76,946,  or  including  the  suburbs,  134,- 
7S6.  Part  of  the  town  stands  on  a  promon- 
tory, with  Darling  harbor  on  the  W.;  part 
occupies  a  narrow  valley  E.  of  this;  and  the 
remainder  is  on  nndnlatjng  ground  extending 
S.  and  still  further  E.,  with  extensive  water 
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frontage  on  the  N.  and  N.  E.  The  greatest 
length  of  the  city  is  8(  m.  N.  and  S.,  and  its 
breadth  2}  m.  E.  and  W.  The  total  length 
of  the  streets  is  116  m.,  and  the  number  of 
houses  14,600.  The  main  streets  are  laid  out 
at  right  angles,  but  many  are  crooked  and 
narrow,  giving  the  city  the  appearance  of  an 
old  English  town.  It  is  well  supplied  with 
water  and  lighted  with  gas.  Public  traffic  is 
carried  on  by  abont  BOO  omnibuses  and  hack- 
ney coaches,  snd  80  steam  ferryboats  connect 
with  the  transmarine  suburbs.  Most  of  the 
public  buildings,  hanks,  and  warehouses  are 
of  freestone  in  the  Italian  composite  style. 
The  exchange  in  the  Corinthian,  the  govern- 
ment house  in  the  Tudor,  and  the  university  in 
the  perpendicular  English  style,  are  fine  speci- 
mens of  architecture.  The  new  post  office, 
opened  in  September,  1874,  and  the  town  hall, 
which  is  very  targe,  are  imposing  edifices^ 
Other  noteworthy  bnildings  are  the  new  rail- 
way station,  the  courts  of  justice,  the  parlia- 
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m«nt  buildings,  and  the  treasaiy.  There  are 
tvo  oathadr^s,  AnglUaa  and  Boman  Oatbobo, 
and  abont  120  otEer  ohnrohea  and  ohapala. 
Tbere  ara  three  thaatreH,  spaoioDB  marketa, 
and  several  parka  and  gardens.  Ejde  park 
oont^DB  40  aorea,  tha  Domaia  188  acrea,  and 
the  botaoioal  gardeno,  the  finest  in  the  oolo- 
nies,  88  acres.  Prinoe  Alfred  park,  Belmore 
park,  and  Moore  park  (COO  aores)  have  all 
been  reoently  I^d  oat  on  the  S.  and  8.  £.  aides 
of  the  oitj.  Sydney  is  tha  residenoe  of  an 
Anglican  bishop,  who  Is  the  metropolitan  of 
the  Australian  aiooeses,  and  of  a  Boman  Oath- 
olio  arohbiabop.  Oonneoted  with  the  nnivar- 
utj,  whose  degrees  ooofer  the  same  rank  a« 
those  of  the  Ki^lteh  nnirarsitias,  are  St.  Paul's 
Anglioan  ooUage,  St.  J'oho's  Roman  Oatbolio 
ooU^e,  a  Presbyterian  ooilege,  and  a  Weslejan 
college.  There  are  also  a  normal  sohooL  a  nan- 
tioal  sohool,  many  public  and  private  aohools,  a 
free  musaum,  a  free  publio  library,  an  observa- 
tory, three  doily  newspapers,  and  twelve  week- 
ly and  eight  monthly  periodicals.  Since  18M 
a  branah  of  the  royal  mint  has  been  established 
here.  The  harbor  is  completely  landlocked, 
and  the  largest  vessels  oan  oome  close  to  tha 
wharves;  and  extensive  ship  yards  and  dry 
docks  famish  every  facility  for  repuring  ves- 
sels. The  port  is  well  defended  by  several 
forte  and  batteries.  The  entrances  at  Port 
Jackson  in  13T3  were  1,022  resa^  tonnage 
418,1S4;  olearanoes,  S64,  tonnage  S60,736. 
Tha  exports  to  the  United  States  for  the  year 
ending  Sept.  BO,  1874,  amonnted  to  $886,465. 
— Sydney  was  fonnded  in  179S,  and  named  in 
honor  of  Visooont  Sydney,  the  colonial  seore- 
tary  of  state.  It  wss  inoorporsted  in  1343. 
In  1875  an  intercolonial  industrial  exposition 
vas  held  there. 


of  tha  island  of  Oape  Breton  and  its  o^tol 
when  a  separate  oolonj,  sitoated  in  the  £.  part 
of  the  island,  106  mi.  N.£.  of  Halifax;  18^46° 
18'  N.,  Ion.  60°  B'  W.;  pop.  In  1671,  3,900. 
The  harbor  is  one  of  the  finest  in  tha  world. 
In  tbo  vicinity  are  rich  mines  of  bituminoas 
ooal,  whiob  are  connected  with  the  town  by 
raUway.  There  is  considerable  trade  with 
Newfoandlaod  and  St  Pierre.  Sydney  con- 
tains an  bon  foondery,  a  tannery,  a  boot  fac- 
tory, ship  yards,  three  branch  banks,  a  oonrt 
house,  a  masonic  hall,  a  weekly  newspaper, 
and  chtirches  of  six  denominations.  The  value 
of  imports  for  the  year  ending  Jnne  80, 1ST4, 
was  $70,564;  exporta,  $588,036. 

SIDOW,  lail  Letydd  AMI;  a  German  theolo- 
gian, bom  in  Berlin,  Nov.  38, 1800.  He  studied 
under  Sohlaiannaoher,  and  was  ohaplun  at 
Potsdam  from  1887  to  1846,  and  for  the  last 
30  years  has  been  pastor  of  the  iVaus  Rirehg  at 
Berlin.  He  was  arraigned  in  1872  for  heresy, 
and  waa  censured  and  fined,  bat  retained  his 
pastorate.  Jointly  with  F.  A.  Sohnlze  he  has 
translated  into  German  a  colleotion  of  Ohan- 
ning'a  works  (IG  vols.,  Berlin,  lB60-'58). 


BUHlIi    Bee  Auwur. 
BIENZIK    BeeGBAHiTE. 
STUJu    See  Sulla. 


demned  at  various  tunes  aa  erroneous  by  Pope 
Pioa  IX,  which  was  sent  by  hia  order  to  the 
Roman  Catholic  hierarchy,  Dec  8, 1864,  Sev- 
eral pravioos  popes  had  condemned  at  one  and 
the  same  time  a  series  of  propositions  or  beada 
of  doctrine  held  to  be  heterodox  ordangerona. 
Such  ware  the  S  propositjona  containing  the 
principal  teneta  of  the  Waldeoaaa,  condemned 
in  1318  by  John  XXII.;  21  from  Hnsa,  Wyo- 
liffe,  and  Jerome  of  Prague,  condemned  bj 
Martin  V.  In  1418 ;  6  on  l£e  saoraments,  from 
the  writings  of  Peter  de  Osma,  proscribed  in 
1481  by  SiztuB  IV.;  41  from  Uia  works  of 
Luther  and  the  early  reformera,  ooodenined 
in  the  bull  Bxturft,  Domini,  by  Leo  X.  in 
1530;  76  from  Baios,  proscribed  snooeeaively 
by  Pins  v.,  Gregory  Xlll.,  and  Urban  VUI. ;  5 
from  the  Auffiutintu  of  Janaenins,  opndemned 
by  Innocent  X.  in  1S5S ;  101  relating  to  Jan* 
senism,  condemned  by  Clement  XI.  iu  the  boll 
UhtMnitui  in  1713 ;  and  86  from  tha  acta 
of  the  synod  of  Pistoja  (17fl6-'7),  oondemned 
by  Pius  VI.  in  1794.  Pius  IX.  waa  moved  to 
a  simitar  act  by  a  pastoral  letter  issned  by 
Bishop  Gerbet  of  Perpignan  in  July,  I860, 
censuring  86  propositions  taken  from  variooa 
contemporary  wntars.  On  reading  this  doca- 
ment,  the  pope  commissioned  some  Roman 
theologians  to  draw  up  a  Hst,  with  referencee, 
of  the  errors  whiob  ne  had  denonnoed  du- 
ring the  16  preceding  years,  in  his  oonsisb>> 
rial  ailooutiona  or  in  bis  official  letters.  This 
list  was  annexed  to  the  bull  Qwmta  eura, 
Issued  Dec.  8,  1634,  and  commnnicated  to  the 
hierarchy  by  Cardinal  Antouelli.  In  the  bull, 
coming  soon  after  the  convention  of  Sept. 
16  between  France  and  Italy,  the  suppres- 
sion of  religious  orders,  and  the  oonfiscation 
of  ohnroh  property  in  Italy,  tha  pope  recalled 
the  censure  prononuoed  in  the  oonaistorial  al- 
locutions of  fi^ov.  e,  1864,  and  Jnne  9,  186S, 
against  certain  capital  errors  of  the  day,  re- 
garded as  "the  sources  of  all  otiiers"  detri* 
mental  to  dvil  sodety  and  to  the  church,  and 
"  opposed  to  the  natural  law  written  on  the 
heart  and  in  the  very  reason  of  muL"  He 
then  formally  condemned  aa  erroneons  vari- 
ons  onrrent  dootrinea,  which  inculcate  that 
the  perfection  of  dvil  govervment  and  social 
progress  imperiously  require  that  religion  shall 
De  ignored  in  the  constitution  and  adminis- 
tration of  states,  or  that  no  distinction  ^all 
be  made  between  true  and  false  religion ;  that 
the  best  govemment  is  that  which  represses 
or  punishes  acts  committed  against  tha  Cath- 
olic religion  oAly  when  these  dittnrb  the  pub- 
lio peace,  and  that  the  most  unlimited  fre^ 
dom  of  uttering  one's  opinions  on  every  sub- 
ject in  public  or  in  private,  by  writing  or  in 
print,  shall  be  deemed  an  Inherent  right  of 
every  citizen  in  every  form  of  government; 


byCoogle 


flTLLABnS 

that  the  popnlar  wUl,  u  ezprewed  in  pablie 
opinion  or  otherwise,  is  the  Bopreme  law,  inde- 
pendent of  all  other,  dirine  or  hnman ;  and  that 
in  the  politioal  order  aooompliahed  facts,  a* 
tnch,  have  the  force  of  right,  Next  oame  errors 
relating  to  the  constitation  and  rights  of  the 
family,  especiallj  snoh  aa  aim  at  refusing  re- 
ligions bodies  all  aontrol  over  or  share  in  «dn> 
eMion ;  the  denial  to  the  ohnrch  as  founded 
bj  Ohrist  of  sJI  proper  anthority  or  jurisdio- 
tional  righta,  diatinot  from  or  independent  of 
thestate;  the  denial  of  power  in  the oboroh  to 
bind  the  oonsoienoe  bj  aaj  laws  of  hen,  save 
only  in  so  far  as  these  are  promnlgated  b;  the 
state ;  the  denial  of  any  Tolidity  to  spiritnal 
penaltlea  decreed  against  secret  societies  in 
states  which  tolerate  their  existenoe,  or  of  force 
in  excommnuioations  prononnoed  a^dnst  per- 
sons nsnrpiDg  property  belon^ng  to  Uie  chu^ili, 
to  religions  orders,  or  eoolestaatiosl  corpora- 
tions, &e.  This  hull  and  the  syllabns  are  to 
be  taken  as  one  anthoritative  act,  the  80  errors 
demgnated  in  the  latter  being  grouped  under 
ten  different  heads,  inoladiug  pantheism  and 
its  adjuncts  naturalism  and  absolute  rational- 
ism, moderate  lationaliem,  and  religions  indif- 
ferentJBm ;  20  propositions  adverse  to  the  con- 
stitution and  rights  of  the  church,  17  on  civil 
society  and  its  relations  to  the  ohnrch,  10  on 
Ohristian  marriage,  8  on  the  temporal  prioce- 
sbip  of  the  pope,  and  4  on  modern  liberalism 
in  its  bearings  on  religion. — The  appearance  of 
botii  these  doonments  created  much  eioitetnent 
in  France,  where  Jules  Baroohe,  the  minister 
of  pnblio  worship,  issued  on  Jan.  1,  1S6G,  a 
oironlu-  letter  to  the  French  bishops  f  orblddioK 
the  pnblicalJoti  bj  them  of  the  syllabus  ann 
of  the  doctrinal  part  of  the  hull.  The  liberal 
French  press  snd  the  gorernment  journals  also 
attacked  these  wide  condemnations  as  "an 
act  subrersiTe  of  social  order,"  "a  monstrous 
error  in  politics  as  well  as  in  the  intellectual 
and  moral  order,"  "an  attempt  to  restore  an 
absolute  theocracy,  to  set  np  a  tyrauny  over 
everybody  and  everythiog."  The  mimster  de- 
clared the  doctrine  of  the  pope  to  be  "con- 
trary to  the  prinoiples  on  which  the  empire 
reposed,"  and  the  Joumal  det  Dibatt  tavnsla- 
ted  and  analyzed  the  propositions  condemned. 
Bishop  Dnpanloap  replied  to  the  latter,  point- 
ing out  over  TO  mistranslations  and  misconcep- 
tions; while  nearly  all  the  French  prelates, 
including  ArohbUbop  Darboy,  replied  to  the 
former,  denoundng  tne  ministerial  prohibition. 
The  bishop  of  B^ey  and  the  cardinai-arch- 
bidiop  of  BesanQon  read  both  documents  from 
the  pnlpit,  and  were  prosecuted  by  the  gov- 
ernment. Elsewhere,  though  the  proceeding 
of  Pins  IX,  was  generally  condemned  by  the 
sMular  press,  the  civil  governments  did  not 
feel  colled  npon  to  interfere  with  the  bishop^ 
for  whose  special  guidance  the  ayllabns  bad 
been  drawn  np.  In  the  beginning  of  1671  Dr. 
Schnlte,  professor  of  canon  and  German  law 
In  tiie  university  of  Prague,  in  a  pamphlet  en- 
titled "The  Power  of  the  Roman  Popes  over 
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Prinoes,  Countries,  Peoples,  and  Individually" 
assnmed  that  the  syllabus  with  all  Its  60  prop- 
ositions was  an  utterance  ta  cathedra,  as  d»- 
fined  by  the  council  of  the  Yatiean.  This 
assumption,  as  well  as  the  whole  argnment  of 
I>r.  Bchnlte,  waa  assailed  by  Bishop  Fetaler  of 
St  POltm  in  Lower  Austria,  who  had  been 
seoretary  of  the  council,  in  his  "Tme  and 
False  Infallibility  of  the  Popes "  (Vienna, 
1871;  English  translation,  London  and  New 
York,  1876),  for  which  he  received  a  oongrat- 
nlatory  letter  from  Pini  IX.  In  the  autumn 
of  1S74  the  doctrines  condemned  in  the  syl- 
lahns  were  bronght  prominently  before  tiie 
pnblia  by  Mr.  Gladstone's  pamphlet,  "  The 
Vatican  Decrees  in  their  Bearing  on  Oivil  Al- 
legiance." From  the  syllabus  and  the  bull 
Quanta  eura  he  selected  IS  propositions  bear- 
ing prlaoipolly  on  the  liberty  of  the  press,  at 
conscience,  worship,  and  speech,  on  the  ea- 
sentJal  rights  ot  both  ohnnih  and  state,  and 
their  mutaal  subordination,  on  edncation,  mar- 
riage, the  abolition  of  the  pope's  temporal 
power,  tolerance,  and  the  reconodiation  of  the 
papacy  with  modem  liberalism.  The  interpre- 
tation of  the  various  propoiitions  by  Mr.  Glad- 
stone, and  Ins  condnsions  therefrom,  drew 
forth  replies  from  Dr.  Newmam  Cardinal  Man- 
ning, and  other  Roman  Oatlitdic  writers,  who 
Bccnsad  him  of  mistranalating  several  propoai- 
tions  and  misstating  their  sense.  With  regard 
to  the  doctrinal  enthoritj  both  of  the  bull 
Quanta  aira  and  of  the  annexed  tyllabos,  it 
is  generally  admitted  by  Roman  Oatbolio  theo- 
It^ans  that  the  former  has  the  character  of  an 
m  eathtdra  utterance,  while  the  epeoiflc  char- 
acter of  the  latter  is  still  a  matter  of  dispute. 
All  agree  th^  the  propoations  condemned  arc 
errcneone,  snd  that  the  condemnation  should 
be  accepted  by  all  Catholics  as  final,  while  it  is 
muntained  by  some  that  the  syllabus  has  the 
same  ofllcial  and  doctrinal  value  aa  the  bull 
itself,  and  by  others  that  the  list  of  errors  is 
(Oily  compiled  for  the  convenience  of  bishops 
and  theologians,  each  proposition  hearing  only 
tiiat  censure  prononnoed  on  it  specially  in  the 
original  doonment. 

HVLVSnU,  tJie  name  of  two  popes,  besides 
an  antipope.  L  Sjhcstar  L,  Sttat,  bom  in  Rome 
about  270,  died  there,  Deo.  SI,  BBS.  He  suc- 
ceeded Pope  Melohiades  Jan.  81,  814,  and  con- 
curred with  the  emperor  Constantine  in  con- 
vening the  oouncil  of  Kice.  (See  Nidb,  Coitb- 
oiLa  OF.)  He  is  frequently  mentioned  in  his- 
tory in  connection  with  the  "donation"  said 
in  the  false  decretals  to  have  been  made  to 
bim  by  Constantine  of  Rome  and  its  tempo- 
ralities. His  feast  is  held  on  Dec.  81.  n. 
Sjlretlcr  IL,  (Mat,  bom  at  Amillao  in  An- 
vergne  about  920,  died  in  Rome,  May  la,  100S. 
He  was  a  Benedictine  monk  of  St.  Qirold, 
Anvergne,  stndied  under  Eatto,  archbishop  of 
Yich  in  Oa^onia,  and  at  Rheims,  and  opened 
in  that  dty  a  univermtT  course  nnder  the  pa- 
tronage of  the  emperor  Otho  II.,  which  became 
famous  thronghont  Europe.    He  constmoted 
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terreatrisl  and  celeatUl  globes  to  illaBtrat«  bis 
IsMonB,  and  a  Bteam  organ  to  explain  bis  les- 
sons on  morio;  ftud  be  is  etid  to  have  intro- 
daoed  the  use  of  the  Arabic  fiffaros  in  aritb- 
metio,  and  to  have  invented  tbe  first  wbeel 
and  wei(^t  dock.    He  was  sabseqaentlj  ap- 

Kinted  abbot  of  Bobbio  b/  Otbo  II. ;  but 
log  ao&ble  to  agree  with  tbe  monks,  bo  re- 
turned to  Bheinis  after  the  death  of  Otbo, 
resamed  bis  teaching,  and  beoame  secretary 
to  Archbishop  Adalberon  of  RheimB,  and  bis 
ancoesaor  thro&gb  a  contested  election.  He 
was  deposed  hj  Pope  John  XVI.,  and  fled  to 
the  oonrt  of  Otbo  III.,  who  made  bim  srcb- 
bisfaop  of  Ravenna  and  had  bim  elected  pope, 
April  2,  999.  He  diaplajed  nncommon  zeal, 
talent,  and  severitj  in  Lis  administration.  His 
universal  knowledge  caused  htm  to  pass  for  a 
magioisn.  His  letters,  nambering  14S,  were 
pnblisbed  by  Papire  MiuBon  {4to,  PariH,  1621), 
and  bj  Aiidr6  Duchesne  in  vol  ii.  of  his  Bu- 
torim  Francorum  SeriptorM.  His  oompleto 
works  are  pabliahed  in  rol.  cuzix.  of  Migne's 
PatrologU  latin«. — See  Bzovins,  SilsMter  IT. 
(4to,  Rome,  1639) ;  Hock,  Otrbert,  odtr  Paitt 
Sylvetter  II.  uruf  Mtn  Jahrhundwt  (Tienna, 
1687;  Frenob,Paris,  1842);  andMilman,  "Lat- 
in Ohristianitj,"  vol.  iii 

grLTOIS,  AcrtM,  the  Latinized  name  of  a 
French  anatomist,  Jaoqces  on  Bois,  born  at 
Lonville,  near  Amiens,  in  14T8,  died  in  Paris, 
Jan.  18, 1S66.  He  graduated  as  A.  B.  in  lfi81, 
delivered  lectares,  and  was  appointed  profes. 
sor  of  medicine  in  the  royal  college  of  Franoo 
in  1S50.  He  is  said  to  have  originated  tbe 
praotioo  of  inieoting  tbe  blood  vessels  to  fa- 
cilitate their  disseotion.  The  obliqne  fissure 
separatjag  the  anterior  and  middle  lobes  of 
the  oerebnim  is  oalled  from  him  the  fissare 
of  Sylvias, 

SYMBOU,  Okc^m,  abbreviations  of  the  ohem- 
ioal  names  of  the  elements,  which  are  com- 
bined into  formulas,  with  or  without  qnsitti- 
tative  signs,  to  represent  the  composition  of 
componnd  bodies.  'The  idea  of  representing 
the  names  of  chemical  substances  by  conven- 
tional signs  or  abbreviations  appears  to  be  a 
very  old  one.  The  alchemists  were  in  pos- 
session of  a  set  of  hieroglyphics  by  wbicb  the 
metals  and  the  four  so-called  elements,  fire,  air, 
earth,  and  water,  and  indeed  many  other  sub- 
stances, were  designated.  At  a  later  period,  as 
□hemical  knowledge  became  more  coosolidated, 
various  modifications  of  tbe  alcbemistical  no- 
tation were  from  time  to  time  proposed,  and 
adopted  to  a  greater  or  leas  extent.  Among 
these  shoold  be  specially  mentioned  tbe  sys- 
tem of  notation  offered  in  1TS7  by  Hassen- 
fratz  and  Adet,  as  an  appendix  to  Gujton  de 
Uorveau's  revised  system  of  nomenclature, 
BJnoe  its  failure  enables  ns  tbe  better  to  ap- 
preciate the  pecnliar  excellence  of  tbe  system 
which  now  prevails.  Here  was  a  system  of 
symbols  by  no  means  devoid  of  ingenuity,  and 
much  more  complete  than  uiy  previous  meth- 
od, pnblisbed  in  connection  with  a  new  sys- 
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tem  of  nomenclature,  which  was  soon  nniver- 
sslly  adopted,  and  recommended  by  tbe  com- 
mittee of  the  French  academy  by  whom  this 
nomenclature  bad  been  prepu^ ;  yet  it  met 
with  little  or  no  favor  among  chemists,  and 
was  soon  forgotten.  This  last  remark  applies 
as  well  to  the  symbols  proposed  by  Dalton  in 
1808,  in  connection  with  hia  writings  upon 
tbe  atomic  theory.  None  of  these  systems 
ever  came  into  general  use,  nor  does  it  appear 
that  they  were  of  much  value  as  instruments 
of  study  even  in  the  special  cases  in  which 
they  were  employed.  It  is  to  Berzelius  that 
chemical  science  is  ohiefiy  indebted  for  tbe 
simple  and  rational  system  of  notation  now 
in  use,  which  has  done  so  much  to  advance 
knowledge  and  to  lighten  the  tabors  of  chem- 
ioal  investigatora.  This  system,  in  its  first 
outlines  at  least,  appears  not  to  have  been  the 
resnlt  of  any  premeditated  plan  or  special 
study,  but  to  have  followed  incidentally  as  a 
natnral  result  from  the  investigation  of  the 
combining  proportions  of  bodies  with  which 
ita  author  was  occupied.  Thus  in  1SI4  he 
first  mentions  Ms  symbols  in  a  foot  note  to  a 
memoir  upon  nitrous  acid  (Gilbert's  Annalen 
Atr  Phyiii,  xlvi.,  1S4),  as  convenient  abbre- 
viations for  expressing  the  composition  of 
bodies,  which  he  has  himself  frequently  em- 
ployed in  his  private  memoranda.  Snbse- 
queotty  a  more  complete  exposition  of  the 

Slan  appeared  in  hia  Lehriueh,  and  in  Pof^n- 
orS's  AuTMltTi,  182S,  viii.,  7.  As  a  sign  to 
express  the  name  and  combining  equivalent 
of  an  element,  Berzelina  chose  the  initial  let- 
ter of  its  Latin  name ;  and  in  those  oases 
where  the  names  of  several  elements  oom- 
menoe  with  tbe  same  letter,  he  annexed  to 
the  common  initial  the  first  of  the  foUowing 
letters  in  the  Latin  name  of  the  element  which 
is  peculiar  to  it;  thns,  the  symbol  0  indicates 
an  equivalent  of  carbon,  CI  an  equivalent  of 
chlorine,  and  Or  an  equivalent  of  chromium. 
(For  a  oomplet«  list  of  these  symbols,  see 
EqiflTALaNT,  Cbemiou.)  There  are  varions 
other  symbols  used  in  chemistry,  some  to  ex- 
press qualities  as  well  as  tbe  atoms  or  mole- 
cules of  substances,  as,  for  instance,  tbe  signs 
which  express  the  quantivalence  of  bodies. 
(See  Atouio  Thbobt,  vol  ii.,  p.  88.)  The 
signs  -I-,  — ,  and  =  are  also  used  in  ohemical 
writing  for  tbe  purpose  of  Joining  the  sym- 
bols of  the  elements  together  in  formulas,  as 
K,0+H,SO.=K,8O,-|-2H,  or  0,H„0,-H,0 
=C.H,iOi.  When  nutted  by  tbe  sign  =  the 
formnlaa  are  called  equations.  Thus  the  lat- 
ter formula  is  an  equation  which  represents 
starch  as  being  formed  from  the  elements  of 
glucose  or  grape  sugar,  by  the  abstraction  of 
a  molecule  of  water  or  of  the  elements  of  such 
molecule.  The  quantity  of  any  substance  is 
nsually  expressed  by  placing  a  numeral  before 
it,  whether  tbe  substance  is  an  element  or  a 
compound,  unless  where  tbe  numeral  is  used 
to  express  the  number  of  separate  elements  or 
substances  which  enter  into  tbe  composition  of 
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ft  eotnpotuid.  Thus  8H  sigidfies  three  ktome  of 
hydrogen,  and  8H|0  thre«  molecolw  of  water, 
one  molecule  of  water  being  oomposed  of  two 
atomH  of  hydrogen  and  one  of  oi/gen.  The 
prefixed  nnmer^  however  only  inolndee  those 
Bymhols  which  are  not  aeparated  by  a  +  aign 
or  a  comma,  or  which  are  inclndad  in  paren- 
theaea ;  aa  2KCI,PtQli,  which  ia  the  formula  of 
potassic-platinio  chloride,  and  which  contains 
two  molecalea  of  chloride  of  potaesinio  united 
to  one  molecule  of  tetrachloride  of  platinnm. 
Two  moleonlee  of  potassioplatinio  chloride 
would  be  written  2(2KCl,PtU10-  A  nnmeral 
placed  at  the  right  of  a  symbol  and  a  little  be- 
low (or  Hometimea  aboTe)  mnltipliea  that  aym- 
bol  only.  Thoa,  the  formola  of  aalphnrio  add, 
HiSOi,  aigniflea  that  it  contains  two  atoms 
of  hydrogen,  four  of  oxygen,  and  one  of  sul- 
phur. A  numeral  plac«d  in  the  same  position 
with  regard  to  any  nnmber  of  aymboli  placed 
in  parentheees  haa  the  same  function.  Thua 
(HiN)iOOi,  which  la  the  fonnnla  of  normal 
ammonio  carbonate,  indicates  that  two  mole- 
enloB  of  tile  oompoand  baayle  ammoniura, 
U4K,  are  onited  to  one  molecule  of  the  oiion 
COi,  or  carbion.  A  capital  letter  with  a  daah 
above  it  is  often  used  to  atand  for  a  compound 
instead  of  an  element,  as  I  for  acetic  add, 
CiH,0,;   o  for  oxalic  acid,   CiH,0,.      Other 

rbole  and  abbreviations  are  alao  given  in 
article  Atoxio  Throby. 
Sm^   liTi,  a  Scottiah  aarseon,  bom  in 
Edinburgh  in  1799,  died  there,  June  26, 1870. 
He  received  his  diploma  aa  surgeon  in  1821, 
and  in  1828  became  a  fellow  of  the  royal  col- 


lectured  on  Burgery,  and  in  183S  was  appointed 
to  the  chair  of  clinical  sargery  at  Edinburgh. 
Ue  originated  or  aided  in  establishing  many 
improvements,  including  the  reaection  of  dia- 
eawd  joints  in  place  of  amputation  (a  prac- 
tice already  introduced  by  Rom  in  IS13),  the 
process  for  amputation  of  the  foot  at  the  ankle 
joint  (known  aa  "  fiyme'a  operation "),  and 
the  removal  of  large  tumors  of  the  lower  jaw 
by  exsection  of  the  entire  bone.  His  worka 
include  "  The  Exciaion  of  Diseased  Joints " 
(1881),  and  "  Princlplea  of  Surgery  "  (1883), 
both  republished  in  Philadelphia  (1866).— See 
"HemoriHl  of  the  Life  of  James  Syme,"  by 
Robert  Patcrson,  M.  D.  (Edinburgh,  1871). 

SmUCWIS,  (MhM,  a  pope  and  saint,  bom 
at  Sinagia  in  Sardinia  about440,  died  in  Rome, 
July  19,  S14.  He  was  appointed  archdeacon 
of  the  Roman  church  by  Pope  Felix  III.,  and 
was  elected  to  succeed  Anastasins  11.,  Nor.  22, 
498.  A  atrong  minority  of  Eutychiana,  head- 
ed by  the  patrician  Festus  and  favored  by  the 
Greek  emperor  Anaataaius  T.,  elected  at  the 
same  time  the  archpriest  Laurentins,  who  had 
consented  to  sign  ttie  ffenofieon  of  the  empe- 
ror Zeoo.  The  claims  of  the  two  parties  were 
referred  to  the  arbitrament  of  Theodoric,  king 
of  Italy,  who  decided  in  favor  of  Symmachns, 
Lanrontiaa  being  appointed  bishop  of  Nocera. 
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A  oonndl  held  in  Rome  in  Uarcb,  49S,  having 
enacted  decrees  against  all  bribery  and  intrigue 
In  papal  elections,  the  opposition  was  renewed, 
and  Lanreotius  secret^  returned  to  Rome. 
Symmochua  was  accused  of  peculation  and  adul- 
tery, and  Rome  became  the  scene  of  rioting  and 
bloodshed.  A  council  of  all  the  Italian  liiah- 
opa  was  convened  at  Rome  in  502,  and  The- 
odorie  hastened  thither  to  aeeure  tranquillity. 
The  pope  was  unanimonsly  acquitted  of  the 
charges  brought  against  him.  In  France  the 
biahops  declined  to  acknowledge  the  competen- 
cy of  a  local  synod  to  ait  in  judgment  on  their 
Buperior,  and  a  third  council  met  in  Rome  in 
SOS,  to  which  the  emperor  Anaetasius  (whom 
Symmaohus  had  eicommunioated)  sent  repre- 
aentativea,  who  accuaed  the  pope  of  Hanicnie- 
iam  and  of  promoting  sedition.  Symmachns, 
through  his  legate  Ennodins,  declared  that  be 
bad  freely  submitted  to  the  Judgment  of  the 
former  bishops,  proved  that  he  had  combated 
ManichKiem,  and  promised  to  restore  the  em- 
peror to  his  communion  as  soon  as  the  latter 
ceased  to  protect  Eutychianiam.  With  the 
council  ended  the  achiam  in  Rome,  but  Anas- 
tasios  persecuted  all  who  sustained  Symma- 
chns. The  latter  published  a  treatise  in  which 
be  refuted  the  charges  against  his  doctrine 
and  morality.     His  feast  is  held  on  July  19. 

STMHMBES,  QalatM  AaxMm,  a  Roman  au- 
thor of  the  4tli  century  A.  D.  He  was  edu- 
cated in  OanI,  and,  after  being  qntestor  and 
prsBtor,  waa  appointed  in  A.  D.  86fl  corrector 
of  Lncania  and  the  Bmttii.  In  87S  be  waa 
proconsul  of  Africa,  in  884  prefect  of  Rome, 
and  in  891  consul.  He  was  a  sincere  pagan, 
and  labored  to  maintain  bis  futh.  His  ex- 
tant works  are  10  books  of  epiatlea  containing 
9SS  lett«rs,  and  fragments  of  orations  which 
Angelo  Mai  discovered  in  one  of  the  palim- 
paeata  of  the  Ambrosian  library,  and  othera 
from  a  Turin  and  Vatican  manuscript.  The 
first  edition  of  the  epistles  was  publiahed  in 
the  pontificate  of  Julius  IT.  One  of  the  best 
ia  that  of  Scioppins  (4to,  Uentz,  1808). 

STlHiB,  Jaka  Ckmt,  an  American  soldier, 
bom  in  New  Jersey  about  1780,  died  at  Ham- 
ilton, Bntler  co.,  Ohio,  May  28,  1829.  He  en- 
tered the  army  as  ensign  in  1802,  fought  in 
the  war  of  1813,  settled  at  Newport,  Ky.,  and 
wrote  and  lectured  on  his  theory  that  the  earth 
is  hollow,  open  at  the  poles,  and  capable  of 
being  inhabited  within.  He  publiahed  "The- 
ory of  Concentric  Spheres"  (12mo,  Cincin- 
nati, 182S).  For  an  abstract  of  Symmea'g  the- 
ory and  BTgnmenta,  see  the  "Atlantic  Hontb- 
ly"  for  April,  1878. 

STHPllVEnC  DIE.    Bee  Ink,  vol.  ix.,  p.  284. 

STMPHOHT  (Or.  aim,^  with,  and  fuMj,  voice), 
a  term  originally  signifying  merely  a  concor- 
dance of  tones,  but  applied  auccessively  to  cer- 
tain vocal  compositions,  to  compositions  partly 
vocal  and  partly  inatrumentai,  to  abort  intro- 
ductory or  intermediate  inatrumentai  pasaagea 
in  compontions  which  are  predominantly  to- 
oal,  and  finally  to  elaborate  and  extended  com- 
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positionB  for  izutraments  onljr  and  in  the  ao- 
nata  form.  In  thU  senae  the  word  is  dow 
generallf  used.  The  germ  of  the  modern  S7m- 
pbonj  rosy  be  found  in  the  suitei  prefix^  b^ 
Soarlatti  to  hU  operu,  which  he  designated  aB 
the  sjmphony,  oonBlBbng  of  three  movement* : 
1,  lUeKTo;  S,  andante;  3,  ailegro.  But  it  was 
not  till  the  time  of  Haydn,  oalled  the  father 
of  the  ijinphonj,  that  this  kind  of  oompositioD 
took  ita  present  form.  He  added  a  fourth 
moremeut,  the  minnetto,  and  elaborated  the 
whole  atniotnre  of  the  syniphonj.  He  com- 
posed lis  works  of  this  kind.  The  form  that 
Hajdn  flzed  upon  was  adopted  bj  Uozart  and 
Beethoven,  the  lattereapeoiallygiTing  a  breadth, 
dignity,  and  grandeur  to  his  ijmphomes  that 
have  nude  them  the  masterpieces  of  this  form 
of  mnmoal  art.  In  the  final  movement  of  his 
ninth  or  ohoral  symphony  he  introdaood  vooal 
mosio,  an  example  whioh  has  not  been  followed 
by  later  oomposers.  Mendelssohn,  Gade,  Rei- 
neoke,  Lisct,  and  RafF  are  among  the  more 
modern  oomposers  of  works  of  this  olass. 

BTOLECADn    Bee  AnooNAirra. 

iiaMWGBS  (Or.  awaYari,  assembly,  plaoe 
of  assemldy;  Heb.  Itth  hakktjieteth,  house  of 
assembly),  a  bnildiog  appropriated  to  worship 
and  the  performance  of  pnDlic  raligionB  rites 
in  Jewiah  oouBTegations.  Oorresponding  to 
the  word  oharcE  in  Ohristian  terminology,  the 
term  is  alio  applied  to  the  Jewish  community 
in  general.  The  earliest  synagogues,  estab- 
lished in  the  times  of  Persian  and  Greek  role 
in  Jndea,  were  also  for  deliberative  parposes. 

g'or  the  "great  synagogue"  or  assembly  see 
■BBiws,  vol  viii,,  '"' '  '■  ' 
centnriea  they  were 
lar  BB  well  as  higher  inatruotioi 
Jewish  oommnnities  this  is  mostly  imparted  in 
a  separate  bnilding,  called  btth  hoMmidrath, 
hoosa  of  atndy.  The  synagogue  is  generally  a 
high  building,  facing  the  four  oardinal  points, 
and  provided  with  seats  and  dMks  on  the  floor 
for  the  male  members  of  the  congregation,  and 
with  galleries  for  the  Females.  The  east  wall, 
whioh  all  must  face  daring  the  reoital  of  cer- 
tain prayers,  encloses  the  "holy  ark"  (aron 
hakkodtih),  in  which  Hebrew  copies  of  the 
Fentateaoh,  written  on  Tellnm,  are  deposited ; 
and  opposite  it,  near  the  centre,  is  the  platform 
(bimah)  on  whioh  the  reading  from  the  same  is 
performed  by  the  reciter  or  oontor  {'hataa),  or 
by  a  special  reader  (hfre).  Sermons  or  leo- 
torea  ue  delivered  from  a  Hnaller  platform 
adjoining  the  "holy  ark,"  by  the  rabbi  or  a 
Bpeoial  preooher  or  lectorer.  The  offloes  of 
reciter,  reader,  and  lecturer  are  often  united 
in  the  some  person.  Of  late  the  use  of  the 
choir  has  become  frequent,  and  the  internal 
arrangements  of  the  synagognes  have  been 
more  and  more  assimilated  to  those  of  Ohris- 
lian  ehnrehes. 

SIHBIVS,  a  philosopher  of  the  Sth  oentnry, 
bom  in  Cyrene,  Afrioa,  about  876,  died  at 
Ptolemaia  about  4S0.  Ea  was  of  on  ancient 
Greek  family,  studied  at  Alexandria  nnder 


Hypatia,  and  at  Athena,  and  on  hla  return  to 
Oyrene  devoted  himself  to  literary  porsuita. 
Famine  having  oome  upon  Oyrene  about  897, 
Synerins  was  s«it  to  Oonstantinople  to  solicit 
aid,  and  was  saoceasfuL  After  three  years' 
stay  in  the  Byzantine  o^iital,  he  retorned  to 
Oyrene,  and  soon  afterward,  nnder  the  infln- 
enoe  of  a  Christian  wif^  renounced  paganism. 
In  410,  on  the  death  of  the  bishop  of  Ptolemaia 
(now  Tolmeta  in  Barca),  Syneeini  was  ohMea 
to  the  see,  although  he  had  not  been  bap- 
tized, was  married,  and  held  opinions  not  re- 
gtuxled  in  the  aharoh  as  orthodox.  He  aooept- 
ed  the  post  with  relnotance,  was  baptised,  and 
after  seven  months  of  preparation  entered  upon 
his  episcopal  duties.  He  was  a  Neo-Platonist 
before  he  became  a  OiuisCian,  and  during  hia 
episcopate  expltuned  Christian  dogmas  in  the 
light  of  bis  philosophy,  inclined  to  the  prebz- 
istence  of  the  human  soul,  believed  in  its  in^ 
mortality,  held  the  resnrreotion  to  be  a  myth, 
and  ooaoeived  the  Trinity  as  a  triple-headed 
energy  displaying  the  innate  natnre  of  the 
"onity  of  nnitles,"  His  works  oonaist  of  wit- 
ties,  treatises,  and  hymns.  The  beet  oomplete 
oolleotion  of  tiiem  is  that  of  Petan,  in  Creek 
with  a  Latin  translation,  editions  of  whioh 
appeared  at  Paris  in  1S12,  IQSS,  and  1640.  A 
new  and  more  critical  edition  was  published 
byErabinger  (3  vols.  8vo,  Berlin,  1351).  Many 
editions  of  the  hymns  have  been  published 
with  trsnalotions  into  various  tongnea.  A 
French  version  first  appeared  in  1681,  and 
new  ones  in  1886  and  16B9.  See  slao  Uigne'a 
Patrolo^  graequt,  vol.  Izvi. ;  and  Kolbe,  D»r 
BUehof  Sgnenut  eon  Cynna(Bw^ii,  1870). 

STPHIL  a  ffumidian  prince,  bom  abont  S60 
B.  C,  died  in  301.  In  SIS  he  was  king  of  the 
Masstesylians,  the  westernmost  tribe  of  the 
Numidions,  and  was  at  war  with  Carthage,  in 
which  he  wsa  encouraged  by  the  Romana. 
Carthage,  however,  induced  Gala,  king  of  the 
Hassylians,  to  declare  war  against  him,  and 
Syphox  was  defeated  by  Hosdrubal  and  Gala's 
son  Masinissa.  Syphai  fled  to  Mauritania  and 
Qolleoted  a  new  force,  bat  was  again  defeated 
by  Masinissa.  He  lubseqnently  reined  pos- 
seasion  of  his  tlirone,  and  HaMlmba],  to  pre- 
vent his  yielding  to  the  overtures  of  Bcipio  for 
an  alliance,  gave  him  his  daughter  Sophonisba 
in  marriage.  On  the  death  of  Gala,  Byphaz 
with  Oarthaginion  aid  wrested  the  throne  from 
Ma^uissa,  and  made  him  a  furtive.  When 
Scipio  landed  in  Africa  in  204,  Syphax  joined 
the  Carthaginians  with  an  army  of  60,000  foot 
and  10,000  norse.  He  encamped  in  the  vtcinitj 
of  tlie  Romans,  and  during  the  siege  of  Utioa 
held  prolonged  negotiations  with  Scipio;  but 
the  latter  suddenly  fell  upon  bis  camp  in  the 
night,  set  fire  to  its  straw  huts,  and  nearly  de- 
stroyed his  army.  Two  more  armies  rwaed  by 
him  were  defeated,  and  he  was  finally  made  a 
prisoner.  Polybins  says  be  appeared  in  Sdpio's 
triumphal  procesuon,  but  Livy  denies  it. 

SYPHILIS.    See  Sxur,  Disuau  or  tbx,  in  . 
Supplement,  p.  838. 
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I,  an  luTerted  TT-ahaped  tnbe  used  to 
draw  liquids  over  tlie  oontaining  walls  of  rea- 
erroin.  It  acta  upon  the  prinoipla  diat  the 
flow  wiU  be  ia  the  direotion  of  that  leg  which 
oontaina  1h»  greaXegt  vertical  height  of  liquid. 
The  instminent  will  act  onij  when  the  bend 
at  the  top  is  not  higher  above  the  level  of  the 
water  in  the  reservoir  than  the  atmoapherio 
presBore  at  the  looalit;  is  OBpable  of  BueUining 
a  oolumn  of  the  liqnid  acted  npon,  whioh  for 
water  coold  ool?  be  a  little  over  88  ft  at  the 
sea  lerel,  and  at  a  height  of  10,700  ft.  lesa  than 
SO  ft.  (See  FuHP,  vol.  ziv.,  p.  82.)  If  the 
liquid  is  meronrj',  the  bend  of  the  ajphon  ooold 
not  bfl  more  than  29  or  80  in.  above  the  level 
in  the  reservoir  at  the  sea  level  In  praotioe 
tlie  ontar  or  disoharge  leg  is  nsnallj  longer  than 
the  ooe  immeraed  in  the  liqaid ;  but  the  onlj 
reqairemant  is  that  its  orifioe  shall  be  lower 
than  the  level  of  the  liquid.  It  is  convenient 
to  hare  a  anotloiL  pipe  attached  to  the  oater 
lag  for  prodnoing  ezhanstion,  the  lower  oii- 
floe  In  toat  leg  bring  closed  at  the  time. 

BUI,  or  SyiM.  !•  A  Grecian  idand,  inolndad 
in  the  Orolades,  20  m.  N.  W.  of  Pares;  area, 
45  aq.  m. ;  pop,  in  1870,  26,480,  It  ia  of  verj 
irregiilar  outline,  with  steep  and  ragged  coasts. 
The  chief  produotiona  are  wheat,  barlej,  cot- 
ton, figs,  ulk,  and  especially  wine,  whose  prdses 
have  been  anng  by  Homer.  B.  ^m,  Hew  Sirai, 
or  Hoaapali,  the  capital  of  the  island  and  of 
the  Greek  aomarohy  of  the  Cyclades,  dtnated 
at  the  head  of  a  baj  on  the  E.  ooaat,  near  the 
■ite  of  the  ancient  city;  pop.  in  1870,  30,096. 
It  is  the  Beat  of  a  Roman  Oatholio  biahop,  and 
of  the  Greek  bishop  of  the  Oyolades.  It  is 
the  principal  commercial  port  td  Greece  and 
■n  important  station  for  steamers.  The  im- 
ports in  1878  amonnted  to  £791,600,  and  the 
ezporta  to  £172,887.  The  old  part  of  the 
town,  originally  bailt.on  a  hill  aa  a  protection 
uainst  piratea,  ia  inhabited  chiefly  dj  Roman 
<^tbolica,  and  the  lower  part  by  Greeks.  At 
the  oloae  of  the  Cretan  war  in  1869,  the  port 
waa  blockaded  by  Hobart  Paaba. 

BIUCD8E  at  Siraeuia  or  Sirafota).  L  A 
province  of  Bidly,  on  the  E.  coast,  bordering 
on  Catania  and  Oaltanisetta,  and  the  Mediter- 
ranean; area,  1,439  sq.  m. ;  pop.  in  1872,  294,- 
680,  It  is  chiefly  monDtainonB,  but  the  sonth 
la  a  plain.  The  principal  rlTers  are  tbe  Ana- 
po,  Abino,  and  Bagosa.  The  valleya  of  these 
rivers,  the  baaes  of  the  mountains,  and  the 
diatrict*  along  the  coast  are  very  fertile,  and 
contain  excellent  psstnrea  and  some  good  tim- 
ber. Agrionltore  and  cattle  raising  are  the 
chief  oocnpationB.  Tbe  principal  products  are 
grun,  barlej,  ollvea,  wines,  fmit,  fiaz,  and 
hemp.  Among  the  mineral  prodncta  are  mar- 
ble, agates,  staJactites  of  varions  colors,  and 
bitmnen.  The  province  is  divided  into  the 
districts  of  Syracnae,  Noto,  and  Modioa.  IL 
A  city  (ano.  Syraewt),  capital  of  the  prov- 
ince, on  the  E.  coast,  80  m.  S.  8.  £.  of  Oata- 
aio,  and  61  m.  S.  by  W.  of  Messina ;  pop.  In 
1872,  22,170.    It  is  forUfled,  and  mnintaiDa  a 
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ganitOB,  bnt  is  commanded  by  the  hei^ta 
of  Aohradina.  It  ia  the  see  of  a  biahop,  anJd 
haa  a  fine  cathedral,  partly  on  tbe  site  and 
partly  composed  of  the  ancdent  temple  of  Ui- 
oerva,  nncnerons  palaces,  and  sevaial  chnrches 
and  eonvents.  The  etreets  are  narrow,  and 
there  are  extensive  rains  of  amphitheatres, 
hatha,  &c  The  (uty  baa  some  trade  in  wine, 
oil,  brandy,  fruits,  aalt,  saltpetre,  solphni, 
and  a  little  grain. — The  ancient  Byraousn  waa 
the  largest  city  of  Bidly;  its  walla,  flanked 
by  towers,  were  about  22  m.  in  circuit,  and 
the  number  of  inhabitants  in  its  moat  pros- 
peroas  period  ia  stated  by  different  writers  at 
S00,000,  900,000,  and  even  1,200,000.  It  really 
consisted  of  five  towns  adjoining  each  other, 
bnt  separated  by  walla,  viz.,  Ortygia,  Achra- 
dina,  Tyohe,  Neapolis,  and  tbe  Epipolie,  and 
hence  was  sometimes  called  Pentapolis,  The 
original  dty  was  Ortygia,  on  an  oblong  island 
about  2  m.  in  drcnit,  between  the  Great  or 
Greek  harbor  on  the  west  and  tbe  Little  har- 
bor on  the  east;  aft«r  a  time  it  was  connected 
with  the  mainland  by  a  causeway,  and  waa 
then  spoken  of  as  Ortygia  on  the  peninaola. 
Achraaina,  which  was  next  in  age,  was  on  the 
other  side  of  the  little  harbor,  end  extended 
along  the  sea  ooaat  for  about  8  m.,  £.  of  the 
port  of  Trogilns,  without  the  limits  of  tbe 
city ;  it  was  built  partly  on  the  lowlands  along 
the  shore,  and  partly  on  tbe  heights  which 
rise  in  a  wall  of  rocks  some  little  distance 
inland.  N.  W,  of  Achradina  and  on  the  same 
range  of  heights  stood  Tyche,  separated  from 
It  only  by  a  doable  wall  and  a  highway  be- 
tween; it  extended  northward  about  2  m., 
and  at  its  W,  extremitv  were  several  heights 
named  the  EpipoUe,  which  were  endoaed  by 
Dionysius  the  Elder  and  formed  one  vast  for- 
treaa.  S.  of  Tyohe,  and  opposite  Ortygia,  on 
tbe  lowlands  and  extending  to  the  wall  of 
Achradina,  at  the  foot  of  the  heights,  waa  No- 
apolis  or  the  new  town.  W,  and  8.  of  Orty- 
aja,  aronnd  the  marshy  shores  of  the  Greet 
barbor  as  far  as  the  roclcy  peninsula  of  Plem- 
myrium,  were  suburbs  and  gardens.  After 
the  Roman  conqutet,  as  the  dty  declined  in 
wealth  and  population,  its  limits  became  more 
restricted ;  at  the  time  of  Augustus  it  occupied 
only  Ortygia  and  the  lower  part  of  AcJura- 
dina,  and  since  iu  capture  by  the  Baracens  it 
has  been  oonfiued  to  the  Ortygisn  peninsnla. 
The  hdghta  of  Achradina  now  present  only  a 
surface  of  rock,  the  ancient  buildings  end  the 
soil  having  been  alike  removed.  The  sea  haa 
undermined  the  shore,  the  walls  have  disap- 
peared, and  over  the  elevated  and  extensive 
pldn  only  steps  hewn  in  the  rook  or  a  few 
oonrses  of  stone  give  evidence  of  the  vest  pop- 
ulation whioh  once  inhabited  it.  On  the  pen- 
insula and  the  lowland  portion  of  Achradina 
and  Neapolis,  evidences  of  the  former  great- 
nees  of  Syracuse  are  more  abundant.  Kear  the 
borders  of  Tyohe,  Aohradina,  and  Neapoba  is 
the  andent  theatre  hewn  out  of  the  rook  and 
now  much  overgrown  with  boshes;  it  ia  440 
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ft  in  diameter,  contained  60  ranges  of  teats,  trac«fl  of  several  other  palacee.  The  lautvmim 
all  cat  in  the  rock,  and  could  aooommodate  or  latomia,  originall?  quarries  cut  in  the  wall 
24,000  spectstora.  Not  far  from  this  are  the  of  rocks  which  formed  the  face  of  the  heights 
rnins  of  an  amphitheatre  of  the  Boman  period,  of  Achradina,  and  excavated  to  the  depth  ot 
Nearer  to  Ortjeia  are  the  ruins  of  the  pal-  SO  to  80  ft.,  are  still  perfect.  Some  of  tfa«m 
ace  of  Agathocles,  tnd  on  the  peninsolit  ore  {  were  used  as  prisons;   in  one  the  Athenian 
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e  confined  on  the  snrrender  of 
ifioiss,  and  most  of  them  perished.  Near  the 
site  of  the  ancient  theatre,  on  one  aide  of  the 
qaarry,  is  that  remarkable  prison  cat  in  the 
rook,  now  called  the  "  ear  of  Dionjaias." 
There  are  also  catacombs  of  great  extent  con- 
taining Hnbterranean  atreeta  of  tombs,  is  which 
Greek  and  Roman,  Christian  and  Saracen,  have 
all  foand  barial.  The  remuoa  o(  a  great  sqne- 
dnct  begun  by  Gelon  and  improved  b^  Htero 
also  exist.  Kear  the  left  bank  of  the  Anapo, 
outside  the  walls  and  S.  W.  of  the  city,  are 
the  ruins  of  the  temple  of  Jnpiter  Oljmpiiu. 
The  oelebrated  foantaia  of  Arethnsa,  long  in  a 
minoos  condition  and  ased  bj  washerwomen, 
has  been  repaired  and  beantified  by  the  city 
anthorities;  a  wall  separates  it  from  the  sea. 
There  are  also  remains  of  several  baths,  one 
of  them  with  a  spiral  staircase.  In  the  tan- 
senm  of  the  modem  city  are  preserved  stst- 
aea,  vases,  coins,  and  inscriptions  gathered 
from  the  rains.-- Syracuse  was  founded  by  the 
Oorinthians,  under  Arcfatas,  abont  784  B.  C. 
Within  TO  years  it  began  to  send  ont  colo- 
nies, among  which  were  Acra  (884),  CaamenB 
(about  644),  and  Oamarina  (599).  In  486  an 
oligarchy  called  the  Geomori,  or  Gsmori,  who 
had  usurped  the  government,  were  overthrown. 
They  withdrew  to  Casmenn,  but  Gelon,  despot 
of  Gela,  restored  them  to  power,  reserving 
for  himself  the  supreme  government.  (See 
Gelon.)  Uiero,  his  successor  (about  4T8),  was 
s  patron  of  literature  and  the  arte.  His  broth- 
er Thrasybulas  anoceeded  bim  in  467,  bat  his 


tyranny  soon  caused  his  expatsion,  and  a  pop- 
alar  government  was  instituted.  (See  Hnso.) 
In  416  the  Atbenians  formed  a  leagne  against 
Syracuse,  and  besieged  it  the  following  year. 
The  Spartans  came  to  the  aid  of  the  Syra- 
cusans,  and  in  September,  418,  a  great  naval 
battle  was  fought,  in  which  the  Atheniatu, 
under  Niciaa  and  Demosthenes,  were  defeat- 
ed, their  ships  destroyed,  about  80,000  men 
killed,  and  10,000  made  prisoners.  In  405 
Dionyeius  the  Elder,  taking  advantage  of  the 
popular  alarm  at  the  aggressions  of  the  Oar- 
thaginians,  made  himself  despot  of  the  city, 
ooncluded  a  peace  with  Carthage,  and  mied 
vigorously  but  tyrannically  for  88  years.  He 
fortified  the  town,  and  in  S97  commenced  war 
against  the  Carthaginians,  and  defeated  them. 
Twelve  years  later  he  had  extended  bis  do- 
minion over  the  greater  part  of  Sidly  and  a 
part  of  Magna  Grecia.  He  was  succeeded  in 
867  by  his  son  Dionysius  the  Younger,  whose 
tyranny  and  debauchery  brought  about  his  ex- 
pulsion by  Dion  in  367 ;  he  regained  his  power 
lu  S48,  but  was  finally  expelled  by  Timoleon 
in  84S.  (See  DioiTTsnrs.)  The  restoration  of 
liberty  to  Syracuse  by  the  latter  was  followed 
by  nnexampled  thongh  brief  prosperity;  and 
26  years  later  Agatnoclea  acquired  despotic 
power  over  the  city,  and  used  it  for  28  years 
to  plunge  her  in  new  and  destructive  wars. 
(See  AoATHOCLsa.)  After  his  death  (S80)  a 
short  respite  was  bad,  bnt  soon  new  tyrants 
assumed  the  sway,  till  in  270  Hiero  II.  ob- 
tained supremo  power,  and  maintained  a  firm 
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and  jndicioiu  utminUtnitioii  for  54  years.    In 

96S  n«  made  a  treaty  with  Rome,  whose  stead- 
fast ally  be  thenceforward  became.  During 
bis  reisn  Syraouae  attained  to  its  highest  spleD- 
dor.  With  bU  death  (216)  a  great  obange 
took  place-  His  graudaoa  and  snoceasor  Hie- 
ronymos  abandoned  the  alliance  of  Borne  for 
that  of  Oarthage.  and  after  hia  death  the  Car- 
thaginiana  brougol  about  an  open  mptcre  with 
Rome,  which  led  to  the  siege  of  Syracuse  hy 
MarceUns  (214-212),  a  siege  rendered  iJlnetri- 
ODB  by  the  patriotic  efforts  of  Archimedes,  bnt 
which  finally  resulted  in  the  capture  and  plun- 
der of  the  city.  The  magniScent  works  of  art 
then  carried  as  plunder  to  Rome  gave  the  first 
impnlse  to  the  love  of  Greek  art  among  the 
Bomans,  Syracuse  fell  into  decay,  end  lost 
tn  wealth  and  popolation.  Augustus  in  vain 
endeavored  is  21  B.  0.  to  restore  it  by  send- 
ing a  Roman  colony.  In  the  4th  century  A. 
P.,  thougb  mnoh  decayed,  it  was  still  one  of 
the  largest  cities  of  Sicily.  It  felt  into  the 
bands  of  the  Goths  at  tbe  overthrow  of  the 
western  empire,  but  was  recaptured  by  Belisa- 
rios  in  586,  and  remained  a  fief  of  the  Byzan- 
tine emperors  till  878,  when,  after  a  siege  of 
nine  months,  it  fell  into  the  hands  of  tbe  Sara- 
cens, who  massacred  its  inhabitants,  destroyed 
its  fortifications,  and  hnmed  the  city.  In  10S8 
Count  Soger  of  Sicily  made  himself  master  of 
Syracuse.  It  was  partially  rebnilt  and  forti- 
fied by  Charles  Y.,  but  in  1642,  IQSS,  and  ITST 
was  nearly  destroyed  by  earthquakes.  On 
April  8,  1S49,  during  the  Sicilian  insnrrection, 
it  surrendered  to  the  Neapolitan  fleet,  and  in 
1860  it  espoused  the  oause  of  Garibaldi. 

STUCUSE^  a  city  and  the  county  seat  of 
Onondaga  co.,  New  York,  at  the  head  of  Onon- 
daga lake,  on  a  creek  of  the  same  name,  147^ 
m.  by  the  New  York  Central  railroad  W.  by  N. 
of  Albany  and  15(H  m.  E.  of  Buffalo ;  lat.  48° 
8'  N.,  Ion.  78=  9'  W. ;  pop.  in  1860,  22,271 ;  in 
1360,28,119;  in  1870,  48,051,  of  whom  18,SgO 
were  foreigners,  including  G,0S2  Germans  and 
6,l7a  Irish ;  in  187G,  49,808.  The  main  por- 
tion lies  in  the  valley  of  the  creek,  whije  the 
£.  part  ii  on  two  ridges,  tbe  summits  being 
about  200  ft.  above  the  lake.  It  is  very  regu- 
larly laid  out ;  but  few  of  the  streets  are  lees 
than  66  ft.  wide,  and  many  of  them  99  ft,, 
well  shaded,  with  ocoaaional  imall  ornamented 
sqnares.  The  business  portion  is  aabstantially 
built  of  briok ;  but  the  great  maiority  of  the 
dwellings  are  of  wood,  surrounded  with  lawns 
and  gardens.  The  court  house,  o£  Onondaga 
dressed  limestone,  besides  the  usual  court 
rooms,  contains  the  library  of  the  court  of 
appeals  (6,000  volumes) ;  it  cost  (40,000.  Tbe 
city  hall  is  of  brick,  on  tbe  N.  side  of  a  little 
park.  The  state  armory,  on  Armory  park 
(about  two  acres),  is  of  brick,  covers  on  area 
it  86,000  sq.  ft.,  and  cost  (86,000.  The  Onon- 
daga County  savings  bank  is  a  fine  bnildiog  of 
Onondaga  limestone  in  the  renaissance  style, 
costing  (300,000.  The  Syracuse  savings  bank, 
in  oonrae  of  constrmotion,  ia  of  Ohio  buff  sand- 
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stone  with  trimmings  of  New  Jersey  red  sand- 
stone. The  first  Presbyterian  cbnrch,  the  cost- 
liest in  the  city,  is  of  Fulton  brown  (tone  in 
tbe  middle  Gothic  style,  with  a  lofty  spire. 
Syracuse  university  ia  on  an  elevation  in  tbe 
S.  £.  part  of  the  city,  with  diversified  grounds 
comprising  60  seres.  The  building  is  of  rough 
dressed  limestone  asblor,  with  fine  cut  trim- 
mings  in  the  Italian  style,  is  BO  ft.  by  180, 
and  three  stories  above  the  basement.  On 
a  heantiful  elevation  just  W.  of  tbe  corpo- 
Tste  limits  of  the  oity  stands  the  New  York 
state  asylum  for  idiots,  an  elegant  structnre 
in  the  Italian  style  erected  in  1866.  (See  Ini- 
ooT,  vol.  iz.,  p.  174.)  The  principal  cemetery 
is  Oakwood,  comprising  about  160  acres,  in  a 
fine  natural  situation  in  the  8.  £.  quarter  of 
the  city.  It  has  been  handsomely  laid  out,  and 
contains  many  fine  monuments. — Syracuse  Is 
an  important  railroad  centre  ;  88  passenger  and 
SO  freight  trains  arrive  and  depart  daily.  The 
diverging  lines  are  as  follows :  tbe  Oswego 
and  Syracuse;  Syracuse,  Phceniz,  and  Oswe- 
go ;  Syracuse  and  Northern ;  New  York  Cen- 
tral; SyracDse  and  Chenango;  Syracuse,  Bin  g- 
bamton,  and  New  York ;  and  the  Auburn 
branch  of  tbe  New  York  Central.  The  Erie 
canal  passes  through  the  city,  and  the  Oswego 
canal  runs  N.  from  near  the  centre.  In  1674, 
110,000  tons  of  freight,  exclusive  of  wood  and 
lumber,  cleared  at  tbe  collector's  ofGce.  The 
controlling  interest  has  always  been  tbe  manu- 
facture of  salt.  The  springe  were  first  visited 
by  Jesuit  missionaries  in  1664,  who  made  some 
salt  and  carried  it  to  Quebec.  From  this  time 
to  the  setUeraent  of  tbe  whites  in  1787  it  was 
manufactured  by  the  Indians  and  was  an  article 
of  traffic.  The  manufacture  has  steadily  in- 
creased since  the  settlement.  In  1797  the  state 
took  control  of  the  springs  and  passed  laws  for 
tbe  regulation  of  the  business.  From  1767  to 
1806  inclusive,  78,000  bushels  were  made ;  1807 
to  1816,  267,000 ;  1817  to  1826,  608,000  ;  1827 
to  1886,  1,594,000;  1887  to  1846,  8,OGB,O0O; 
1847  to  1866,  6,088,000.  In  1874,  6,029,800 
bushels  were  manufactured  on  tbe  reservation, 
mostly  in  the  city.  There  are  20  salt  com- 
panies, which  manufacture  both  by  solar  and 
artificial  heat,  emnloying  a  vast  amount  of 
capital  and  bandreas  of  men.  There  ore  nbont 
90  other  manufactories,  producing  articles  in 
1874  to  the  value  of  about  (14,000,000.  The 
most  important  are  a  blast  furnace,  Bessemer 
steel  works,  two  rolling  mills,  three  engine  and 
boiler  works,  five  founderies  and  machine  shops, 
a  bolt  and  nut  factory,  a  manufactory  of  mower 
and  reaper  knives,  a  railroad  journal-box  fac- 
tory, seven  planing  mills  and  sash,  door,  and 
blind  factories,  two  fmit-conning  establish- 
ments, an  extension  table  factory,  five  manufac- 
tories of  musical  instmmenta  (organs,  pianos, 
&c.),  one  of  picture  frames,  one  of  glass,  two 
of  matches,  one  of  agrionltnrol  implements, 
one  of  mowers  and  reapers,  three  of  saddlery 
hardware,  three  of  hoots  and  shoes,  seven  of 
ready-made  clothing,  many  of  cigars,  two  of 
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fDrnitnre,  two  of  paper  boxes,  two  of  rilrer  ■ 

ware  and  jewelrj,  DDmerons  barrel  factories, 
aeven  breweries,  &ree  flonring  milla,  gas  works, 
and  sis  stoDe-dressing  yards.  There  ore  Sve 
national  banks,  with  an  aggregate  capital  of 
$1,130,000;  two  state  banks, oapital$440,000; 
a  tnut  and  deposit  company ;  two  private  bank- 
ing hoQses,  and  three  savings  institutions,  with 
npward  of  $7,000,000  deposits.— The  city  is 
divided  into  e^ht  wards,  and  is  governed  by 
a  mayor  and  a  board  of  eight  aldermen  (one 
from  each  ward).  It  has  an  effective  police 
force,  a  (;ood  fire  deiiartment,  water  works,  and 
street  railroads.  The  assessed  value  of  prop- 
erty is  $12,S10,987;  funded  debt  of  the  city, 
$1,380,000.  The  principal  charitable  institu- 
tions are  the  ooanty  orphan  asylnm,  St.  Vincent 
de  Fanl's  asylum  for  children,  the  "Home" 
for  aged  and  indigent  females,  Bt.  Joseph's  hos- 
pital, and  the  honse  of  the  Good  Shepherd. 
There  are  a  high  school  and  IS  other  public 
schools,  with  graded  departmeats  and  an  aver- 

X  attendance  of  6,48i  pnptla.  The  central 
ary  in  the  high  school  building,  a  free  cir- 
culating library  nndcr  the  direction  of  the 
board  of  education,  contains  about  12,000  vol- 
nmes. — Syracuse  university  was  established 
by  the  MethodisU  in  18T0,  and  opened  in  18T1. 
The  plan  is  that  of  sn  assemblage  of  colleges 
of  both  undern'aduate  and  professional  grades, 
and  three  of  these  have  been  establisheo,  viz. : 
the  college  of  the  liberal  arts,  opened  in  1871, 
which  in  187G  had  11  professors  and  118  stn- 
dents,  and  which  confers  degrees  In  the  arts, 
philosophy,  and  soience ;  the  college  of  phy- 
sicians and  sorgeons,  established  in  1879,  which 
in  18TS  had  10  professors  and  60  stndents; 
and  the  college  of  the  fine  arte,  established  in 
1878,  which  in  187S  had  S  professors  and  2S 
students.  The  number  of  stndents  in  the  sev- 
ersJ  preparatorr  departments  in  1875  was  143, 
making  a  total  of  S79  students.  The  library 
contains  about  8,000  volumes.  All  the  colleges 
are  open  to  stndents  of  both  sezes,  who  pursue 
the  same  courses  of  instmotlon  in  the  same 
classes.  While  the  responsibility  of  support 
and  direction  devolves  mainly  npon  the  Metho- 
dist Episcopal  ohnroh,  all  sectarian  differences 
are  ignored,  and  attendance  npon  chapel  exer- 
cises is  not  oompnlsory.  In  1670  the  assets  of 
the  university  amounted  to  abont  $600,000,  of 
which  the  city  contributed  $100,000,  and  the 
rest  was  derived  from  private  subscriptions. — 
The  Onondaga  historical  association,  incorpo- 
rated in  1868,  has  a  library  of  l,GO0  volnmes 
and  valuable  cabinets.  The  young  men's  Chris- 
tian ossociatioii,  organized  in  1858,  has  an  ex- 
cellent library  and  reading  room.  There  ore 
three  duly  and  eleven  weekly  newspapers, 
including  two  Issued  on  Sundays.  The  num- 
ber of  churches  is  +1,  viz. :  S  Baptist,  1  Church 
of  Ohris^  3  Congregational,  4  Episcopal,  1  In- 
dependent Christian,  8  Jewish,  G  Lutheran,  9 
Methodist,  4  Presbyterian,  1  Reformed,  7  Ro- 
man Catholic,  1  Unitarian,  and  1  TTniversalist. 
— The  first  settlement  within  the  corporate  lim- 
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its  was  made  by  Ephralm  Webster,  an  IndiaD 
trader,  near  the  month  of  Onondaga  creek,  in 
1787.  In  1780  Asa  Danforth  settled  in  tiut 
port  now  known  aa  the  first  ward,  then  called 
Bait  point,  and  began  the  mannfactnre  of  salt. 
It  soon  took  the  name  of  Salina,  and  became 
the  most  important  place  in  the  county.  The 
first  settlement  in  the  central  portion  of  the 
city  was  made  in  1707.  It  increased  slowly, 
and  assumed  successively  the  nsmes  of  Bc^ar- 
das  Comers,  Milan,  South  Salina,  Cossitt's 
Comers,  Oorinth,  and  Syraonse  (in  1824).  It 
was  incorporated  as  a  villaKe  in  182G.  The 
Erie  canal  naving  been  completed  in  that  year, 
the  rival  villa^  of  Salina  and  Byraense  rap- 
idly increased  in  population,  and  in  1847  were 
consolidated  in  the  city  of  Byracnae. 

STRU  (Tork.  iSurutan;  Arab.  £ih-Sham),  a 
territory  of  Asiatic  Turkey,  bounded  N.  by 
Adana  and  Maraah,  E.  hy  the  Euphrates  and 
the  Syro-Arabian  desert,  S.  by  Arabia,  and  W. 
by  the  Mediterranean,  between  lat.  81°  and  87^ 
SO'  N.,  and  Ion.  84°  and  abont  40°  E.;  area, 
about  60,000  sq.  m. ;  pop.  abont  1,000,000.  It 
includes  parte  of  the  vilayets  of  Syria  (capital 
Damascus ;  area,  inclusive  of  a  part  of  tho 
desert,  66,000  sq.  m.;  pop.  in  1871,  G18,760) 
and  Aleppo,  the  tatter  inelnding  Marash  and 
some  districts  E.  of  the  Euphrates  (area,  40,- 
760  sq.  m. ;  pop.  536,714).  Besides  the  large 
gulf  of  Iskanderun  [the  ancient  gulf  of  Issns), 
at  the  extreme  north,  which  extends  between 
Syria  and  Asia  Minor,  the  coast  is  indented 
by  several  small  bays,  as  those  of  Tripoli,  Bey- 
rout,  Saida,  and  Acre.  The  principal  rivers 
are  the  Jordan,  the  Ast  or  Aasy  (the  ancient 
Orontes),  the  Litany  (Leontee),  the  Tarmuk 
(Hieromox),  the  Borada  (suppoaed  to  be  tho 
Soriptnrol  Abana),  and  the  Awaj  (Pharpar). 
The  Euphrates  drains  the  N.  E.  border.  Tbft 
only  important  lakes  »ib  the  Bead  sea  and  th* 
lake  of  Tiberias  or  Oennesaret.  The  Taurus 
range  forms  a  part  of  the  N.  boundary,  and 
separates  Syria  from  Asia  Minor.  The  two 
parallel  cfauns  which  extend  through  Byrta 
from  N.  to  S.,  the  Lihanns  or  Lebanon  and 
the  Anti-Libonns,  are  offsets  of  the  S.  W.  con* 
tinnation  of  that  range  known  to  the  andenta 
as  the  Amanus  (now  Alma  Dagh).  The  W. 
or  Lebanon  chain  runs  parallel  to  the  coast, 
and  seldom  more  than  12  m.  distant  from  it, 
to  the  plain  of  Esdraelon  below  Mt.  Tabor;  it 
is  broken  by  the  passage  of  the  Orontee  and 
the  Leoates.  Its  oigbest  sommits  are  10,000 
ft  above  the  sea.  This  ch^  contains  the 
remnant  of  the  ancient  "cedars  of  Lebanon." 
Separated  from  this  by  a  beautiful  and  fertile 
valley,  Crale-Syria,  from  10  to  20  m.  in  width, 
is  the  Anti-Libanos  chain,  generally  lower, 
though  in  its  loftiest  snmmit,  Mt  Hermoo, 
rivalling  the  highest  peaks  of  the  Lebanon 
range.  £.  of  Hermon  a  chain  of  low  monn- 
tains  stretches  eastward  past  Dunosous;  be- 
low it  the  country  is  hilly,  and,  viewed  from 
the  deep  depression  of  the  Jordan  valley,  seema 
mountainous.    The  mountains  of  Gilead  E,  of 
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tli«  Jordan  form  the  cnlmlnating  point  of  tbese 
hiUa.  Farther  E.,  In  the  Hanraa,  is  a  lotty 
table  land,  waterless,  and  with  vast  black 
bowlders  and  rocka  scattered  over  ita  face. 
The  moat  remarkable  feature  of  the  topog- 
raphy of  Syria  is  the  eitraordinarj  depression 
of  the  valley  of  the  Jordan.  The  valley  of 
OflBle-Syria  (now  £t-Bakaa),  between  the  li- 
banuB  and  the  Anti-Libanns,  is  about  S,300  ft. 
above  the  sea;  it  formerly  contained  Heliop- 
olifi  or  Baalbek,  and  other  groat  oitiea.  Near 
its  sonthem  termination  it  divides  into  two 
branches,  one  cntting  throngh  the  Lebanon 
range  in  the  narrow  gorge  through  which  the 
Leontes  flnda  its  way  to  the  sea,  the  other 
striking  off  southward  and  descending  rapidly 
for  IG  in.  to  the  Boaroe  of  the  Jordan  at  the 
base  of  Hermon.  The  oontiDiiation  of  the  lat- 
ter, the  valley  of  the  Jordan,  descending  with 
a  steady  bnt  rapid  sloi>e,  at  the  plain  of  Bnleh 
is  at  the  sea  level;  at  the  lake  of  Tiberias  it 
is  aboQt  BSO  ft.  below  it:  and  within  60  m. 
of  direct  distance,  tboogh  by  the  oirouitons 
channel  of  the  river  200  m.,  at  the  Dead  sea, 
it  is  about  1,800  ft.  below  the  Mediterranean. 
No  similar  river  valley  is  known.  Among  the 
level  tracts  of  Syria  are  the  ^eat  plain  of 
Esdraelon,  that  of  Sharon,  and  the  arid  sandy 

Elain  of  Gaza.  Around  Damascns,  an  oasis 
1  the  desert,  vast  plains  of  sand  extend  £. 
and  B.,  and  cover  the  region  that  containa 
the  ruins  of  Palmyra. — The  geology  of  Syria 
Is  iDtereating.  In  the  extreme  south  are  only 
primitive  rocks,  the  variegated  granite  of  the 
Sinaitio  peninsula;  the  deep  chasm  of  the 
Dead  sea,  with  its  bitQmen  pits,  salt  moiin- 
buna,  and  warm  springs,  belongs  to  the  car- 
boniferous era ;  the  cafcareous  and  sandstone 
formations  of  Hermon  and  Lebanon  abound  in 
fossils  of  the  era  of  the  new  red  sandstone; 
and  the  porphyry  and  basalt  of  the  Hanran 
^TB  evidence  of  their  igneous  origin.  The 
soil  is  exceedingly  fertile  wherever  there  are 
snfficient  rsius,  or  irrigation  can  be  practised ; 
bnt  where  there  is  no  water,  it  Is  sandy  and 
utterly  barren.  The  region  aroond  the  Dead 
sea  is  thoronghly  impregnated  with  salt  and 
alkalies,  and  is  entirely  devoid  of  vegetation. 
!n  the  sonth  and  east  there  are  vast  sandy 
wastes.  The  mineral  prodnclions  of  Syria  are 
Iron  of  excellent  qoality,  a  little  quicksilver 
and  some  coal  in  the  south,  and  in  the  Dead 
sea  region  salt  and  bitnmen.  Good  salt  is 
also  made  on  the  shores  of  the  Mediterra- 
nean.— There  are  few  countries  of  the  same 
extent  in  whioh  the  climate  is  so  varied  as  in 
Syria.  On  the  slopes  of  Lebanon  it  is  cool 
and  pleasant  in  tbe  sammer  months,  and  in 
the  winter  heavy  rains  fall,  but  the  cold  is 
not  severe.  In  the  volley  of  the  Jordan  the 
sammer  heat  is  equal  to  that  of  the  hottest 
portion  of  the  tropics,  and  on  the  coast  the 
summers  are  also  very  hot  and  unhealthful.  In 
winter  Beyront  and  some  of  the  other  cities  of 
the  coast  are  favorable  for  invalids.  In  Jern- 
eolem  tbe  heat  is  oppressive  daring  the  day  in 
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n  seldom  falls  between  the  end 
of  April  and  the  be^ning  of  October,  and 

there  are  few  clouds,  and  henoe  everything  is 
parched  till  the  rainy  season.  Damascus  is 
colder  in  winter  than  the  western  slopes  of 
Lebanon,  and  snow  frequently  falls ;  yet  the 
orange  and  flg  thrive  there.  The  average  range 
of  heat  in  the  hottest  part  of  summer  at  Je- 
roaalem  and  Damascus  is  from  84°  to  86*  F. 
In  Aleppo  the  annual  range  is  very  great,  the 
thermometer  falling  below  zero  in  winter  and 
rising  above  100°  in  summer. — The  implementa 
and  modes  of  agriculture  are  nearly  identical 
with  those  in  use  2,600  years  ago.  Still  the 
crops,  wherever  there  are  rains  or  irrigation 
can  be  practised,  are  large.  Wheat,  barley, 
durra,  and  spelt  are  largely  produced,  as  well 
as  rice,  lentils,  peas,  itc;  cotton,  hemp,  silk, 
madder,  indigo,  aesamnm,  castor  oil,  tobacco, 
potatoes,  capsicum,  melons,  cucumbers,  and  ar- 
tichokes are  also  important  crops.  Figs,  oUvea, 
mulberries,  grapes,  almonds,  apricots,  peach- 
es, pome^acates,  oranges,  lemons,  dates,  end 
other  fmita  abound.  Vineyards  are  numeroua 
on  the  mountain  slopes  and  in  the  hill  country 
of  Jndea;  the  grapes  are  large  and  luscious, 
and  the  wine  maae  from  tbem  is  excellent. 
Storax  is  produced  for  the  market.  In  the 
vicinity  of  Damascus  are  extensive  fields  of 
roses,  the  petals  of  which  furnish  the  attar  of 
commerce.  The  sycamore,  Indian  fig,  carob, 
mulberry,  and  pistachio  trees  grow  abundantly, 
both  wild  and  cnltivated.  Bcammony  and  su- 
mach are  gathered  about  Mt  Lebanon  for  ex- 
portation. The  cedar,  pine,  and  flr  are  found  in 
extenaive  forests  on  the  mountains,  though  the 
true  cedar  of  Lebanon,  once  so  highly  prized 
for  building  purposes,  is  nearly  extinct.  The 
arbutus,  terebinth,  laurel,  and  several  species 
of  juniper  occnr  on  the  tsble  lands,  ana  also 
dwarf  oaks  which  produce  the  best  gall  nnta. 
The  domestic  animals  are  horses,  of  which  the 
wandering  tribes  possess  breeds  of  extraordi- 
nsry  speed  and  beauty  ;  cattle,  generally  small 
and  inferior ;  asses  snd  mules,  Targe  and  very 
serviceable ;  sheep  and  goat«  of  several  kinds, 
tbe  broad-tailed  variety  of  the  former  being 
found  only  in  N.  Syria;  camels  throughout  the 
country,  and  the  domesticated  buffalo  on  the 
coast  and  in  tbe  valley  of  the  Orontes.  Jack- 
als, foxes,  and  hynnas  are  common  in  tbe  des- 
ert mountains;  the  Syrian  bear  has  his  home 
in  Ml  Lebanon ;  wolves  and  wild  boars  in  the 
northern  forests,  and  the  latter  also  occasional- 
ly further  8. ;  deer  are  also  found  in  the  north, 
and  antelopes  in  the  desert  regions;  and  hares, 
porcupines,  and  jerboas  are  abundant.  There 
are  no  poisonous  serpents,  Silkworms  are 
reared  extensively  in  the  mountainous  districts. 
Turtles  and  tortoises  are  found  in  con^derable 
Dumhera,  ilsh  are  abundant  in  some  of  the 
inland  lakes,  though  not  plentiful  along  the 
coast  of  the  Mediterranean.  Tbe  manufactures 
are  few  and  coarse.  Beyront  is  now  the  chief 
commerdol  city,  and  within  40  year*  its  popn- 
lsti<m  has  increased  from  6,000  to  70,000.— 
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Th«  inh&bituita  are  of  &  great  rarietr  of  rooea 
and  religions.  The  ruling  race  are  the  OamBDli 
Tarka,  Ukough  thej  are  but  an  inaigmfioant  por- 
tion of  tlie  Uohammedan  population,  who  are 
moBtl?  Araba ;  thef  are  bigoted  and  hostile  to 
Ohristiaos,  and  are  Btriot  in  their  adherence  to 
the  Sauna  or  orthodox  iBlamism.  There  are 
fonr  seots  nsuallf  considered  Mohammedan, 
diasenters,  tbongh  not  all  of  them  can  properly 
be  reckoned  as  Mohammedana.  The  Metoa- 
lia  are  the  followers  of  Ali,  the  aon-in-law  of 
Mohammed,  and  are  allied  to  the  Shiaba  of 
Peraia;  they  number  about  80,000,  and  are 
fotmd  W,  of  the  Oroatea  and  on  the  S.  part 
of  the  Lebanon  range.  The  AnBaries  or  Noa- 
sairians,  inhabiting  the  mountains  eitending 
from  the  N.  eztremitj  of  Ocele-Syria  to  the 
gorge  of  the  Orontes  at  Antiooh,  and  oamber- 
ing  about  80,000,  keep  their  religioua  viewa  a 
secret.  The  IsmaSlians,  occupying  the  moan- 
taina  W.  of  Hainah,  are  fen,  and  were  origi- 
nallj  Sbiahs;  they  are  the  dosceudanta  of  the 
people  known  in  the  time  of  the  ornssdeB  as 
Assaasins.  The  fourth  sect  is  the  Druses,  in 
the  Lebanon  and  Anti-Libanoa,  nnrobering 
about  70,000,  and  the  most  fanatical  of  alL 
The  largest  of  the  nominally  Christian  sects 
is  that  of  the  Haronites,  who  are  found  ohiaf- 
ly  in  the  Lebanon,  though  they  have  small 
communities  in  all  the  principal  towns  from 
Aleppo  to  Nazareth.  Tneir  number  in  1874 
was  about  140,000.  (See  ANSASiaa,  Asbas- 
8IIIB,  Daress,  and  M&aoinTEs.)  The  orthodox 
Greeks  {Qreeka  in  religion,  but  not  generally 
in  blood),  numbering  about  100,000.  are  acat- 
tered  throughout  the  cities  and  more  level  por- 
tions of  Syria,  and  engage  in  agrionlture  and 
trade;  they  have  their  worahip  in  their  own 
language.  There  are  diaaentera  atao  from  the 
Greek  church,  the  Syrians  or  Jacobites,  a  mere 
handful,  dwelling  mostly  S.  and  N.  E.  of  Da- 
nuMCQs.  The  Greek  Catholic  and  Syrian  Cath- 
olio  ehurchea  acknowledge  the  pope,  though 
in  some  parti cnlarB  they  approach  more  neany 
to  the  Greek  than  the  Roman  cluirch ;  they 
ore  about  60,000  in  all,  and  embrace  a  large 
number  of  the  more  wealthy  Christians  in 
Syria.  The  Armenians  are  60,000  or  60,000 
in  number.  There  are  about  SO, 000  Jewa  in 
Syria ;  thoae  in  Palestine  are  immigranta  from 
forei^  countries,  while  those  of  Aleppo  and 
Damascus  are  descendants  of  Jewish  families 
who  have  resided  there  for  many  centuries. 
There  are  Mohammedan  tchools  in  the  oities, 
and  the  Ohriatian  seats  also  maintajn  some 
schools.  The  children  of  the  wealthy  are  fre- 
quently sent  to  France  or  England  for  eduoa- 
tiOD,  but  the  great  raaas  of  the  people  are  very 
illiterate.  Of  late  yeara,  however,  great  im- 
provements have  been  made  in  education  by 
means  of  schools  established  by  Greeka,  Oath- 
olicB,  and  especially  by  Protestant  nussioaaries. 
— The  central  part  of  Syria  is  designated  in 
the  Hebrew  Scriptures  as  Aram  Dammesek, 
or  the  Aram  of  which  Damascus  was  the  cap- 
ital.   The  empire  of  the  kings  of  Damaecus 


the  plain  of  Meaopotamia  and  westwai 
mouth  of  the  Orontea.  It  was  finally  over- 
thrown by  the  Assyrians  under  Tiglath-pileser, 
about  740.B.  0.  From  the  head  waters  of  the 
Orontea  sonthward,  all  of  Palestine  W.  of  the 
Jordan,  and  probably  GUead  and  the  Hauram 
£.  of  it,  were  peopled  by  the  Canaanites.  The 
Phceniciana  settled  miunly  along  the  coast  of 
the  Mediterranean,  and  became  the  earliest 
commercial  nation  of  the  world.  Sidon,  their 
first  metropolis,  is  said  by  tradition  to  have 
been  founaed  by  Bidon,  the  oldest  son  of 
Ham;  and  coloniesfrom  it  went  forth  to  Tyre 
and  Arvad  (Aradua),  and  thence  to  alt  por- 
tiona  of  the  Mediterranean  and  beyond.  Phoe- 
nicia attuned  its  greateat  power  about  1050 
B.  C,  and  it  enjoyed  nninterrupted  prosperity 
for  fidl  800  yeara,  but  was  at  laat  conquered 
by  the  Assyrians,  and  snbsequentiy  by  the 
Babylonians  and  Persians.  The  southern  parts 
of  western  and  portions  of  eastern  Palestine 
were  inhabited  by  a  tall  race,  the  Anakim  and 
Rephum,  traces  of  whose  dtiea  yet  remain  in 
the  Hanras.  The  S.  W.  coast  was  occupied  by 
the  Philistines,  and  the  region  adjoining  the 
Dead  sea  to  the  east  by  the  Semitic  Ammo- 
nites and  Moabites,  (See  Taimbtisx.)  The 
equally  Semitic  Israelites  emigrated  from  Egypt 
to  Palestine  about  IfiOO,  or  according  to  some 
authorities  abont  1800  B.  0.,  and  thencefor- 
ward for  about  1,600  years  exerted  a  powerful 
influence  in  its  history.  (See  Hbbrrws.)  The 
theocracy  under  which  they  existed  for  several 
centuries  was  terminated  by  the  election  of 
Saul  as  king  early  in  the  11th  centory  B.  C, 
and  the  kingdom  was  divided  (about  975)  io 
the  reign  of  Rehoboam,  the  grandson  of  his 
successor  David.  The  ten  tribes,  or  Israel  aa 
they  were  distinctively  termed,  were  conquered 
and  carried  into  captivity  by  the  Assyrians  in 
721,  and  their  place  waa  supplied  by  coloniets 
from  Babylonia,  Eamath,  and  elsewhere,  who 
became  the  Samaritans  of  a  subaequent  era, 
and  a  few  familiea  of  whom  atill  exist  on  their 
andent  site.  The  kingdom  of  Judah  fell  be- 
fore Nebuchadneizar  188  years  later,  but  after 
a  70  years'  captivity  the  people  were  reatored 
to  their  own  land,  and  the  aecond  temple  was 
built.    Syria  from  this  period,  until  Grecian 

Eower  became  paramount  there,  was  governed 
y  a  Persian  satrap  resident  at  Damascna. 
The  battle  of  Isena,  m  883,  led  to  the  snbjec- 
tion  of  Syria  proper,  Phtenioia,  and  Palestine 
to  Alexander  the  Great.  On  bis  death,  and 
after  a  long  straggle  of  sncoeaaion  on  the  par- 
tition of  his  empire,  the  Ptolemies  in  Egypt 
received  Palestine  and  Orale-Syria,  and  Se- 
leucuB  Nicator  northern  Syria.  He  founded 
Antiooh,  near  the  month  of  the  Orontea,  and 
made  it  his  capital;  and  for  several  centuries 
it  was  the  greatest  of  oriental  cities.  The 
kingdom  of  Syria  continued  flouriahing  un- 
der the  Seleuddce  till  the  beginning  of  the  3d 
century  B.  0.  Antiochna  the  Great  wrested 
Palestiue  and  Cixle-Syria  from  Egypt     The 
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rerolt  of  the  Jews  under  the  Ajmonean  fam- ' 
ilj  agaiiiBt  Anttochns  Epiphsnea,  altet  a  strag- 
gle of  m  jean,  ended  ia  their  iodepeiideDce 
(142).  (See  Abxioohub,  Dmbtbtub  Sotbb,  He- 
BBaws,  and  Belettotb.)  About  68  B.  0.  Sjria 
became  a  Roman  proTJnoe,  and  Bnbseqnent- 
Ij  was  divided  into  lereral  provincei;  the 
Herodian  familj  ruled  over  Jndea  and  Bome 
adjoiniDg  diatriotflj  vhile  northern  Sjria  and 
the  coast  were  under  Roman  proconsnls.  Af- 
ter the  destraotion  of  JemsKlem  b;r  ^itns  (A, 
D.  TO),  the  whole  of  Byrta,  including  Jndea, 
was  niled  hj  a  Roman  prefect,  and  Antiooh 
was  the  capital.  It  oontinned  mider  the  Ro- 
man and  Bjzantine  empire  till  its  conquest  by 
Chosroes  II.  in  the  beginning  of  the  tth  oen- 
tBry,  followed  by  that  of  the  Mohammedans 
iu  682-'8.  In  6M  Dsmasons  again  became  the 
c&pitol  of  Syria,  and  in  681  of  the  great  Mo- 
hammedan empire.  The  cspital  was  removed 
to  Onfah  in  7B0,  and  afterward  to  Bagdad, 
and  Syria  theneeforth  became  only  a  province 
of  the  empire  of  the  caliphs.  About  the  mid- 
dle of  the  10th  century  the  rival  Mohammedan 
dynasty  of  the  Fatimites  in  Egypt  conqnered 
It,  and  in  tbe  latter  put  of  the  11th  the  Seljak 
Turks  made  it  a  part  of  their  empire.  The  om- 
elties  perpetrate  by  these  fanatics  on  Chris- 
tian  pilgrims  visiting  the  Holy  Land  led  to 
tbe  cmsades.  Jerusalem  was  taken  by  assault 
(109B),  and  the  whole  of  Syria  eioept  Damaa- 
ous  and  a  part  of  Mesopotamia  conqnered  by 
the  Christian  princes,  and  divided  into  prin- 
oipalitiee,  Godfrey  was  chosen  mler  of  Jeru- 
Bolem,  Bohemond  reigned  at  Antiooh,  Baldwin 
at  Edessa,  and  the  count  of  Toulouse  at  Tri- 
poli. Their  rule  was  of  short  duration;  after 
repeated  attacks  by  Noureddin  and  his  emo- 
oessors,  it  was  overthrown  by  Saladin  in  1187. 
The  crusades  which  followed  resulted  only  in 
their  regaining  a'  few  points,  in  tbe  temporary 
Bcqaiaition  of  Jerosalem  by  treaty  in  1229,  and 
the  final  occupation  of  the  whole  country  by 
the  Hametnkes  in  12S1.  (See  Eotpt.)  For  a 
long  period  the  oouotry  was  tbe  prey  of  tbe 
two  contending  Tartar  powers,  Tanieriane  and 
his  successors  and  the  Mameluke  sovereigns  of 
Egypt.  In  1617  it  was  conquered  by  Sultan 
Bdim  I.,  and  from  that  time  to  our  own  it 
has  formed  a  part  of  the  Ottoman  empire.  In 
1882  Ibrahim  Pasha  conqnered  Syria  for  hie 
father  Meheraet  All,  pasha  of  Egypt;  but  in 
1841,  after  the  aroiecl  intervention  of  England 
and  her  allies,  it  was  restored  to  the  sultan. 
In  the  summer  of  1S60  an  inBorrection  oc- 
curred on  the  part  of  the  Mohammedans  at  Da- 
masons,  in  which  many  Christians  were  slain, 
the  Botch  consnl  killed,  and  the  American  con- 
sul wounded.  At  the  same  time  sangninary 
distDrbances,  such  as  had  frequently  occorred 
before,  broke  out  in  Mt.  Lebanon,  between  tbe 
Drases  and  Maronites,  and  a  predatory  conflict 
of  several  months'  duration  followed,  in  which 
nearly  150  villages  were  destroyed.  France 
and  England  finallj  Interfered,  the  outbreak 
was  suppressed,  and  the  prime  movers  were 
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brought  to  pnidahment,  but  not  until  more 
than  16,000  men  bad  been  killed,  and  tens  of 
thoosanda  of  people  were  homeless  and  desti- 
tute and  oompeUed  to  take  refuge  in  the  citie* 
of  the  coast. 

8IKUC  LAirClIiGE  iND  UIXKATEBI^  The 
Syriac  language  belongs  to  the  northern  branch 
of  the  Semitic  family.  (See  Seuitio  Raox  and 
LAHOdOEB.)  It  is  an  Aramaic  dialect,  which 
rose  to  a  literary  language  under  the  name  of 
Syriao  in  the  Christian  schools  of  northern 
Mesopotamia.  In  writing  it  various  forme  of 
character  are  nsed,  all  of  them  of  kindred  ori* 
gin,  and  coming  from  the  same  aonrce  whence 
are  derived  the  other  Semitic  alphabets.  The 
oldest  character  is  the  Palmyrene,  represent«d 
by  sundry  inscriptions  dating  from  tbe  time 
of  Christ.  Next  in  age  is  the  Estran^elo 
alphabet,  commonly  employed  by  the  Syri- 
ans till  the  8tb  or  Bth  century.    The  common 
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SYEIAO  LANGUAGE  AND  LITERATURE 


modem  Syriso  fttphabat  U  an  adaptation  of 
tha  Estraoghelo  to  ao  eauer  and  more  rapid 
style  of  writing;  It  began  to  come  into  nse 
in  the  6th  and  Qth  oentnrias,  and  bj  degrees 
oTDwded  oat  its  predeooMor,  which  was  at 
laat  employed  only  for  headings  and  similar 
purposes.  The  Estronghelo  is  aiBO  the  parent 
of  the  Ouflo,  from  which  the  modem  forms  of 
the  Arabic  are  derived.  Finally,  we  have  the 
Nestoriaa  character,  still  in  common  Dse  with 
modern  Nestorian  Christians ;  it  is  heavier  and 
■qaarer  than  the  last  named,  and  leas  altered 
from  their  common  mother,  the  Estranghelo. 
All  the  Syriao  alphabets  contain  the  same  23 
oharaoterB  with  the  Pfawnician  and  the  Hebrew, 
The  Syriac  cont^ns  many  Greek  and  Ladn 
words,  chiefly  nouns;  it  haa  also  parUy  filled 
out  the  scanty  straotore  of  the  Bemitio  rerh 
with  forms  of  periphrastio  origin.  Thus,  be- 
sides the  asual  perfect  and  imperfect  (or  pre- 
terite and  fntnrej,  each  of  which  is  capable  of 
Btondlngfor  time  past,  present,  orfntare,  it  has 
a  distinotive  present,  formed  by  a  participle 
and  following  pronoun ;  an  imperfect,  formed 
of  a  participle  and  the  verb  to  be ;  a  pluperfect, 
formed  of  the  perfect  (or  preterite)  and  the 
verb  to  be;  andeTenafature,  with  the  adjective 
ready,  about  to.  Of  the  Semitic  conjugations, 
the  Syriac  has  bnt  three,  each  with  its  passive; 
the  second  and  third  are  hardly  distingaisbed 
in  meaning,  both  expressing  intensive  or  can- 
sative  action.  The  dual  number  has  entirely 
disappeared.  The  ancient  Syriac  was  a  ver- 
nacular dialect  during  the  first  centuries  after 
Christ ;  after  being  raised  to  the  ranic  of  a  cul- 
tivated literary  language,  it  maintained  itself 
as  snch,  unaltered,  throughout  the  whole  peri- 
od of  growth  of  the  Byrioa  literatnre ;  and  it 
is  still  the  sacred  language  of  the  scattered 
bodies  of  Christians  in  Asia  representing  the 
ancient  Syriac  chnrch.  It  is  no  longer  prop- 
erly understood,  however,  even  by  the  best  in- 
structed among  them.  The  vernacular  dialect 
of  the  once  powerful  and  active  sect  of  Nes- 
torians  has  been  lately,  by  the  efforts  of  the 
American  missionaries  at  Urumioh,  rused  to 
the  ranh  of  a  printed  language,  with  a  Ohris- 
tian  literatnre,  school  and  scientific  books,  pe- 
riodicals, Sec.  (See  NasTomiss,  and  Perkins, 
JcBTW.)— The  Syriac  literature  is  Ohristian, 
composed  under  Greek  influence  and  after 
Greek  models;  and  besides  the  important  part 
it  baa  played  as  the  intermediary  between 
Greek  and  Moslem  science  and  philosophy, 
it  ia  a  source  of  voloahle  historical  informa- 
tion. The  oldest  Syriac  work  still  existing  is 
the  translation  of  nearly  the  whole  Bible,  of 
unknown  authorship,  commonly  called  the  Pe- 
ehito;  it  is  supposed  to  have  been  made  not 
later  than  about  A.  D.  200.  The  earliest  au- 
thors whose  names,  with  fragments  of  their 
works,  have  come  down  to  us,  are  a  few  years 
older ;  they  are  BardesaneB  and  his  son  Har- 
monias.  Beaidea  philosophical  works,  they 
composed  the  first  hymns  in  the  languue,  and 
fixed  its  poetio  style,  ^ving  it  a  propei^  met- 


rical form,  dependent  on  aooent  and  number 
of  syllahles,  with  oocasional  rhyme;  it  was  the 
first  time  that  any  Semitic  dialect  had  been 
subjected  to  such  mles.  But  the  most  promi- 
nent early  Syriac  author  is  St  Ephraem,  or 
Ephraem  SyroB,  of  the  middle  of  the  4th  cen- 
tury ;  with  liim  be^ns  the  full  career  of  the 
Syriac  literature,  w&ch  oontinned  uninterrupt- 
ed until  the  9th  centory.  A  great  port  of  this 
literatnre  has  hcen  lost,  and  what  remuns  liaa 
as  yet  been  but  partially  worked  np  and  made 
aooeasible.  It  may  be  said  to  have  done  ita 
principal  work  in  the  8th  and  9th  centuries, 
in  introducing  classical  learning  t«  the  knowl- 
edge of  the  Arabs.  The  grammatical  study  and 
culture  of  the  Syriac  began  after  the  founding 
of  the  famous  school  of  Edessa,  long  a  ehl^ 
centre  of  oriental  learning,  in  the  Cth  cen- 
tury. The  works  of  previous  lahorora  in  this 
field  were  effaced  by  tJioBe  of  Jacob  of  Edessa, 
of  the  7th  century,  whose  authority  gave  the 
classical  and  sacred  dialect  its  final  form. 
From  his  time  the  series  of  native  gramma- 
rians and  lexicographers  is  almost  nnbroken; 
of  most  noto  among  the  former  ore  Ellas  of 
Nisibis  (11th  century),  John  Bar-Zngbi  (begin- 
ning of  the  13th  century),  and  Bar-Uebr»as, 
known  also  as  an  Arabic  author  by  the  name 
of  Abulfaraj  (IStb  century);  of  the  latter  the 
moat  impoHant  are  Bar-Ali  and  Bar-Bshlul, 
of  the  9th  and  lOtfa  centuries.  Bar-Hebnens, 
who  is  diatinguiahed  by  both  his  Byriao  and 
Arabic  works,  and  in  various  departments  of 
knowledge,  is  the  last  great  name  in  Syriao 
literary  history.  The  study  of  Syriao  was 
introduced  into  Europe  in  the  ICth  century, 
and  the  names  of  Ambroaiua,  Widmanstad,  the 
two  Ecchellenses,  and  Assemsni  are  promi- 
nent omong  its  cnltivators.  The  only  compre- 
hensive dictionary  is  that  oontained  in  Ces- 
tell'a  polyglot  lexicon,  and  published  separate- 
ly by  Michaelis  (Gottingen,  1788).  Of  the 
Latin  grammar  of  Hoffmann  (Halle,  1827),  an 
English  abridged  translation  haa  been  pub- 
lished by  Gowper  (London,  1868);  it  has  also 
been  worked  over  and  much  extended  and 
altered  by  Merx  (1807).  The  German  one  of 
Thiemann  (Berlin,  2d  ed.,  1867)  includes  also 
a  chrestomathy  and  glossary;  this,  too,  has 
been  reproduced  in  English  in  this  country 
by  E.  Hutchinson  (2d  ed..  New  York,  1876). 
Among  the  ether  chreatomathles  published, 
the  most  useful  are  those  of  Bttdiger  (Halle, 
1838)  and  Kirsch,  edited  with  a  glossary  by 
Bernstein  (Lelpsio,  1882).  A  complete  lexi- 
con was  begun  by  Bernstein,  bnt  interrupted 
by  his  death;  his  collections  and  Quatremire's 
have  since  passed  into  the  hands  of  Dean  R. 
Payne  SmiUi,  who  la  now  (1676)  publishing 
a  very  full  and  learned  dictionary.  Beddes 
Bean  Smith,  Cowper  and  Onreton  are  the  best 
English  cultivators  of  the  study,  and  the  latter 
especially  has  done  great  service  by  the  pnb- 
lioation  of  extracts  from  the  precious  oolleo- 
tion  of  MSB.  some  time  since  acquired  for 
the  British  museum  from  the  convent  of  St. 
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ICaria  Drapara  In  Egypt.  A  graiitniu-  of  the 
dwlect  of  Ilniiniah,  by  the  Rev.  D.  T.  Btod- 
dard,  was  pnbluhed  in  1866  by  the  Ameri- 
oan  orienbu  Hociety.  Noldeke  has  Drodnoed  a 
fuller  and  more  learned  one,  foanded  on  thia 
and  on  the  text*  pnbliahed  b j  the  nusaioiiariea, 
entitled  Onmanatit  der  neutyrUcken  Spmehe 
(Leipsio,  1866).  Dr.  Adalbert  Uerx  has  pnb- 
Uabed  a  Ifmitj/ritchet  Le$dntch;  Texte  im  JHa- 
UkU  «on  Urmia  (Breelao,  1874). 

SnnU.    Bee  Lti.AO,  and  Phiuiiilphdb. 

gnos.    SeeSTu. 

gnilS  UMH  and  Srnii  Hmt,  the  ancient 
names  of  two  large  gaita  on  the  N,  coaat  of 
Africa,  now  called  reapectively  the  gnlf  of 
Sidra  and  the  golf  of  Oabea  or  Gabes.  Theie 
gnlfa  were  dangerone  on  accoant  of  their  ehal- 
lowneM,  the  nomber  of  qnickaands,  and  the 
nncwtaint;  of  the  tidea.  The  Greater  STrda, 
or  Eolf  of  Bidra,  ia  on  the  K.  coaat  of  Tripoli, 
and  exteoda  from  the  promontory  of  Boreum 
(now  Raa  Teyonaa)  on  the  £.  side  to  that  of 
Oephaln  (Ras  Kaar  Hamet)  on  the  W.  The 
diataoce  between  the  two  promontoriee  ia 
about  270  m.,  and  the  greateat  extension  of 
the  golf  inland  ia  110  m.  The  Lesser  Bjrtia, 
or  golf  of  Cabea,  indenta  the  E.  coast  of 
Tnnia,  between  the  ialand  of  Jerbah  on  the 
•onth  and  Oapnt  Vsdonun  (Raa  Eapadiah)  on 
the  north ;  its  width'  ia  abonC  100  m.,  meaanr- 
ing  from  these  points.  The  region  between 
the  two  gnlfa,  formerly  called  Syrtica,  is  most- 
ly a  narrow  sandy  or  marshy  atrip  of  land, 
now  belongiDg  to  Tripoli.  In  ancient  times  it 
waa  peopled  by  the  Lothopbagi,  Maca,  Psylli, 
Kasamonea,  and  other  Ubyan  tribes,  besidea 
Egyptiaiia  and  FhceDioiana  on  the  coast  Cy- 
rene  and  Oartbage  contended  for  it,  the  latter 
irinning,  it  is  aaid,  through  the  self-sacriflce  of 
two  brothers,  the  Philseni. 

BZABADKl  (Q«r.  Maria- 77i»retiopel),  a  town 
of  B.  Hangary,  in  the  coonty  of  B&cs,  S6  m. 
8.  S.  E.  of  Feath ;  pop.  in  1870,  66,82S.  Ita 
inbabitanta  are  mostly  af^ODltarista,  but  there 
ia  aleo  conaiderable  trade  in  cattle,  tobacco,  and 
otber  prodncta, 

8ZABM.CB,  a  N.  £.  county  of  Ilnngary,  in  the 
Trans-Tiblacan  circle,  the  Theias  oonstitDting 
the  N.  and  part  of  the  W.  frontier ;  area,  2,804 
■q.  m. ;  pop.  in  1870,  26C,S64,  chiefly  Magyars. 
It  ia  a  wide,  aandy  plain,  with  large  marshes, 
eapeoially  in  the  north  and  weat,  hut  the  soil  is 
fertile.  The  chief  prodncta  are  cattle,  grain, 
tobacco,  and  wine.    Capital,  Nagy-KfLlld. 

SZAU.    SeeZAU. 

BZALAT,  litfi,  a  Haonrien  historian,  bom 
in  Bnda,  April  18,  1818,  died  in  Salzburg,  July 
17,  1894.  He  studied  at  the  nniversity  chF 
Teath,  was  admitted  to  the  bar  in  1838,  was  a 
member  of  the  diet  of  1889-''40,  and  prepared 
-with  Tte&k  and  others  the  penal  code  adopted 
by  the  lower  hoose.  Having  edited  for  some 
time  the  TAemu,  and  snbsequeutly  the  Buda- 
pMti  »»emU  ("  Bnda-Peath  Review  "),  he  suo- 
•eeded  Kossuth  in  July,  1844,  aa  editor  of  the 
Fmti  Mrlap  ("Pesth  Journal").    In  1647-*6S 


he  published  Statinfh:fiah  lOnyva  ("  The  Book 
of  btateemen  "),  a  collection  of  political  biocra- 
phies.  In  1B48  ha  waa  sent  hy  the  Batthytoyi 
ministry  aa  envoy  to  the  provisional  central 
government  of  Qermany  at  Frankfort,  whence 
he  soon  after  retired  to  London,  and  sabse- 
qneutly  resided  in  Bwitzerland,  ontil  allowed 
to  return  to  Hongary  about  the  beginning  of 
1661,  where  he  ^oame  a  prominent  member 
of  the  diet  at  Pesth,  Eia  principal  work  ia 
Magyaromdy  lorteneU  ("  History  of  Hmi- 
gary,"  fl  vols.,  Leip^o  and  Pesth,  18G0-'6S; 
German  ed.,  1866  st  teg.). 

SZinUl,  or  SnttBir.  L  A  N.  E.  county  of 
Hungary,  in  the  Trana-Tibiacan  drde,  bounded 
N.  by  the  Theias,  and  intersected  by  the  Bia- 
mos;  area,  2,860  aq.  m. ;  pop,  in  1870,  280,- 
666,  chiefly  Magyara.  The  £.  part  Is  moun- 
taiooDB,  and  containa  the  gold  and  ailverminea 
of  Nagy-B&nya;  the  remaiDder  ia  level  and 
partly  marshy.  The  climate  is  healthful  and 
mild,  and  the  soil  fertile,  producing  com, 
maize,  hemp,  flax,  wine,  and  tobacco.  Cattle, 
swine,  sheep,  and  beea  are  raised  in  great  num- 
bers. IL  A  town,  capital  of  the  connty,  60 
m.  E.  N.  E,  of  Debreoziu;  pop.  in  1870,  18,- 
85S.  It  oonaiata  of  two  parts,  Ndmeti  on  the 
N.  bank  of  the  Bzamos,  and  Bzatm&r  on  an 
island  in  the  river.  It  is  the  seat  of  a  Catho- 
lic bisbop,  and  has  a  Catholic  gymnasium,  a 
lyceum,  a  seminary,  and  Greek  and  Proteatant 
chnrcbee.  A  considerable  trade  is  carried  on 
in  wine,  linen,  and  woollen  fsbrica. 

SZfifBEKn,  btria,  count,  a  Hungarian  states- 
man, bora  in  Vienna,  Sept.  21,  1791,  died  by 
his  own  band  at  D6bling,  April  8,  1860.  He 
was  the  aon  of  Count  Francis  Sz^chenyi,  the 
fonnder  of  the  national  museum  at  Pesth, 
served  in  the  last  campaigns  of  Austria  aguuat 
Napoleon,  and  in  I82S  took  his  seat  in  the 
upper  houae  of  the  Hungarian  diet.  Be  con- 
tributed the  Bom  of  |30,000  toward  the  foun- 
dation of  the  Hungarian  national  academy,  and 
waa  ita  vice  president;  and  as  leader  of  the 
national  party  he  carried  through  a  grand 
aeries  of  public  enterprises.  To  popnlerize  hia 
schemes  of  reform,  he  pobhshed  £iUl  V'  Cred- 
it," Pesth,  1880),  and  Vildg  ("  Light,''  1882). 
Frightened  by  Kossuth's  radical  agitation,  he 
wrote  against  him  bis  Selet  nipe  ("  People  of 
the  East,"  1840),  and  combated  him  in  the 
diet  of  1847;  hot  in  1848  he  yielded  to  the 
current,  and  entered  the  Batthy&nyi-Eonnth 
cabinet  oa  minister  of  public  worka.  On  the 
outbreak  of  the  war  he  became  insane,  and 
was  taken  to  an  asylum  at  Dobling  near  Vi- 
enna, in  which,  though  he  reoovered  after 
some  time,  he  spent  the  remainder  of  hia  life. 
In  March,  IBSO,  hia  abode  and  papers  were 
searched  by  the  Aastrian  police,  and  shorllj' 
after  he  shot  himself. 

BZEGEDU  (Hun.  8i«gei),  a  city  of  Hnngai?, 
capital  of  the  county  (rf  Csongrid,  on  the  right 
bank  of  the  TbeiM,  oppONte  the  month  of  the 
Haroa,  66  m.  W.  of  Arad  and  96  m.  B.  E.  of 
Peatb ;  pop.  in  1870,  70,179,  chiefly  Magyars 
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(ind  Slavs.  It  standa  Id  b  mtithj  plain,  and 
is  divided  into  the  town  proper  and  the  npper 
and  lower  anburba.  The  river  is  crosaed  oj  a 
bridze  of  boaU,  and  the  town  is  defended  b; 
an  old  fortraas  bailt  b;  the  Turks  in  the  ISth 
oeiitDi7,  which  oontaina  exteniire  barracka,  a 
honae  of  correction,  and  a  ohnrch  of  ita  own. 
There  are  six  Roman  Gatholio  ohnrches,  a 
Oatholio  gTmaaaiam,  and  a  beaatifal  Greek 
chnrch.  Oloth,  tobacco,  soda,  and  soap  are 
mannfftetnred,  and  river  boats  are  hoilt.  It  ia 
connected  by  rail  with  all  parte  of  the  conn- 
trj,  and  carriei  on  an  extensive  trade.  In  the 
Eommer  of  1349  it  was  the  aeat  of  the  Enn- 


TABERNlOLE 

garian  diet  tin  it  was  taken  hj  the  Anatria&s 
early  in  Angnat. 

BZEELiSS.    Bee  TzAiisTi.vAinA. 

SZOUfOK.  L  KtMIe,  a  county  formerly  b«- 
longing  to  Tranaylvania,  and  now  to  Hcngary, 
bounded  8.  E.  by  Transylvania ;  area,  Bfi5  aq, 
m.;  pop.  in  1870,  11S,689,  chiefly  Wallacha. 
It  ia  monntainons,  and  wotored  by  tribntariea 
of  the  Szomos.  Capital,  Sziligy-Somlyb.  IL 
A  town  of  Hungary,  in  the  connty  of  Heves, 
on  the  Theiaa,  Sa  m.  E.  B.  E.  of  Pesth ;  pop.  in 
1870,  IS,847,  chiefly  Molars.  It  is  connected 
with  Peath,  Arad,  and  Dehreczin  by  rail,  and 
has  considerable  trade  and  important  flsherie«. 


TTHE  20th  letter  and  16th  consonant  of 
,  the  English  and  other  alphabets  derived 
from  the  Roman,  the  19th  of  the  Greek  (tau), 
and  the  9th  of  the  Hebrew  (Uth).  It  is  of 
the  denti-lingnal  class,  and  represents  the 
sound  prodnoed  by  a  forcible  emission  of  the 
breath  after  placing  the  tongne  against  the 
roof  of  the  month  near  the  roota  of  the  teeth. 
This  forcible  emission  of  the  breath  le  the 
principal  distinction  between  the  sounds  of  t 
and  its  sonorona  coanterpart  d.  In  etymol- 
ogy it  Is  interchangeable  with  d,  and  some- 
timea  with  th,  p,  i,  and  I.  Bv  itself  it  has  bnt 
one  aound;  bat  combined  with  A,  it  forms  a 
simple  Boond,  hard  or  soft  in  qnality,  distinct 
from  that  of  either  component;  aa  the  th  in 
thigh,  which  the  Angio-Baiona  represented  by 
C,  the  Oreeka  by  8  {theta),  and  uie  Hebrews 
t>y  n  {*"") ;  or  aa  in  thy,  which  the  Anglo-Sax- 
ons represented  by  f*.  This  soond  ia  wanting 
in  all  the  Other  Enropean  langaages  except 
Spanish  {d,  e,  and  e  before  »  or  t),  modern 
Greek  (fl  and  S),  Danish  id  between  vowels, 
very  faint),  and  Welsh  (da).  Id  French  t  is 
dropped  in  many  words  from  the  Latin  where 
it  is  preceded  and  followed  by  a  vowel;  as  in 
pire,  mire,  vie,  from  paUr,  mater,  vita;  also 
from  the  termination  of  many  words.  In  Eng- 
lish,  before  i  and  another  vowel,  t  has  the 
aonnd  of  lA,  aa  in  nation ;  in  French,  of  i ;  in 
German,  of  ta. — As  a  Greek  nmneral  r  stood 
for  800,  iT  for  800,000.  Among  the  Latins  T 
represented  ISO,  and  with  a  dash  above  it  (f) 
160,000.  As  an  abbreviation  it  stands  for  th«- 
oioma,  as  in  S.  T.  D.,  eaera  theologim  doctor; 
and  in  ancient  writings,  monnments,  or  coins, 
for  Titna,  Titina,  TolliDS,  and  sometimes  (r»- 
(untu.    (Bee  D.) 

TABISCO,  a  S.  E.  atato  of  Mexico,  boanded 
N.  by  the  gnlf  of  Mexico,  E.  by  Campeachy, 
8.  by  Goatemala  and  Chiapas,  and  W.  by  Vera 
Oroz;  area,  12,716  sq.  m.;  pop.  in  1S71,  83,- 
707,  chiefly  Indians.  The  coast  is  indented 
by  several  baya  and  lagoona,  and  there  are 
islands  toward  its  N.  R  extremity,  the  most 
important  of  which  are  Lagans,  Carmen,  and 


Puerto  Real.  The  surface  ia  generally  flat  and 
in  some  places  marshy,  and  there  are  aeveral 
small  lakes.  The  rivers,  with  the  exception 
of  the  Usnmaainta  and  Tabasco,  are  generally 
small,  and  they  all  overflow  at  certain  seasons. 
The  climate  is  hot  and  nnhealthful;  and  be- 
tween September  and  March  gales  render  navi- 
gation dangerons  even  on  the  rivers.  Oak, 
cedar,  ironwood,  and  mahogany  abound.  Ca- 
cao, coSee,  pepper,  sugar  cane,  palmetto,  to- 
bacco, maize,  and  rice  are  cultivated;  in  some 
Ciaces  indigo  grows  spontaneously;  and  wild 
ees  afFord  large  supplies  of  wax  and  honey. 
Capital,  Ban  Joan  Bautista. 

TiKKNUI.E  (Lat.  tabemaeulum,  tent;  Heb. 
ohel),  the  sanctuary  which  the  Israelites  car- 
ried with  them  through  the  desert,  and  which, 
after  the  conquest  of  Canaan,  was  set  np  in 
various  towns  of  Palestine  unUl  the  time  of 
Bolomon,  when  it  was  replaced  by  the  temple 
of  Jerusalem.  It  was  constmcted,  by  order 
of  Moses,  by  Bezalee)  and  Aholiab,  and  set 
up  for  the  first  time  on  the  first  day  of  the 
first  month  in  the  second  year  after  leaving 
Egypt.  Its  framework  consisted  of  48  per- 
pendicular gilded  boards  of  acacia  wood,  which 
were  kept  together  by  golden  rings  and 
fixed  into  silver  sockets.  Over  these  boards 
four  coverings  were  spread.  The  entrance,  at 
the  east  end,  was  closed  by  means  of  a  splen- 
did curtdn,  supported  by  five  columns.  A 
curtfun  divided  the  interior  into  two  rooms, 
the  sanctuary  and  the  holy  of  holies.  In  the 
sanctuary  was  placed,  on  the  north,  the  table 
with  the  12  loaves  of  shew  bread  (see  Sbbw 
Bbbad);  toward  the  south  the  golden  candle- 
stick; and  in  the  middle  the  altar  of  incense. 
In  the  holy  of  holies  stood  the  ark  of  the  cov- 
enant The  tabernacle  was  sarronnded  by  a 
kind  of  conrtyard  which  was  100  cubits  long 
and  GO  cubits  wide.  The  typical  ngnificance 
of  the  tabernacle  has  been,  ever  since  the  times 
of  FbiJo  and  Josephua,  a  aubject  of  inrestiga- 
tion.  Themoatimportanttreatiseson  the  sub- 
ject in  modem  times  are  by  Creuser,  Symbo- 
ls det  nu>tai*ehen  Oaltv»  (8  vols.,  Heidelberg, 
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1887-9),  and  Friadrich,  Sffmlotik  d«r  motai- 
tehen  Sti/Uhitte  (Leipsio,  1841). 

TlBQLNltUS,  FHrt  if  (Heb.  'hag  hattukoth), 
one  of  the  three  great  featirola  of  the  JewB, 
observed  after  harvest,  and  beginning  on  the 
16tb  ds7  of  the  month  Tisri.  It  commemora- 
ted Ood's  protecting  care  over  hla  people  while 
they  dwelt  ia  the  wildemeis.  It  wae  alao  a 
harvest  feast  or  thanksgiving.  It  oontinned 
eight  (among  the  exiled  Jews  nine)  dajs,  the 
tint  and  last  (in  exile  the  flrat  two  end  la«t 
two)  of  which  were  the  most  important.  To 
the  ceremonies  of  the  festival  belongs  the  wa- 
ving toward  the  four  quarters  of  the  world  of 
fine  fmits  and  leafy  branches,  with  the  singing 
of  litnrgical  songs,  oommonij  called,  from  the 
repetition  of  the  words  Ao*ia'  tia  (Oh  save  I), 
Hosanna.  On  the  seventh  day  this  was  re- 
peated, for  the  last  time,  with -greater  solem- 
nity. Boring  the  first  seven  days  the  living  in 
booths  was  obligatory,  which  is  still  partially 
observed  by  the  Jews  in  most  conntries.  Sac- 
rifloes  toolc  place  in  the  temple,  and  in  later 
times  also  a  ceremony  of  "pooring  water"  on 
the  saorifloe,  and  a  great  illnmiDatiDn  of  the 
onter  oonrt,  with  dancee  by  torohlight. 

TIBW,  Htnrt  (Gr.  -ATaptpm/;  now  Jebel  et- 
Tur),  an  insulated  eminence  in  the  plain  of 
Esdraelon,  abont  6  m.  B.  £.  of  Nazareth,  in 
Galilee,  commonly  regarded  as  the  scene  of  the 
transfiguration  of  Christ.  It  is  abont  1,B00  ft. 
high,  composed  entirely  of  limestone,  and  its 
sides  are  covered  up  to  the  snmmit  with  the 
Talonia  oak,  wild  pistachios,  myrtles,  and  other 
■hrabs.  Its  summit  is  a  plateaa  abont  600 
yards  In  extent  from  N.  to  B.  and  SCO  yards 
across.  All  aronnd  this  plain  are  traces  of  an 
ancient  wall,  and  below  it  on  the  8.  E.  side  of 
tiie  hill  are  the  rains  of  afortification,  agateway 
of  Saracenic  architectnre  called  "  the  gate  of 
the  wiod,"  and  a  small  vaalt  where  the  Latin 
monks  from  Nazareth  annually  celebrate  the 
transfignraUon.  Among  the  mins  of  a  chnrch 
OD  the  N.  side  of  the  mountain  the  Greeks  ob- 
serve  the  same  festival.  Tabor  is  several  times 
mentioned  in  the  Old  Testament,  and  npon  it 
Deborah  and  Barak  assembled  tbe  warriors 
ot  Israel  prevjons  to  the  battle  with  Sisera. 
There  was  npon  it  a  dty  of  tbe  Levites  of  the 
tribe  of  Zebulon,  which  was  taken  and  forti- 
fied by  AnCiochns  the  Great,  218  B.  0.  In  66 
B.  0.  a  battle  was  fonght  near  it  between  the 
Romans  under  the  proconsnl  Gabinius  and  the 
Jews  under  Alexander  the  son  of  Aristobu- 
luB,  in  which  10,000  Jews  were  slain.  Tabor 
ia  not  named  in  the  New  Testament,  and  was 
first  mentioned  as  the  place  of  the  transfigura- 
tion in  the  4th  century.  At  the  foot  of  it  the 
cmsaders  several  times  fonght  the  Moslems, 
and  Napoleon  gained  a  victory  over  the  Turks. 

TIBOURS.    See  Httsbitbs. 

TimZ,  I^Mi,  or  Taute,  a  walled  city  of 
Persia,  capital  of  the  province  of  Azerbijan,  in 
lat.  88°  4'  N.,  Ion.  46°  16'  E.,  near  the  river 
Aji ;  pop.  abont  120,000.  It  stands  on  a  wide 
plain,  4,944  ft  above  the  sea,  enclosed  on  all 
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■ides  bnt  the  west  by  low  mountains  or  billg. 
The  vicinity  ia  very  fertile,  and  beautified  by 
innumerable  froit  ^rdens,  celebrated  for  their 
peaches  and  apricots,  and  producing  grapes 
from  which  is  made  a  wine  resembling  Marsa- 
la. The  wall  of  sun-dried  bricks  is  about  8^ 
m.  in  circuit  The  streets  are  narrow  and  tor- 
tuous, and  the  bouses  low  and  flat,  bnt  there 
is  a  large  square,  and  the  bazaars  are  numer- 
ous and  spacious.  The  mostremarkablebuild- 
ings  are  the  citadel,  a  lofty  stmcture  with 
massive  brick  walls ;  the  Blue  mosque,  built  in 
the  17th  century  by  Abbas  the  Great,  bnt  now 
in  mins ;  and  the  villa  of  tbe  heir  apparent 
to  the  Persian  throne,  who  reradei  here  as 
governor  of  Azerbijan.  Tabrit  Is  one  of  the 
most  important  commercial  cities  in  Persia. 
It  is  on  the  caravan  ronte  between  the  interior 
and  Trebizond  and  Tifiis,  and  carries  on  a  large 
foreign  trade,  also  mainttiuing  manufactoriea 
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of  silk  and  cotton  goods.— According  to  Per- 
sian tradition,  Tabriz  whs  founded  by  Zobeida, 
wife  of  Haronn  al-Rashid;  but  the  town  ex- 
isted in  antiquity,  and  under  the  name  of  Ga- 
zaca  was  the  capital  of  the  Median  province 
of  Atropatene.  At  a  later  period  it  was  the 
capital  of  Tiridates  111.,  king  of  Armenia.  It 
was  visited  by  Marco  Polo  about  1298,  and 
in  1S20  there  appear  to  have  been  Venetians 
settled  there,  and  a  Genoese  factory  in  1S41. 
The  present  number  of  Europesn  inhabitants 
probably  does  not  exceed  lOOt  Tabriz  has  fre- 
quently been  captured  by  the  Torke,  and  it  has 
often  been  damaged  hy  earthquakes.  The  An- 
glo-Indijm  telegraph  line  passes tbrongh  the  city. 
TiGHE,  lleiaatrc,  a  Canadian  archbishop, 
bom  at  Eamouraska,  Lower  Canada,  in  1822. 
He  graduated  at  the  college  of  Bt.  Ilyaciothe, 
became  an  Oblate  of  the  Immaculate  Concep- 
tion, and  in  1848  asked  to  be  sent  to  the  Red 
River  mission.  He  was  ordained  priest  at  St. 
Boniface,  and  devoted  himself  to  the  Indian 
tribes  beyond  the  civilized  regions  of  Canada, 
especially  along  the  valley  of  the  Saskatchewan. 
Re  was  among  tbe  first  to  penetrate  into  tbe 
unexplored  portions  of  the  northwestern  ter- 
ritory, and  contributed  toward  the  colonization 
and  progress  of  Manitoba.    He  was  consecrated 
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ooEidjator  to  Bishop  Provenoher  of  St,  Boni- 
faoe,  Nov.  38, 1851,  uid  soooeedad  him,  June 
7,  1863.  In  September  1S71,  he  waa  made 
metropoliCan.  During  tne  troablea  attendant 
on  the  Riol  innurection  in  18SB-'70  he  exerted 
his  inflaenoe  to  prevent  the  effusion  of  blood; 
and  after  the  suTrender  of  Rial  and  the  Utter's 
election  to  the  Dominion  house  of  commons, 
the  archbishop  resisted  snocoBBfallj  all  attempt! 
of  the  anthoritiea  to  punish  him  as  a  traitor. 
He  haa  established  a  college  and  theologioal 
aeminary  at  St.  Boniface,  opposite  Fort  Qarrj, 
and,  besides  nnmeronfi  interesting  reports  on 
the  Indian  missions  printed  in  the  "  Annala  of 
the  Propagation  of  the  Futh,"  has  published 
Vinfft  anitiM  d«  mUiiont  dati*  U  nord-oueit  dt 
TAmirique  (Montreal,  18fl6),  and  EtquUie  mr 
U  nord-OMtl  dt  FAmirique  (1869). 

TiCm^  Calas  CwmUh,  a  Roman  historian, 
bom  probably  about  A.  D.  66,  died  probably 
after  the  aocessioD  of  the  emperor  Hadrian 
(117).  He  was  early  appointed  to  a  pnblio 
office  tinder  Vespasian,  and  married  a  daogh- 
ter  of  Julius  Agrioola.  He  held  a  pmtorsbip 
under  Domitian,  and  was  amrul  tuffeetut  un- 
der Nerra.  Nothingpositire  is  known  of  his 
subseqaent  career.  He  was  famous  as  an  ora- 
tor and  a  lawyer,  mi  the  rhetorical  stadies 
of  bis  earlier  years  led  him  to  compose  his 
first  work,  the  Dialogut  da  Oratoribtu,  which 
contrasts  stronriy  with  his  later  writings  for 
dlFFaseness  and  negligence,  Hia  Vita  J-ulii 
Affrieokt  is  the  masterpiece  of  ancient  biogra- 
phy, and  Hpeoiolly  valnable  for  the  account  it 
g'ves  of  the  early  condition  and  history  of 
ritcun.  The  Germania  (fit  Origms,  Situ, 
Maribui  ae  PopulU  Germaaia)  appeared  soon 
after,  both  probably  in  98.  It  is  based  on  the 
works  of  Pliny  and  the  moat  trustworthy 
eoorcea  obtainable  at  the  time,  and  as  such  is 
of  great  importance  to  students  of  German 
antiquities.  Numerous  theories  hare  been 
broached  in  regard  to  the  author's  purpose  in 
writing  it,  bnt  there  is  every  reason  for  sop- 
posing  that  one  of  his  main  objects  was  to  re- 
mind the  Romans  of  the  virtues  of  their  former 
days,  andto  warn  them  of  the  dangers  threaten- 
ing them  from  the  north.  Its  geographical  and 
historical  accuracy  has  often  been  attacked, 
and  as  often  HueceMtally  vindicated,  though 
he  has  frequently  exaggerated  or  idealized  the 
customs  and  morals  of  the  German  people. 
About  the  year  lOS  appeared  the  first  pordon 
of  his  history  of  Rome  after  the  time  of  Au- 
gustus, embracing  Hittorim  of  the  years  69-9S, 
or  from  the  last  days  of  Galba  to  the  death  of 
Domitian.  Only  the  first  (our  books  and  a 
part  of  the  fifth,  reaching  to  the  year  70,  are 
extant.  Next  aopeared  the  AnriaU*,  a  con- 
cise history  of  the  events  from  14  to  68.  Its 
original  title  was  Ah  Exeeitu  D.  Augutti  Libri. 
Of  the  original  Id  hooks,  only  nine  complete 
and  parts  of  three  others  are  extant  The 
portions  relating  to  the  last  two  years  of  Nero 
are  wanting.  Tacitus  is  commonly  compared 
to  Thaoydides ;  hut  the  latt«r  has  none  of  the 
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?)ycbolo^cal  charact«ristics  of  the  former. 
here  Is  a  greater  resemblsnoe  between  Taci- 
tus and  his  forerunner  Sallust.  Em  style  is 
remarkable  for  its  vigor  and  oonciaenesa.  A 
melancholy  and  almost  tragic  earnestness  per- 
vades his  pictures  of  imperial  history.  Nn- 
merons  interpolations  disfigure  his  writdngs, 
especially  the  last  portion  of  the  Amutla  and 
the  Hittoria.  The  editio  prineep*  of  Tacitus, 
which  is  far  from  complete,  was  printed  at 
Venice  in  146B  by  Vindelin  de  Bpira;  and  of 
the  numerous  subsequent  editions  that  of  Er- 
nesti  (L^sic,  1762),  sncoessivelj  revised  bj 
Oberlin,  Bekker,  Wslther,  Euperti,  and  oth- 
ers, and  Halm's  (Leipsic,  1874),  are  esteemed 
the  best  The  best  translations  are;  in  Ger- 
man, by  Roth  (Stuttgart,  1865-'7);  in  French, 
S'  Louandre  (Paris,  1868)  and  Dnrean  de  la 
alle  (1874);  «nd  in  English,  by  Ohnrch  and 
Brodribb  (London,  1864).  German  literatnre 
abounds  with  hermeneutical  treatises  on  Taci- 
tus; Pfitzner's  Die  Annalen  det  Taet^a  hri- 
titeh  btUucktet  (Halle,  1869)  is  very  thorough. 

TAraiTS,  Haraas  CbadtH,  a  Roman  emperor, 
bom  at  Interamna  (now  Temi),  Umbria,  about 
A.  D.  200,  died  at  Tyaua,  in  Oappadocia,  in 
April,  S76.  Previous  to  the  assassination  of 
the  emperor  Aurelian  in  Harcb,  976,  he  held 
various  important  civil  offices,  the  last  being 
that  of  consul  in  278,  and  was  well  known 
for  his  love  of  letters,  his  great  wealth,  and 
his  integrity.  In  September,  376,  Tocltns  was 
unanimously  elected  emperor  by  the  senate. 
He  instituted  a  few  domestic  reforms,  and  at- 
t«mpted  to  revive  the  authority  of  the  senate, 
but  died  within  little  more  than  half  a  year 
from  the  oommencement  of  bis  reign.  Ao- 
cording  to  one  account,  he  was  assasdnated 
by  his  soldiers  when  on  an  expedition  against 
the  Goths  in  Asia  Minor.  He  clumed  descent 
from  the  historian  Tacitus,  whoso  works  he 
ordered  to  be  placed  in  all  public  Ubrsries, 
and  to  be  mnltiplied  to  the  extent  of  ten 
copies  a  year  at  the  public  expense. 

TMMAHiat,of  BskiB  Fvptar.    See  Poplas. 

TiConC  STSIEa,  or  TUgUaolt.  See  Unttxd 
States  (geological  part). 

TADEKl,  Lsareai  Ihu,  a  Dutch  painter,  bom 
at  Drouryp,  West  Friesland,  Jan.  8,  1686.  He 
studied  under  Leys  at  Antwerp  in  1861,  and 
became  known  as  a  punter  of  elasncal  sub* 
iects.  Bis  wife,  the  countess  Pauline  I>umou- 
lin,  died  in  1869,  and  in  1870  he  married  an 
English  woman  and  removed  to  London.  His 
works  include  "  Venantios  Fortnnatns  and 
Radegond"  (1863),  "How  they  enjoyed  them- 
selves tnEgypt  8,000  Years  ago  "  (1868),  "  The 
Mummies"  (1867),  "The  Siesta  of  Ancient 
Romans"  (1808),  "The  Vintage  Celebration 
at  Rome  "  (1 870 ),  "  The  Last  Plague  of  Egypt " 
(1873),  and"  The  Pictore  Gallery  "(1874). 

UDHM.    See  Pauctsa. 

TADMJia,  UuM,  an  Italian  sonlptor,  bom 
in  Bologna  in  1789.  He  studied  in  the  acade- 
my of  Bologna,  and  settled  in  Borne.  In  181S 
be  received  for  bis  "Dying  Ajax"  the  grand 
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prize  inatitnted  hj  Canovft,  under  wliose  di- 
rection he  ezecnted  from  1818  to  1630  insay 
vorks,  including  a  Btatne  of  Washington.  His 
subsequent  prodnctione  oompriM  "Venus  and 
Amor,"  "The  Abdnotionof  Ganymede,"  "Fran- 
toB  de  Salea,"  "  A  Baochant&"  and  "  The  Arch- 
angel SL  Michael,"  a  ooloaaal  marble  group  for 
which  an  American  ia  said  to  have  paid  $40,- 
000  (1669). 

TADFOI£    SeeFnoo. 

TlHLf  B.  Chinese  measoTe  of  weight,  equal  to 
H  ox.  aToirdnpoie,  The  Ohinese  government 
does  not  coin  gold  or  silver.  AH  pajmenti  are 
made  in  bullion  or  foreign  coina,  b7  weight ; 
hence  the  tael  (Chin,  liang)  has  become  a  mone^ 
of  aocoont,  and  720  taeb  are  reoeived  at  Hong 
Kong  and  Shanghu  as  eqaivalent  to  1,000 
Uexioan  dollars.  Tsldiig  the  valne  of  the 
Mexican  dollar  as  fixed  bj  the  aeoretarr  of 
thetreasuryof  the  United  States,  Jan.  1,1876, 
the  tael  would  be  equivalent  to  1'8S6  United 
States  dollar.  The  name  is  aometimee  applied 
to  the  money  of  Japan,  Slam,  and  Sumatra, 
and  is  probably  of  Aulay  origin. 

TSNiBDM.    See  Oapb  Uxtapas. 

TAFnXI,  or  Tafldt,  &  division  of  Morocco, 
consisting  of  the  oaais  of  the  same  name,  lying 
S.  E.  of  the  Atlas  mountains,  between  lat.  80 
46'  and  81°  10'  N.  and  Ion.  S°  8'  and  8°  25' 
W. ;  pop,  estimated  at  100,000,  The  oama  of 
Tisaimi  liea  N.  of  it,  and  that  of  Sahra  N.  £. 
Tafilet  is  a  fertile  plain  watered  by  two  rivers, 
both  of  which  are  lost  in  the  aands  of  the 
desert  Rain  aeldom  faUa.  Wheat  and  barley 
ore  cultivated  on  the  banks  of  the  rivers,  but 
dates  are  the  chief  product.  Large  herds  of 
sheep  and  goata  are  kept,  and  atoffs  and  oar- 

Gts  are  manufactnred.  There  are  minea  of 
id  and  antimony.  The  oaaia  is  divided  into 
five  districts,  Sfalet,  Ehorfa,  Iffli,  Shiffa,  and 
Tannajiat  The  most  important  town  is  Abu- 
am,  sboat  240  m.  S.  8.  E.  of  Morocco,  bnt  the 
official  centre  ia  Siaaani,  a  few  mUea  N.  E.  of 
Abvam.  The  inhabitants  are  mostly  Shellooha. 
A  considerable  trade  ia  carried  on  with  other 
parts  of  Morocco  and  with  Algeria. — Tafllet, 
which  ia  mentioned  b  j  the  earliest  Arab  chroni- 
clera,  is  probably  Identical  with  the  kingdom 
of  which  Sigilmessa,  founded  A.  D.  T6S,  waa 
the  capital.  In  1648  a  king  of  Tafilet  founded 
the  dynasty  which  atill  rules  Morocco. 

TlQlinOQ,  a  city  of  southern  Knasia,  in 
the  government  of  Tekaterinoelav,  on  a  prom- 
ontory formed  by  the  aea  of  Azov,  18  m.  -from 
the  month  of  the  Don  and  27  m.  K  W.  of 
Azov;  pop.  in  1867,  2S,097,  including  many 
Armeniana  and  Greeka.  It  is  strongly  forti- 
fied, and  despite  the  ahaUowneaa  of  the  harbor 
it  is  the  principal  port  of  the  aea  of  Azov. 
The  eiports  in  1878,  chiefly  wheat,  amounted 
to  28,797,889  rublea,  and  the  imports  to  8,048,- 
668.  The  town  has  four  large  squarea.  The 
principal  bnildinga  are  the  catbedral,  the  admi- 
ralty, the  marine  hospital,  the  quarantine,  the 
exchange,  the  theatre,  and  the  palace  near  the 
Greek  monastery  of  Jerusalem,  bnilt  by  Alex- 
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aikder  L,  who  died  and  has  a  monument  here. 
It  was  ori^ally  founded  in  1696,  but  the  pres- 
ent city  dates  from  1768,  Taganrog  was  much 
damaged  in  IBOS  by  the  bombardment  from 
French  and  Engtiah  gnnboata,  as  well  as  the 
neighboring  seaport  Mariupol  (founded  in  1779 
by  Greeks;  pop.  about  6,000),  which  ia  under 
the  municipal  authority  of  Taganrog, 

TlOllCOZZL     See  TALUOOT1D8. 

UGUOKL  L  I^r*,  an  Italian  ballet  me»- 
ter,  bom  in  Milan  in  1777,  died  near  the  lake 
of  Gomo,  Feb.  11,  1871.  He  was  sucoeasively 
connected  with  the  theatrea  at  Stockholm, 
Caasel,  and  Waraaw  till  18G3,  when  he  returned 
to  Italy.  The  most  celebrated  of  hia  numeroua 
ballets  ia  the  "  Sylphide."  He  married  a  daugh- 
ter of  the  Swediah  tragedian  Karaten.  U. 
Maria,  a  dancer,  daughter  of  the  preceding,  bom 
in  Stockholm  about  1604,  In  1829  ahe  firat 
appeared  at  Vienna,  in  1627  at  Paris,  and  in 
1882  at  Berlin.  In  the  last  year  ahe  married 
Count  Gilbert  de  Voidn.  She  retired  in  184?, 
and  hoB  aince  Uved  at  her  villa  OD  the  lake 
of  Gomo,  or  in  one  of  her  palaces  at  Venice. 
She  gained  her  greatest  trinmphs  in  La  iaga- 
dire,  La  Sylphide,  and  La_filledu  Damibe.  III. 
fUi,  brother  of  tie  preceding,  bom  in  Vienna 
about  1808.  After  performing  with  hia  sister 
in  various  theatres,  he  married  the  dancer 
Amalia  Galater,  with  whom  he  made  tours  in 
Europe  and  the  United  States.  His  career  as 
a  dancer  ended  in  1647,  when  he  became  bal- 
let master  at  the  royal  theatre  in  Berlin.  He 
has  aince  produced  Sardanapal,  Undint,  and 
Other  celebrated  balleta. — His  daughter  Mabia, 
bom  in  Berlin  in  1884,  excelled  as  a  dancer, 
bnt  in  1866  retired  from  the  stage,  on  her 
marriage  with  Prince  Joseph  Windischgrfitz. 

TlSIl  (Span.  Tajo ;  Port  Tejo\  a  river  of 
Spain  and  Portugal,  the  longest  in  the  penin- 
sula, and  dividing  it  into  two  nearly  equal  parta. 
It  Hsea  in  the  Sierra  de  Guenca,  in  the  prov- 
ince of  Temel  near  the  border  of  Gnadalajara, 
and  flows  N.  W.  for  about  85  m. :  then  nearly 
W.  30  m.,  receiving  the  watera  of  the  Molina; 
then  S.  W.  a  little  more  than  70  m.,  the  Gna- 
diela  and  other  streams  augmenting  it ;  then 
nearly  W.  till  it  becomes  for  about  £0  m.  the 
boundary  of  Portugal,  its  principal  afQuenta 
being  the  Jarams,  Cedron,  Ouadarrama,  Al- 
berohe,  and  Alagon.  Entering  Portugal,  it  in* 
clines  more  and  more  to  the  aonthwest,  receiv- 
ing below  Abrantes  the  2ezere,  and  from  that 
point  is  navigable  for  vessels  of  150  tons.  In 
the  lower  pi^  of  ita  course  are  numerona  isl- 
anda,  and  for  about  30  m.  it  spreads  out  into 
a  table-like  basin,  8  m.  or  more  In  width ;  bnt 
as  it  approaches  Lisbon  the  hills  on  either  side 
dose  Dp  the  valley,  and  at  its  mouth  it  is  not 
over  a  mile  wide.  The  banks  of  the  Tagna  are 
generally  ru^ed  and  precipitona,  and  the  adja- 
oent  plains  are  dry  and  barren.  Lisbon,  San- 
tarem,  and  Abrantea  in  Portugal,  and  Talavera 
de  la  Reyna,  Toledo,  and  AranjaeE  in  Spain, 
are  on  ita  banks.    Ita  length  is  about  640  m. 

UHm.    See  Soceitt  Islakds. 


byGoogle 


651 


TAHLEQUAH 


TIBLEQDIH,  the  capital  of  the  Cherokee 
nation,  Indian  territory,  in  the  valley  of  lUi- 
noii  river,  a  tribotary  of  the  Arkansaa,  ITO  m. 
W.  S.  W.  of  Little  Bock,  Ark.,  and  IS  m.  B. 
of  the  MiBSOnri,  Xanaaa,  and  Texas  railroad ; 
pop.  about  SOO.  The  o^iitol,  of  briok,  coat 
120,000.  There  are  two  achools  and  a  weelil; 
newspaper  (Cherokee  and  English). 

TAILLUflHiB,  Bni  6>  !•    Bee  sappIemcDt. 

Tin^  HIppflrte  Ma4*e,  a  Frenoh  antBor, 
bom  in  Yondera,  April  21,  1388.  He  was 
edaoated  at  the  Bonrbon  college,  was  con- 
nected with  the  normal  school  of  Paris  for 
fire  yeara,  and  since  1864  has  been  profeasor 
of  the  history  and  lesthetics  of  art  in  the 
achool  of  fine  arts.  Eia  Euai  tur  Tite  Lvt» 
(1854)  receWed  a  prize  from  tbe  French  acad- 
emy. His  other  vrorks  are :  Voyag»  aux  sow 
dt*  PyrhUe»  (1866) ;  Lt»  phUo*ophe»  frattfaii 
da  XIX'  tUcU  (1656) ;  EaaU  ds  eritigvt  at 
(TAMfatr*  (IS6T ;  second  series,  1S66):  Lalhn- 
taint  et  tet  fabUt  (1860) ;  Hittoire  da  la  litU- 
ratiin  angUait  (4  vole.,  1864) ;  Idialitme  an- 
glau:  itnd«  but  CarlyU  (1664);  Lt  ponti- 
vitma  onqlaii:  Hude  tur  Stvart  Mill  (1S84) ; 
Philoiophit  de  fart  (1866);  Philotaphia  da 
Vart  mItalU  (18m  ■;  Yoyaga  en  IlalU  {2  yoh., 
1866) ;  Mta*  tur  Pant  (186T) ;  L'idial  dan* 
Fart  (1667);  Phii«*ophie  da  Fart  dans  let 
Payt-Bat  (1868) ;  Da  ViaUUigimce  (3  vols., 
1869);  PhiloaophU  da  Fart  en  Griee  (1870); 
and  Note*  aur  VAn^leUrra  (1874).  Most  of 
bU  work*  have  been  translated  into  English 
by  Doraod,  Van  Laon,  Haye,  Bae,  Fiake,  and 
Stevens.  In  187G  Taine  begui  the  publioation 
of  Let  oriffinat  de  la  France  emtemforaiTU, 
with  a  volume  on  the  Aneien  rigima^  which  ia 
to  be  followed  by  one  on  the  revolution. 

TllPUfi.    Bee  China,  vol.  iv.,  p.  463. 

Tin,  AichlWM  CuipM,  an  Engliah  cler^- 
man,  born  in  Edinbnrgb,  Bee  22,  1811.  He 
was  edncated  at  the  university  of  Edinburgh 
and  at  Balliol  college,  Oxford,  and  was  after- 
ward pablio  examiner  of  the  nniversity.  Ue 
was  prominent  in  the  opposition  to  the  troc- 
tarians.  In  1842  he  snoceeded  Br.  Arnold  as 
head  master  of  Rugby  school,  where  he  re- 
mained eight  years.  In  1960  he  was  made 
dean  of  Carlisle,  in  1866  bishop  of  Loudon, 
and  in  1868  archbishop  of  Canterbury.  He 
has  published  "  The  Dangers  and  Safegnarda 
of  Modem  Theology"  (London,  1861),  "The 
Word  of  God  and  the  Grftand  of  Faith  "  (1863), 
and  two  volames  of  sermons. 

TUT,  Ptter  Gittrle,  a  British  mathemaCteian, 
born  abont  1825.  He  grodnated  at  Cambridge, 
was  fellow  of  St.  Peter's  college,  became  pro- 
fessor of  mathematics  in  Queen's  eollege,  Bel- 
fast, and  in  1862  was  elected  professor  of  nat- 
ural philosophy  in  the  university  of  Edinburgh. 
He  has  publiahed  "A  Treatise  on  Bynomics  of 
a  Particle,"  in  conjunction  with  WiUiam  J. 
Bteele(8vo,  Cambridge,  1866);  "Valoeof  the 
Edinbargh  Degree,  an  Address "  (8vo,  Edin- 
bnr(;h,  1866);  "Elementary  Treatise  on  Qua- 
ternions" (8vo,  Cambridge,  1867);  and"Iher- 
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modjnsmioa"  (8vo,  Edinbnrgh,  1868).  He fasa 
also,  in  conjunction  with  Sir  William  Thomson, 

fnbliahed  an  "  Elementary  Treatise  on  Natural 
hilosophy"  (8to,  London,  vol.  i.,  186T). 

TiUV^  DE  U  BEIHA  (ano.  Taldbriga),  a 
town  of  Sptdn,  in  the  province  of  Toledo,  on 
the  Tagus,  64  m.  S.  W.  of  Madrid ;  pop.  abont 
0,000.  It  is  a  place  of  great  antiquity,  and 
was  the  scene  of  many  confiicts  between  the 
Hoora  and  Christians.  On  July  27  and  88, 
leOB,  a  battle  woa  fought  in  the  immediate 
vicinity,  between  the  French,  under  Victor, 
Jourdui,  and  Sebastiani,  and  the  British,  under 
Sir  Arthur  Wellealey.  In  the  dedsive  contest 
of  the  2Sth,  80,000  French  were  driven  back 
by  16,000  British  troops. 

TALBOT.  L  An  £.  county  of  Maryland, 
bounded  W.  by  Cheaapeake  bay,  and  S.  and  £. 
by  the  Ohoptank  river ;  area,  S60  sq.  m. ;  pop. 
in  1870,  16,137,  of  whom  6,666  were  colored. 
The  surface  is  generally  level,  and  the  aoii 
highly  fertile.  The  Maryland  and  Delaware 
railroad  terminates  at  the  county  seat.  The 
chief  productions  in  1870  were  302,078  bush- 
eb  of  wheat,  616,122  of  Indian  com,  S8,82S 
of  oats,  41,770  of  Irish  and  10,726  of  sweet 
potatoes,  29,696  lbs.  of  wool,  99,008  of  but- 
ter, and  B90  tons  of  hay.  There  were  8,208 
horse^  8,800  milch  cows,  8,678  other  cattle, 
6,044  sheep,' and  6,411  swine;  S  manufactoriea 
of  carriages  and  wagona,  G  of  clothing,  8  ship 
yards,  and  7  saw  milla.  Capital,  Easton.  IL 
A  W,  county  of  Georgia,  bounded  N.  E.  by 
Flint  river  and  drained  by  several  Urge  creeka ; 
area,  634  sq.  m.;  pop.  in  1870, 11,918,  of  whom 
7.167  were  colored.  The  snrfaoe  is  hilly  and 
the  soil  good.  It  ia  crossed  in  the  soutiieaat 
by  the  Southwestern  railroad.  The  chief  pro- 
ductions in  1870  were  18,8T2  bushels  of  wheat, 
200,646  of  Indian  com,  12,S40  of  oats,  87,- 
786  of  sweet  potatoes,  and  7,020  tona  of  hB7, 
There  were  631  horses,  1,325  mules  and  assea, 
3,021  milch  cows,  3,436  other  cattle,  1,003 
sheep,  and  0,308  awine.    Oapital,  Talbotton. 

TAUOT,  WabB  Hmit  Fh,  an  English  author, 
bora  at  Chippenham,  WilUhire,  Feb.  11,  ISOO. 
He  was  educated  at  Harrow  and  Cambridge, 
represented  the  liberal  interest  of  Chippenham 
in  the  first  reform  parliament,  1832-'4,  and 
became  high  sheriff  of  Wiltshire  in  1840.  In 
18SS  he  began  the  experiments  which  in  1840 
resulted  in  the  discovery  which  laid  the  f  onn- 
dation  for  the  photographic  art,  (See  Pho- 
TOOBAPBT.)  For  this  discovery  he  received  in 
1842  the  medal  of  the  royal  society;  and  al- 
thongh  he  patented  his  process,  be  left  it  open 
to  the  public.  Of  late  years  he  has  devoted 
himself  to  deciphering  cuneiform  inscriptions. 
He  has  published  "Legendary  Tales  in  Verse 
and  Prose"  (London,  1880);  "  Hermes,  or  Claa- 


(1889) ;  "  The  Pencil  of  Nature,"  in  which 
he  details  his  experiments  and  discoveries  in 
photogrophj-  (S  parta,  1844-'6) ;  and  "  Engliah 
Etymologies"  (1846). 
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ULC,  K  nlioiou  mineral  oooorring  in  two 
forms,  crjstAlline  Mid  massive.    The  maadTe 

variety  vaa  formerlj  called  steatite  (soapatone), 
and  was  regarded  a*  a  distinct  species ;  but  it 
hoa  the  same  chemical  compoiitiou  aa  orjattd- 
line  talc,  viz.,  4MgO,5S10.]H.O,  or  silica  ea-14, 
magnesia  32-92,  and  water  4'94  per  cent.,  b»- 
ing  a  hydrooa  silicate  of  magnesia.  Taio  is  com- 
monlj  ia  the  form  of  lamellar  crystil*,  nhicb 
cleave  perfectly  in  one  direction,  but  are  usu- 
allj  too  incompletely  developed  to  allow  of  an 
exact  determination  of  their  oryatalline  »J9- 
tein;  but  hexagonal  prisms  and  plates  are  oc- 
oaaionall/  found.  Tber  are  optically  biaiiaL 
The  lamelln  are  very  nesible  put  not  elastic, 
and  are  uuctuons  to  the  toaob.  Talc  is  very 
soft,  being  only  1  on  the  Kale  of  10;  sp,  gr, 
from  S'O  to  2-8;  lustre  pearly;  color  apple- 
green  to  white,  also  greeniah  gray  to  dark  green, 
Bobtransluoent.  Talc,  either  in  a  foliated  or  la- 
mellar form,  or  maaaive  as  steatite,  is  common, 
forming  extensive  beds  in  some  localities.  It 
ia  often  associated  with  serpentine,  talcose,  or 
ohloritio  schist.  Steatite  or  soapstone  is  Icnown 
in  different  localities  as  potstone  (^Tcjtftttin), 
lapit  ollarit,  rensseloerite,  and  French  chalk 
(eraM  d«  Brianfon).  There  are  extensive  quar- 
ries at  Grafton,  Athens,  Weitfield,  and  Jdarl- 
borongb,  Vt. ;  at  Francestown,  Felham,  and 
Eeene,  N.  U. ;  at  Middlefield,  Chester,  and 
other  places  in  Massachusetts;  in  Maryland 
near  Baltimore,  in  Virginia  near  Wasbii^ton 
and  in  Loudoo  co.,  and  in  Guilford  co.,  NT  0., 
and  numerous  other  places,  in  metamorphto 
rocks.  It  is  used  tor  making  stoves,  oveas, 
and  hearths;  for  sizing-rollers  in  cotton  fac- 
tories, on  accoiiDt  of  its  not  being  affected 
by  acids ;  and  sometimes  as  a  lubricant  for 
jonmals.  It  is  also  used  tor  slate  pencils  and 
crayons,  and  for  the  stoppers  of  chemical  ves- 
sels. The  Araerican  aborigines  use  it  for  cul- 
inary articles,  and  the  Chinese  for  the  carv- 
ing of  idols. 

U1£IT  (Gr.  riUovrw;  Lot.  talantum),  a 
term  originally  applied  by  the  ancient  Greeks 
to  a  balance  for  weighing,  afterward  to  the 
substance  weighed,  and  finaUy  to  the  weight 
Itself.  In  the  system  o(  weights  in  use  the 
talent  was  the  highest  denomination,  and  was 
equivalent  to  60  mines,  each  of  which  was 

Xal  to  100  drachmaa,  and  each  of  these  to  6 
li.  The  values  of  these  weights  remained 
oonstant  in  relation  to  each  other,  while  that 
of  the  units  of  tlie  measure  varied  in  different 
times  and  ia  different  places.  The  system  of 
money  being  based  upon  the  weight  of  silvei, 
the  names  of  the  weights  employed  came  to  be 
nsed  as  money  values,  in  the  same  way  as  the 
English  pound  originally  represented  a  pound 
weight  of  silver.  No  coins  however  are  known 
to  hare  been  made  larger  than  the  tetradracb- 
ma,  and  the  mina  and  talent  were  moneys  of 
account  only.  The  determination  of  the  weights 
of  the  different  talenta  in  terms  of  our  modern 
standards  is  a  subject  involved  in  great  diffl- 
onlty,  and  there  is  a  marked  disagreement 


TALFOURD 


65S 


among  toholars.  The  oldest  talent  was  the 
fiafaylonian,  which  was  carried  into  the  Phoeni- 
cian and  Grecian  ooontries,  and  may  with  great 
probability  be  assumed  aa  identical  with  the 
oldest  Greek  talent,  called  the  .£ginetan.  The 
Hebrew  talent  differed  but  little  if  at  all  from 
this.  The  Eoboic  talent,  also  probably  derived 
from  the  East,  was  in  use  in  Attica  previous 
to  the  time  of  Bolon,  and  is  Dft«n  called  the 
old  Attic ;  it  continued  in  use  after  the  time 
of  Solon,  and  hence  was  also  colled  the  com- 
mercial talent.  Solon,  in  order  to  relieve  the 
debtor  class,  reduced  the  talent  so  far  as  money 
was  ooQcemed,  and  the  talent  established  by 
him,  called  the  new  Attic  or  Attic  silver  talent, 
is  the  one  always  meant  in  the  clasaioal  autbon 
when  the  context  does  not  indicate  a  different 
one.  The  ratio  of  these  talents  to  each  other 
was  as  follows,  in  whole  numbers :  16  ^gine- 
tan  talents  were  equal  to  IS  Eaboio  or  commer- 
cial talents,  and  to  25  Bolonian  or  Attic  silver 
talents.  Their  weightj  compared  with  our 
avoirdupois  weight  were  probably  as  follows: 
the  .^Iginetan  equalled  9fi  lbs. ;  the  Euboic,  Tft 
lbs.  2  ox.  291-S81  gr. ;  the  Attic  silver  talent, 
67  lbs.  The  value  of  these  talents  in  pure 
silver,  taking  the  American  trade  dollar,  con- 
taining ST8  gr.  of  pure  silver,  aa  the  standard, 
would  be  SB  follows:  the  .£ginetan  talent 
equals  |l,7Se  36;  the  Euboic,  |1,466  06;  the 
Atdo  silver  talent,  |1,0C6  66.  The  coins  in 
actual  nse  fell  below  this  standard  both  in 
weight  and  in  purity,  and  varied  in  different 
ages.  For  approiimate  calculation  the  coin 
value  of  the  above  named  talents  may  be  as- 
sumed as  equal  to  $1,7(1(1,  tl^^^i  uid  (1,000 
respectively.  Various  other  talents  are  named 
by  the  ancient  writers,  the  comparative  values 
of  which  have  been  treated  in  the  works  of 
Bdckh  and  of  Bussey.  The  gold  talent  of  the 
Greeks,  or  the  Sicilian  talent,  the  one  always 
meant  in  Homer,  contained  about  J  oz.  and  71 
gr.  avoirdupois  of  gold. 

TILFOCKD,  Sir  IHMs  Hoia,  an  English  au- 
thor, bom  at  Doiey,  a  suburb  of  Stafford, 
Jan.  26, 17»C,  died  in  Stafford,  March  IS,  1B64. 
He  was  called  to  the  bar  in  London  in  1S21, 
and  in  ISSS  was  made  Serjeant  at  law.  From 
1S3&  to  1841  be  was  member  of  parliament  for 
Reading,  and  agiun  from  1847  to  1849,  when 
he  waa  made  a  judge  of  the  court  of  common 
pleas.  In  parliament  be  waa  distinguished  by 
nis  efforts  in  behalf  of  the  rights  of  authors, 
for  whose  benelit  he  introduced  in  1837  the 
copyright  act  which,  somewhat  modified,  was 
passed  in  1842.  His  tragedy  of  "  Ion  "  (188G) 
waa  acted  with  great  succeas  under  the  direc- 
tion of  Mr.  Macready,  and  was  followed  by 
"The  Athenian  Captive"  (1888),  "Glencoe" 
(1840),  and  "  The  Castilian  "  (1864).  The  last 
was  not  acted,  and  "  The  AUienian  Captive  " 
and  "Glencoe"  were  but  moderately  success- 
ful on  the  stage.  His  other  works  include  me- 
moirs and  correspondence  of  bis  friend  Charles 
Lamb  (1B8T  and  1888,  subsequentir  published 
as  one  work),  and  "Final  Memoirs^' (IMS). 


byGoogle 


£56 


TALlACOnUS 


■  Ta- 


TlUlOOnU^  Gupan  (Taouaooh, 

suAoozzio),  an  Italian  Bni^eon,  bom  about 
164fi,  died  ia  Bologna,  where  he  woa  profes- 
sor of  anatomy  and  surgery,  in  1G99.  He  at- 
tained high  renown  for  his  medical  lectnres, 
but  is  now  tnoinly  remembered  for  what  has 
been  named  from  him  the  Teliacotian  opera- 
tion for  the  restoration  of  lost  noses,  ears,  &c. 
Thoagh  this  operation  was  not  original  with 
him,  yet  he  carried  it  to  greater  perfection 
and  was  more  snooeasfal  than  any  of  his  pre- 
decessors. His  process  was  fnlly  dotted  in 
bis  work  Be  Gurtorwn  Ohirurgia  per  Insi- 
tiontm  Libri  II.  (3  vols,  fol.,  Venice,  169Ti 
new  ed.,  Berlin,  1B81).     (See  Autoplabtt.) 

TILIIFOUW,  a  N.  E.  oounty  of  Georgia, 
drained  by  affluents  of  the  Ogeechee  and  Little 
rivers;  area,  186  sq.  m. ;  pop.  in  1870,  4,786, 
of  whom  S,BS7  were  colored.  The  surface  is 
hilly  and  the  soil  generally  fertile.  Crranite, 
gneiss,  sulphnret  of  iron,  and  magnetio  ore  are 
found.  It  is  intersected  by  the  Qeoc^ia  rail- 
road. The  chief  produotiong  in  1870  wore 
0,418  bushels  of  wheat,  78,816  of  Indian  corn, 
and  8,024  bales  of  cotton.  There  were  643 
horses,  2,190  cattle,  1,220  sheep,  and  8,714 
swine.    Oapitat,  OrawfordsriUe. 

TALIPOT  IWt    See  Palu,  vol  xiii.,  p.  30. 

TlLUDGet,  a  N.  K.  county  of  Alabama, 
bounded  W,  by  the  Ooosa  river  and  drained 
by  Chockolocko  creek  and  other  streams  ; 
area,  about  700  »q.  m. ;  pop.  in  1870,  18,064, 
of  whom  9,69S  were  oolorea.  The  surface  is 
moderately  hilly  and  the  soil  fertile.  The  Sel- 
ma,  Rome,  and  Dalton  r^Iroad  traverses  it. 
The  chief  productions  in  1870  were  69,821 
bushels  of  wheat,  284,783  of  Indian  com,  42,- 
821  of  oats,  14,469  of  sweet  poUtoes,  G,097 
bales  of  cotton,  6,784  lbs.  of  wool,  and  58,167 
of  butter.  There  were  922  horses,  1,786  mules 
and  asses,  6,338  cattle,  2,855  sheep,  and  6,947 
;  4  tanneries,  S  currying  establishments, 
"iw  mills.  Capital,  T^adega. 
LDEGl,  a  city  and  the  capital  of  Talla- 
dega CO.,  Alabama,  on  the  Selmo,  Rome,  and 
Dalton  railroad,  78  m.  N.  by  E.  of  Monl^som- 
ery;  pop.  in  1870,  1,883,  of  whom  1,018  were 
colored;  in  1876,  about  8,000.  It  ia  the  seat 
of  the  state  institution  for  the  deaf  and  dumb 
and  the  blind,  of  a  Presbyterian  female  semi- 
nary, and  of  Talladega  college.  The  college 
was  incorporated  in  186S,  and  is  sustained  by 
the  American  missionary  society.  It  admits 
both  sexes  and  colors,  and  has  in  operation 
preparatory,  theological,  and  normal  courses, 
and  grammar,  intermediate,  and  primary  de- 
partments. In  18T4-'6  it  had  18  instructors 
and  247  students.  Talladega  has  two  weekly 
newspapers  and  six  churches,  and  trade  in  cot- 
ton, wheat,  Ac  On  its  site,  Nov.  9,  1813, 
Gen,  Jaokson  gained  a  victory  over  the  Creeks, 

TlLUHlffiBE,  a  city  and  the  capital  of  Flor- 
ida, county  seat  of  Leon  oo.,  on  the  Jackson- 
villes  Pensacola,  and  Mobile  rulroad,  at  the 
junction  of  ■  branch  to  St  Mark's,  166  m.  W. 
of  Jacksonville  and  21  m.  N.  of  the  gnlf  of 
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Mexico ;  lat  80°  26'  N.,  Ion.  84"  18'  W. ;  pop. 
in  1870,  2,028,  of  whom  820  were  white  and 
1,208  colored;  in  167G,  about  2  600 ;  including 
suburbs,  4,000.  It  is  beautifully  situated  on 
high  ground,  and  is  regularly  laid  out  in  a  plot 
a  mile  square,  with  broad  streets  and  several 
public  squares,  shaded  with  evergreens  and 
oaks.  The  abundance  and  variety  of  flowers 
and  shrubs  give  it  the  appearance  of  a  garden. 
The  bnsinesH  portion  is  of  brick.  The  public 
buildings  are  the  capitol  (commenced  in  1826), 
a  large  three-story  brick  edifice,  with  pillared. 
entrances  opening  east  and  west;  the  court 
bouse,  a  substantial  two-story  brick  structure ; 
and  the  West  Florida  seminary,  a  large  two- 
story  brick  building,  on  a  hill  commanding  a, 
view  of  the  entire  city.  In  the  vicinity  ara 
beautiful  springs,  the  most  celebrated  of  which 
is  Wakulla,  on  immense  limestone  boMD,  16  m. 
distant.  The  sDrronnding  country  is  fertUo. 
The  city  contains  the  car  and  machine  shops 
of  the  railroad  company,  and  has  the  only  cot- 
ton factory  in  the  state.  The  seminary  baa 
separate  male  and  female  departments,  and  ia 
supported  by  the  proceeds  of  the  "seminar; 
lands ' '  granted  to  the  state  by  congress.  There 
are  several  free  public  schools,  two  weekly 
newspapers,  and  Baptist,  Episcopal,  Methodist, 
Presbyterian,  and  Roman  Catholic  churches. — 
The  site  of  TallahssBee  was  selected  aa  the  seat 
of  the  territorial  government  in  1B22;  it  waa 
laid  out  in  1824,  and  incorporated  as  a  city  ia 
1827.  In  1348  the  enKre  business  portion, 
then  of  wood,  was  destroyed  by  fire. 

TlIlilHlTGHIE,   a  river  of  Mississippi,  the 

Srinoipal  tributary  of  the  Yazoo,  rising  in  the 
r.  £.  part  of  the  state,  and  flowing  in  a  circui- 
tous but  generally  S.  W.  and  S.  oourse  260  m. 
to  its  lunction  with  the  Talobusha  river  to 
form  the  Yaioo.  It  is  navigable  by  staam- 
hoats  more  than  100  m. 

TiUlBlTCaiK  a  N.  W.  county  of  Misais- 
sippi,  intersected  by  the  Tallahatchie  river; 
area,  about  760  sq.  ra.;  pop.  in  1870,  7,862,  of 
whom  4,687  were  colored.  The  surface  is  level 
and  in  many  placee  swampy,  and  the  soil  fer* 
tile.  The  Mississippi  and  Tennessee  railroad 
touches  the  N.  E.  corner.  The  chief  prodno- 
tions  in  1870  were  20fl,42G  bushels  of  Indian 
com,  18,620  of  sweet  potatoes,  and  6,760  bales 
of  cotton.  There  were  642  horses,  964  moles 
and  asses,  5,500  cattle,  908  sheep,  7,406  swine, 
and  6  saw  mills.    Oapital,  Charleston. 

TlLUPOOei,  a  river  ixf  Georgia  and  Ala- 
bama, which  rises  in  Paulding  co..  Go.,  flows 
8.  W.,  B,,  and  W.  360  m.,  and  unites  with  the 
Oooso,  forming  the  Alabama,  about  10  m.  N. 
of  Montgomery.  Its  principal  affluent  is  the 
Little  Tallapoosa.  It  is  navigable  for  steam- 
boats more  than  40  m.  above  the  Coosa. 

TALUFOOSl,  an  E.  county  of  Alabama,  in- 
tersected by  the  Tallapoosa  river,  and  drained 
by  its  branches ;  area,  700  sq.  m.;  pop  in  1870, 
16,968,  of  whom  4,190  were  colored.  The  sai^ 
face  is  hilly  and  the  soil  in  some  parts  fertile. 
The  Savannah  and  Memphis  railroad  traveroea 
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tt.  The  ohief  pradactions  in  1870  wer«  48,468 
bnehelaot  wheat,  367,764  ol  Indian  corn,  88,- 
SS8  of  oats,  26,238  of  sweet  potatoes,  6,446 
bales  of  cotton,  and  10,489  lbs.  of  wool.  There 
were  1,224  bones,  1,198  males  and  asses,  8,261 
cattle,  8,688  ■he«p,  12,799  swine,  and  38  floor 
millB.    Capital,  Dadentle. 

UU£niND-pfSl«(»D,  OaitM  Hinta, 
prince  de,  a  French  statesmaD,  born  in  Paris, 
Feb.  IS,  1T&4,  died  there,  Uaj  17,  1888.  Ee 
was  the  eldest  son  of  the  oonnt  de  Talleyrand- 
P6rigord,  and,  having  been  lamed  hj  accident 
when  about  a  year  old,  was  neglected  by  hia 
family.  In  1766  ha  was  placed  by  an  nncle  in 
the  coUege  of  Haroonrt  at  Paris,  and  thongh 
he  there  greatly  disttngaished  himBelf,  a  family 
eoonoil  in  17S9  decided  that  in  consequence 
of  his  incnrable  lameness  be  should  give  up  his 
birthright  to  his  yonnger  brother,  and  become 
a  chnrchman.  He  was  sent  immediately  to 
St.  Solpioe,  and  graduated  with  muoh  distinc- 
tion at  the  Borbonne  in  1774.  He  was  then 
presented  at  court,  and  recdved  tn  eommen- 
aam  the  abbey  of  St.  Denis  in  the  diocese  of 
Rheims  and  several  other  livings.  Despite 
hia  notorioas  licentiongneM,  he  was  ordained 
priest  soon  afterward,  and  displayed  nncom- 
mOD  bnsioess  tact  and  brilliant  conversational 
powers.  From  1780  to  178E  he  held  the  poet 
of  general  agent  of  the  French  clergy,  lie 
mingled  in  the  financial  discnHBions  of  the 
time,  became  acquainted  with  Hirabeaa,  Ca- 
lonne,  and  Necker,  and  was  noted  for  hie 

Emdence  and  slcill  as  a  speculator.  In  1787 
e  was  one  of  the  assembly  of  notables,  and 
in  17S8  was  made  bishop  of  Autan,  which 
gave  him  a  yearly  income  of  60,000  francs. 
When  the  states  general  were  snmraoned  in 
1789,  he  was  elected  one  of  the  deputies  of  the 
clergy,  insisted  that  his  ooUesgnes  shonld  join 
at  once  the  representatives  of  the  third  estate 
who  bad  assumed  the  name  of  "national  as- 
sembly," flgnred  oonspiononsly  among  Uira- 
beaa's  friends,  and  proved  a  strong  support- 
er of  every  liberal  measnre.  It  was  he  who 
moved  the  celebration  of  the  great  patriotic 
feast,  styled  the  "federation,"  on  July  14, 
1790;  and  in  his  capacity  of  bishop,  at  the 
head  of  200  priests,  wearing  the  national  col- 
ors over  their  white  robes,  he  officiated  in  that 
solemnity  npon  the  great  altar  erected  in  the 
midst  of  the  Champ  de  Uars.  In  the  aasem- 
bly  he  reported  a  plan  for  the  reorganization 
of  public  instruction,  and  advocated  the  abo- 
lidoQ  of  ecclesiastical  tithes,  the  assumption 
by  the  government  of  the  lands  belonging  to 
the  clergy  as  national  property,  and  the  estab- 
lishment of  a  civil  conBtitntion  for  that  order ; 
■nd  on  this  constitntion  being  adopted,  he  con- 
secrated such  priests  as  consented  to  take  the 
oath  to  it.  This,  added  to  his  many  deficiencies 
as  a  Oatholio  bishop  and  his  political  course, 
caused  him  to  be  eicommnnicated ;  but  he 
was  seonlarized  by  the  pope,  on  condition  that 
be  should  wear  a  lay  habit  and  abstain  from 
all  clerioal  functioas.    In  April,  1791,  he  at- 


tended Mirabean  in  his  last  moments,  and  was 
charged  by  the  great  orator  to  deliver  in  the 
assembly  a  speech  he  had  prepared  upon  testa- 
mentary powers  and  the  rights  of  succession. 
On  the  dissolution  of  the  oonstituent  assem- 
bly, Sept.  80, 1791,  Talleyrand  wa»  sent,  under 
Chauvelin,  on  a  fruitless  mission  to  England. 
After  the  king's  fall  he  retired  to  England; 
but,  while  a  warrant  was  issued  against  him 
in  Paris  by  the  committee  of  public  safety,  he 
received  peremptory  orders  from  the  ministry 
(January,  1794)  to  leave  England  in  24  hours. 
He  then  sailed  for  the  United  States,  where 
through  speculation  he  accumulated  a  fortune, 
and  carefully  studied  American  institatiODI 
and  commerce.  Before  the  adjournment  of 
the  convention,  on  motion  of  Cn^nier,  acting 
under  Mme.  de  Btafl's  influence,  his  name  was 
erased  from  the  list  of  emigrants;  he  returned 
to  Paris,  found  himselt  a  member  of  the  acad- 
emy of  moral  and  political  sciences,  was  one 
of  the  original  members  of  the  constjtntional 
club,  and  in  July,  1797,  was  called  to  the  min- 
istry of  f  oreien  affairs.  On  Bonaparte's  return 
from  Italy,  Dec.  G,  he  welcomed  him,  intro- 
dnced  him  to  the  directors,  delivered  a  speech 
in  his  honor  at  bis  great  omcial  recepUon,  and 
promoted  his  eobeequent  designs.  WbUe  the 
young  general  sailed  for  Egypt,  the  diplomatist 
was  to  go  to  Constantinople  to  reconcile  the 
sultan  to  the  invasion  of  one  of  his  provinces ; 
be  neglected  this  mission,  and  continued  in 
ofiioe  till  July,  1799,  when  he  was  forced  to 
resign.  When  Bonaparte  retnmed  from  Egypt 
he  again  propitiated  the  conqueror,  procured 
an  interview  between  him  and  Sieyte,  and 
prevailed  upon  Barras  to  resign,  thus  greatly 
contributing  to  the  success  of  the  eowp  d'itat 
of  the  IStb  Bmmaire.  He  was  rewarded  by 
his  t«appointment,  in  November,  1799,  as  min- 
ister of  foreign  uEaire,  which  office  be  held 
till  August,  1807,  and  aided  in  the  reestab- 
lisbment  of  the  peace  in  Europe,  taking  part 
in  the  successful  conclusion  of  the  treaties  of 
Lnnfiville,  1801,  and  of  Amiens,  1803.  On 
Jane  29,  1802,  Pius  YII.,  at  Bonaparte's  re- 
quest, released  Talleyrand  from  excommunica- 
tion; and  yielding  to  Bonaparte's  injunction, 
he  married  Mme.  Grant,  with  whom  he  had 
lived  for  several  years.  The  pope's  refusal 
to  allow  this  lady  to  be  presented  to  him  filled 
Talleyrand  with  resentment;  and  he  is  aaid 
to  have  counselled  the  partition  of  the  Papal 
States.  He  prompted  the  seirare  of  the  duke 
d'Enghieu,  and  hastened  his  execution.  Aftef 
the  establishment  of  the  empbe  he  received 
the  office  of  grand  chamberlain,  and  in  1806 
lie  principality  of  Benevento  In  Italy.  Hav- 
ing vainly  advocated  an  alliance  with  England, 
and  feeling  the  growing  coldness  of  the  em' 
peror,  he  resigned  his  ministerial  office,  Aug. 
S,  1807,  and  received  the  title  of  vice  grand 
elector,  to  which  a  large  salary  was  attached. 
Thenceforward  he  was  only  occasionally  con- 
sulted by  his  sovereign,  but  gave  very  free 
expression  to  his  views  on  great  political  qnes- 
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tiooH,  and  woa  in  oonsaqneDoe  deprivad  of  Us 
office  of  chamberlmn  in  1809;  but  this  ooly 
Btimolatad  bis  Hrcaatio  critlciBinB  against  the 
imperial  policy.  As  early  ai  1812  he  is  said 
to  have  foretold  the  approaobing  overthrow 
at  Napoleon,  and  on  its  oocarrenoe  he  was 
looked  npon  at  home  and  abroad  M  the  moat 
iuduenti^  Btatesman  of  the  day  and  the  leader 
of  the  new  revolution.  A  last  interview  be- 
tween him  and  the  emperor  in  the  beginning 
of  1814  completed  the  estrangement  between 
them;  and  Talleyrand,  thongh  still  a  digni- 
tary of  the  empire  and  one  of  the  council  of 
regency,  thought  of  nothing  bat  mining  his 
master.  He  secretly  sent  word  to  the  tulied 
sovereigns  to  hasten  toward  Paris;  and  when 
that  city  surrendered,  March  80,  he  offered 
his  hotel  to  the  emperor  Alexander.  His 
management  seoured  the  appointment  by  the 
senate,  on  April  1,  of  a  provisional  govern- 
ment, and  its  formal  declaration  ou  the  day 
following  of  Napoleon's  dethronement.  While 
Marshal  Marmont  was  prevailed  npon  to  sign 
at  Essonne  (April  8)  a  oonvention  that  baffled 
Napoleon's  last  hopes  of  resisting,  T^eyrand 
welcomed  the  oount  of  Artois  to  the  French 
metropolis,  April  12,  and  remuned  the  head 
of  the  new  government.  On  the  arrival  of 
Louis  XVni.  ha- was  appointed  (May  12)  min- 
ister of  foreign  afiairs,  holding  in  fact  the 
premiership  in  the  cabinet;  and  on  June  4  he 
was  made  a  peer  of  France.  He  negotiated 
the  first  treaty  of  Paris,  May  80,  1S14;  and 
four  months  later  he  was  sent  aa  minister 
plenipotentiary  to  the  congress  of  Vienna, 
where  he  failed  in  protecting  the  interests  of 
France  as  well  as  he  desired.  He  was  sur- 
prised there  by  the  andden  return  of  Napo- 
leon from  Elba,  and  participated  in  the  decla- 
ration that  "  outlawed  the  enemy  of  nations." 
He  waa  excepted  from  the  amnesty  granted  to 
those  who  had  previously  deserted  the  em- 
peror, went  to  Ghent,  where  he  joined  the 
exiled  king  Louis  XVIIJ.,  accompanied  him 
to  France  when  he  returned  there  after  the 
battle  of  Waterloo,  and  resumed,  Jnly  8,  181G, 
the  premiership  in  the  cabinet  and  the  ministry 
of  foreign  afFstrs;  but  being  disgusted  by  the 
hard  terras  imposed  npon  France  by  the  allied 
powers  and  by  the  reactionary  tendencies  of 
the  new  chamber  of  deputies,  be  resigned  bis 
offlca  at  the  end  of  a  few  weeks.  Accord- 
ing to  another  aoooont,  havioR  become  obnoi- 
ioo9  to  the  emperor  Alexander,  he  was  dis- 
missed; but  through  the  duke  of  Richelieu's 
entreaties  he  received  the  title  of  grand  cham- 
berlain of  France,  with  a  salary  of  40,000 
francs.  He  still  visited  the  Tuileries,  but  waa 
coldly  received ;  he  retained  his  seat  in  the  ; 
chamber  of  peers,  and  delivered  there  several 
opposition  speeches ;  but  his  influence  was  ' 
greatest  in  social  intercourse,  his  saloon  be-  , 
big  the  gathering  place  of  politicians  of  every 
shade  of  opinion.  After  the  revolution  of 
Jnly,  18S0,  be  was  appointed  ambassador  to 
England  with  a  princely  aalary,  and  negotiated 
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a  treaty,  April  22,  1884,  by  which  Francs, 

England,  Spain,  and  Portugal  united  for  tiie 
pacification  and  settlement  of  the  two  penia- 
snlar  kingdoms.  He  resigned  bis  office,  Jan. 
7, 1885,  and  retired  to  private  life.  The  most 
remarkable  of  his  essays  is  bis  Mamoirt  lur  let 
r»lationt  eomm»reialetde*£laU-  Unitter*  1797. 
He  left  personal  memoirs,  which  according  to 
his  will  were  not  to  be  published  till  30  years 
after  his  death.  Jn  1888  Kapoleon  IIL  ob- 
tained from  the  heirs  a  further  postponement 
of  22  years:  and  in  1872,  it  having  been  an- 
nounced that  the  memoirs  were  about  to  be 
published,  the  duke  de  Montmorency,  custo- 
dian of  the  manoHoript,  refused  to  riolate  the 
§  ledge  given  to  the  late  emperor.  On  the 
ay  before  his  death  Talleyrand  wrote  a  let- 
ter to  the  pope  enclosing  a  "retraction"  writ- 
ten two  months  before.  The  "retraction" 
deplores  bis  acts  which  bad  afflicted  the 
church;  and  the  letter  says  that  his  memoirs 
will  explain  to  posterity  the  writer's  conduct 
during  the  revolution. 

TlUiUSr,  Jtaa  lAsikert,  a  French  revolntion- 
ist,  bom  in  Paris  in  17S9,  died  there  in  No- 
vember, 1820.  He  was  the  son  of  the  hoosa 
steward  of  the  marquis  de  Bercy,  who  gave  him 
the  means  of  a  classical  education.  In  1791  ha 
started  a  transient  newspaper,  VAmi  du  Ci- 
toyen,  and  became  a  member  of  the  Jacobin 
dab,  and  in  1792  clerk  of  the  oommune  of 
Paris  and  deputy  to  the  convention  from  Seine- 
et-Oise.  He  took  his  seat  among  the  monta- 
ffTianU,  voted  for  the  death  of  Louis  XTL,  and 
was  one  of  the  bitterest  opfionents  of  the 
Girondists.  He  waa  aent  on  a  mission  to  Bor- 
deaux in  17Q3,  and  became  acquainted  with 
Mme.  de  Fontenay,  whom  he  married.  (See 
Chuuv.)  At  her  instigation  he  denounced 
Robespierre  and  procured  his  eiecation,  which 
made  nim  the  leader  of  the  Thermidoriana. 
Through  his  influence  Fonqoier-Tinville,  Car- 
rier, and  Lebon  were  doomed  to  punishment; 
and  through  his  energy  the  revolutionary  at- 
tempt of  t£e  1st  Prairial  was  baffled.  As  com- 
missary of  the  convention  with  the  army  of 
the  west  in  1795,  be  ordered  all  the  royalist 
prisoners  made  by  Hoche  on  the  Quiberon  pe- 
ninsula to  be  shot.  On  the  18th  Vend^miaire 
he  was  among  the  defenders  of  the  convention 
agtunst  the  rebellious  sections  of  Paris.  After 
the  establishment  of  the  directorial  govern- 
ment he  was  a  member  of  the  coancil  of  600, 
and  shared  in  the  republican  ecup  iTitat  at  the 
IBth  Fructidor.  In  1798  be  accompanied  Bo- 
naparte to  £gypt  as  one  of  the  committee  of 
sdentifio  men,  and  held  there  a  high  adminis- 
trative office.  While  returning  to  France  he 
was  taken  prisoner  by  the  English,  and  wel- 
comed to  London  by  the  whig  party.  In  1806 
he  was  appointed  consul  to  Alif  ante  ;  but  sick- 
ness obliged  him  to  return  to  Paris,  where  he 
received  a  paltry  pension  from  Napoleon,  which 
he  lost  in  1611.  Mme.  Tallieu,  from  whom 
he  was  divorced  in  1802,  had  borne  him  four 
children. 
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Beparatod  from  the  membranons  oellnlor  tissue 
by  tneltiog.  The  mminaDts,  p&rtionlvlj  oxen 
and  sheep,  famisli  the  tallow  of  commerce. 
Bnama,  Sooth  America,  and  Australia  faroiah 
the  largest  proportioa.  That  is  esteemed  best 
which  ia  proonred  from  animals  that  have  fed 
opon  dry  fodder;  hence  that  of  Kostia,  whera 
animals  feed  for  eight  months  npon  dried  grass, 
.  is  especially  valued.  Xeia«  and  partjcnlorly 
soDthem  California  formerly  famished  Ivge 
qaontities  to  oommerce.  Formerly  tallow  that 
had  been  simply  "tried  ont"  or  "rendered" 
was  eit«nEivel;  osed  for  candles;  very  Uttle 
ia  now  so  used,  but  instead  of  it  the  stearine 
which  has  been  separated  from  the  other  con- 
stitaents  is  made  into  oandles,  which  are  of 
more  niiif  orm  quality  and  higher  melting  point. 
(See  Stkaeio  Aoid.)  Tallow  is  also  largely 
consumed  by  soap  mannfacturers  (see  Soap), 
and  in  the  dressing  of  leather.  Tallow  con- 
msts  of  several  oomponnd  acid  radicals  united 
with  the  basic  radical  of  glycerine.  Of  these, 
stearine  is  fonnd  in  largest  qnontity,  with 
more  or  less  of  palmitine  and  oleine,  depend- 
ing npon  the  kind  of  tallow.  In  the  process 
of  soap  making  the  tallow  is  decomposed,  the 
potash  or  soda  combining  with  the  stearine, 
4e.,  and  setting  glycerine  free. — Vegetable  tal- 
low i*  obtained  in  China  in  great  quantities 
from  the  solid  seboceoas  covering  of  the  seeds 
of  StiUingia  itb^era,  a  tree  that  is  eitennvely 
onltivated  in  that  conntry.  (See  Taixow  Tbss.) 
The  tallow,  which  is  brittle,  white,  opaqne, 
sad  tasteless,  is  preferred  to  animal  tallow  for 
making  candles.  It  ia  regarded  as  nearly  pnre 
stearine.  In  the  United  States,  the  wax-like 
covering  of  the  berries  of  the  myriea  eer^era 
is  in  some  localities  ased  for  the  same  purposes 
as  ordinary  tallow,  under  the  name  of  bayberry 
tallow.  It  is  hard,  of  olive-green  color,  and 
has  a  fragrant  spicy  odor.  It  is  also  nsed  to  a 
limited  extent  in  pharmacentical  preparations. 
TUUtW  mx  (StiUingia  Mb^era),  a  Chi- 
nese tree,  belonging  to  the  spnrge  family  («<- 
phorbiacea),  growing  from  30  to  40  ft.,  with 
long  and  flexible  branches,  and  long-petioled 
leaves,  mach  resembling  those  of  the  poplara, 
save  that  they  are  entire ;  the  flowers  are  in 
dense  terminal  snikes,  the  npper  part  of  which 
oOQsiBte  of  sterile  flowers,  with  a  few  fertile 
ones  at  the  base;  the  fmit  a  small  three-lobed 
capsule  with  one  seed  in  each  cell ;  the  seeds 
are  covered  with  s  white  tallow-like  substance, 
which  gives  the  tree  its  common  name,  and 
which  uie  Chinese  use  for  candles.  This  tree 
is  abundantly  naturalized  in  Georgia  and  Sonth 
Oarolina  near  the  coast,  and  in  Florida  on  the 
St.  John's.  The  time  and  manner  of  its  intro- 
duction do  not  seem  to  be  known ;  Michaux 
in  1608  speaks  of  it  as  being  in  cnltivation  in 
OhartestoD  and  Savannah,  and  as  also  growing 
spontaneously  at  that  time ;  and  Elliott  (1SS4) 
speaks  of  the  abundance  of  the  fruit,  of  which 
DO  ose  is  made,  though  it  contains  much  oil. 


The  seeds  produce  two  oily  substances:   the 


first,  the  capsules  are  cracked  without  braising 
the  seeds,  the  shells  separated,  and  the  seeds 
treated  with  boiling  water  and  the  tallow 
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Tlllow  Tng  (BtUUngla  Htilfen). 

skimmed  off ;  after  this,  the  seeds  are  crushed 
and  pressed  for  their  oil.  The  tallow  when 
fresh  is  creamy  white,  but  it  becomes  brown 
on  long  exposure ;  the  Chinese  convert  it  into 
candles,  which  receive  a  final  dip  in  a  mixture 
of  the  same  substance  with  some  insect  wax, 
which  gives  them  a  hard  surface  and  preserves 
their  form  in  hot  weather  j  the  oil  is  used  for 
lamps ;  the  refuse  of  the  process  is  nsed  for 
fuel  and  for  manure.  The  wood  is  hard,  and 
is  used  by  the  Chinese  to  make  blocks  for 

[irinting. — Another  species,  S.  lyhatiea,  popu- 
arly  known  as  queen's  delight,  is  an  herb,  2 
or  8  (t.  high,  with  alternate,  nearly  sessile, 
oblong-lanceoiate,  serrate  leaves,  and  a  dense 
terminal  yellowish  spike  of  male  flowers  with 
a  few  fertile  ones  at  the  base ;  it  is  fonnd  in 
liftbt  dry  soils  from  Virginia  to  Florida.  The 
root  in  large  doses  ia  emetic  and  cathartic; 
in  small  doses  it  is  regarded  by  some  sonthem 
physicians  as  inflnencing  the  secretions,  and 
it  is  useful  in  syphilis  and  skin  diseases. 

TALBt,  FnBfsIs  Jsseph,  a.  French  actor,  born 
in  Paris,  Jan.  15,  1768,  died  there,  Oct.  19, 
1636.  He  received  a  colle^ste  education,  and 
in  1787  appeared  at  the  Th^Atre  Fraufais  in 
the  part  of  8§Ide  in  Voltaire's  Mahomet.  He 
early  turned  his  attention  to  the  substitution 
of  contemporary  historical  dresses  for  the  fancy 
coatnmes  then  worn,  a  reform  which  had  been 

treviously  and  unauccessfully  attempted  by 
ekain,  and  which  Talma  finaUj  effected.  His 
first  original  creation  was  the  principal  part 
in  Joseph  ChSnier's  Charlet  IX.  Besides  the 
ports  he  performed  in  Lafosse's  Ilanlivt,  Ba- 
oine's  JpAi^w  and  A-ttanntew*,  and  Voltaire's 
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Othello,  and  Abvfar;  and  under  the  empire  he 
freqaeatl;  plajed  before  rojal  audieDcea.  Du- 
ring the  restoration  some  of  his  moat  popular 
penormanoes  were  potitioal  manifestations  in 
disguise ;  especiaUf  m  Jonj's  Sylla,  in  which 
hia  striking  resemblance  to  Napoleon  made  a 
great  sensation.  Since  1TQ6  he  bod  de7ot«d 
nis  undivided  attention  to  tragedy ;  but  in  1828 
he  appeared  as  Damrille  in  Oasirair  Delavigne's 
oomedf  L'ieoU  dei  vUillard*  in  whidi  he 
proved  a  vrorthr  aaaooiate  of  Mle.  lifire.  He 
represented  and  may  be  said  to  have  created 
more  than  TO  oharacters.  His  last  and  perhaps 
most  perfect  creation  was  the  part  of  Charles 
YI.  in  Belavigne's  tragedy,  and  in  which  he 
made  his  last  public  appearance  in  Jnne,  1826. 
In  18C6  a  statue  by  David  d'Angera,  represent- 
ing Talma  in  his  great  part  of  Sylla,  was  placed 
in  the  Tuileriea  garden.  He  left  an  interesting 
pamphlet  entitled  Eefltxiaru  sur  Lekain  et  lur 
Cart  thiatral  (8vo,  1816;  reprinted  in  186S 
and  1805).  His  memoirs  by  Morean,  by  Tissot, 
and  by  Duval  appeared  in  1828;  by  Laregier, 
by  Lemercier,  and  by  Begnault-Warin,  in  1827 ; 
and  his  autobiography,  edited  by  Alexandre 
Dumas,  In  1849-'fiO  (4  vols.  Svo).— His  wife, 
originally  Hlle.  Vonbore  (born  at  the  Hague, 
Sept.  10,  17T1,  died  in  Paris,  April  11,  1860), 
vas  one  of  the  most  remarkable  actresses  o( 
her  day,  but  retired  from  the  stage  in  1811, 
nine  years  after  her  marriage. 

TIUUGE,  ThaHM  Be  Witt,  an  American  cler- 
gyman, bom  in  Boondbrook,  N.  J.,  Jan.  7, 
1883.  He  graduated  at  the  New  York  univer- 
Bitj  in  1353,  and  at  the  New  Bmnswick  (N. 
J.)  theological  seminary  in  1856,  and  was  or- 
duned  pastor  of  the  Reformed  Dutch  church 
in  Belleville,  N.  J.  He  waa  pastor  of  the  Re- 
formed Datoh  church  in  Syracuse,  N.  T.,  from 
186S  to  186S,  when  he  was  called  to  the  sec- 
ond Reformed  church  in  Philadelphia;  and  in 
160S  he  became  pastor  of  the  Central  Pres- 
byterian church  in  Brooklyn,  N.  Y.,  in  which 
office  he  still  continaea  (18T6).  In  1370  his 
congregation  erected  a  new  church,  semicir- 
colar,  of  wood  and  iron,  and  capable  of  seat- 
ing 8,400  persons.  This  building,  known  as 
the  "Brooklyn  Tabernacle,"  was  enlaced  in 

1871  so  as  to  seat  500  more,  but  waa  destroyed 
by  fire  Deo.  22,  1872.  On  Feb.  23,  18T4,  a 
new  "  Tabernacle "  was  dedicated,  built  in 
Gothic  style,  of  brick,  but  retaining  the  semi- 
drcular  arrangement,  and  seating  5,000  per- 
sons. It  is  the  largest  Protestant  church  in 
America.  Since  the  erection  of  the  former 
tabernacle  the  church,  at  Hr.  Talmam's  in- 
stance, has  been  free,  being  maintained  wholly 
by  voluntary  offerings,  with  no  pew  rents.    In 

1872  be  organized  in  the  building  formerly 
occupied  by  the  church  a  lay  college  for  re- 
ligious training.  It  is  open  to  persons  of  ail 
denominations,  and  gives  instruction  In  phi- 
losophy, logic,  and  general  literature,  ana  in 
natural  and  aystematio  theolog7,  aacred  his- 
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tory,  the  evidences  of  Ohristtamty,  the  inter- 

Eitation  of  Scripture,  and  sacred  rhetoric. 
.  Talmage  is  a  very  popular  lecturer,  but 
has  latteriy  seldom  appeared  in  that  capacity. 
His  sermons  are  delivered  extempore,  but  are 
reported,  and  published  In  several  religions 
journals  in  the  United  States  and  Great  Brit- 
ain. He  has  edited  a  religious  newspaper, 
"The  Christian  at  Work,"  ainoe  1874,  and  has 
published  four  volumes  of  "  Sermons"  (New 
York,  ie72-'5) ;  "  The  Almond  Tree  in  Blos- 
som" (PhiUdelphia,  1870);  "Orombs  Swept 
Up"  (1870);  "Abominations  of  Modem  So- 
ciety'* (New  York,  1872);  "Around  the  Tea 
Table"  (Philadelphia,  1874);  "Old  Wells  Dug 
Out"  (New  York,  1874);  "Sports  that  KiU" 
(1876);  and  "Every-Day  Religion"  (1875). 

TALMUD  Que  Heb.,  study),  the  collective 
name  of  the  Uiahnah  and  Gemara,  containing 
the  oral  law  and  other  tractions  of  the  Jewa. 
(Sea  HisHNAH,  and  Hbbrkws,  voL  viii.,  pp. 
6e8-'6.)  In  a  limited  sense  the  term  is  used 
of  the  Gemara  alone.  The  IQshnah  consti- 
tutes the  earlier  text  of  the  Talmud,  which 
th«  Qemara  elucidates,  not  so  mach  in  tho 
manner  of  a  running  commentary  as  by  fur- 
nishing sdditioilal  textual  paragraphs  with  ex- 
planatory remarks,  given  la  the  name  of  re- 
nowned scholars.  Anthorltj  ia  placed  against 
authority,  and  disoaseions  in  the  form  of  dia- 
logues are  frequent.  The  arguments  show 
keennea^  but  are  often  fanciful  in  the  ex- 
treme. There  are  two  Gemaraa  (or  Tslmnds)} 
the  Palestinian  {Tenuhalmi,  of  Jemaalem)  and 
the  Babylonian  {Babli).  The  former  contains 
comments  on  S9,  and  the  latter  on  86  trea- 
tises of  the  Misbnah.  The  Babylonian,  which 
is  later,  is  the  principal  authority.  The  Uish- 
nah  is  in  the  Hebrew  dialect  used  after  tho 
exile;  the  C)«mara  in  an  Aramaic  idiom,  very 
corrupt,  especially  in  that  of  Jerusalem.  Th« 
rabbis  cited  in  the  Hishnab  and  the  Gemara  are 
the  representatives  of  Jewish  religious  learn- 
ing during  about  six  centuries,  bc^nsing  short- 
ly before  the  time  of  the  Maccabees.  The 
chief  commentator  is  Rabbi  Solomon  ben  Isaac, 
known  under  the  abbreviation  Rashi.  The 
best  compendium  of  Talmudical  decisions  is 
the  MUkneh  torah  of  Mumonides.  The  edi- 
tions of  the  Talmud,  mostly  in  IS  folio  vol- 
umes, including  the  most  important  oommen- 
taries  and  notes,  are  very  numerous.  They 
are  so  arranged  that  the  Miahnah  and  Qemara, 
in  square  Hebrew  characters  without  vowel 
points,  occupy  the  centre  of  the  page,  and  the 
chief  commentaries  and  notes  (Ra^'s,  Totti- 
photh,  Ac),  in  a  medinval  style  of  writing, 
the  margins  all  around.  Other  commentaries 
are  generally  added  at  the  end  of  each  trea- 
tise. One  of  the  fullest  is  the  Warsaw  edition 
of  the  Talmud  of  Babylon  (1869  etteq.).  An 
important  essay  on  the  Talmud  was  published 
by  EmoDQel  Deutach  in  the  "Quarterly  Re- 
view" (1889;  reprinted  in  his  "Literary  Re- 
main*," New  York,  1873),  and  another  by  If. 
Grilnbaum  some  months  later  in  the  "North 
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AmerioftD  Revieir."  The  bert  Talmndical  lex- 
icoQ  is  J,  Levy's  WOrterbveh  Her  dU  Tabnu- 
dim  find  Midraiehim  (Leipiic,  18TC  et  teg.), 
based,  like  ita  predeceBsora,  on  Nathan  ben 
Jehiel's  'Arukh,  composed  about  1100, 

TAHl,  an  E.  central  county  of  Iowa,  inter- 
sected by  the  Iowa  river;  area,  720  sq.  m.; 
E)p.  in  1670,  1S,I81.  The  sorface  is  nndu- 
ling  and  the  Boii  highly  fertile  and  well 
timbered.  There  are  nch  valleys  along  the 
streamg,  and  good  water  power.  It  is  inter- 
sected i)j  the  Chicago  and  Northwestern  rail- 
road. The  chief  prodnctione  in  1870  were 
1,0&4,16T  baahela  of  wheat,  l,10S,sn  of  In- 
dian corn,  282,SS1  of  oats,  2E,S8B  of  barley, 
88,616  of  potatoes,  17,080  lbs.  of  wool,  407,- 
fi67  of  butter,  and  2&,8S4  tons  of  hay.  There 
were  7,969  horees,  6,078  milch  cows,  0,318 
other  cattle,  4,547  sheep,  and  17,646  swine; 
1 1  manofactories  of  carriages  and  wagons,  8  of 
f  Qmitnro,  8  of  lime,  S  of  saddlery  and  harness, 
8  flonr  mills,  and  8  saw  mills.    Capital,  Toledo. 

TlMANIHIl.    See  Ant-Eatbb. 

UHiQIIl,  a  boTonf^b  of  Schojlkill  co.,  Penn- 
■ylTouio,  on  the  Little  Schnjlkill  river  and  on 
branches  of  the  Philadelphia  and  Reading  rail- 
road and  the  Central  railroad  of  New  Jersey, 
10  m.  E.  N.  E.  of  PottsviUe  and  60  m.  N.  E. 
cf  Hanishnrg;  pop.  in  1870,  S,B60;  in  1875, 
jbont  7,000.  It  is  in  a  rich  coal  and  iron 
region,  and  has  good  water  power.  It  con- 
tains three  machine  shops  and  foonderiea  (one 
of  them  the  largest  in  the  state),  stove  works, 
a  boot  and  shoe  factory,  a  rotting  mill,  two 
saw  mills  and  sash  faotoriee,  a  spike  factory, 
ft  brick  kiln,  a  powder  mil],  a  t^nery,  a  lime 
kiln,  two  breweries,  seven  or  eight  bottling 
establishments,  a  gnu  factory,  two  screen  fac- 
tories, and  two  saddle  and  harness  factories, 
bewdcs  shops  of  the  Philadelphia  and  Reading 
railroad  company.  It  has  a  tre  department,  a 
national  bank,  a  banking  and  tmst  company, 
three  brick  school  honses,  a  daily  and  a  week- 
ly newspaper,  and  ten  chnrobes. 

TAUUCL    See  Laroh. 

TIMAUHD,  the  fruit  of  a  legnminoas  tree, 
tamarindut  Indiea,  the  common  and  botani- 
cal name  being  derived  from  the  Arabs,  who, 
having  learned  of  the  (rait  from  the  Hindoos, 
called  it  tamare-hindi,  the  Indian  date.  The 
tree  is  indigenous  to  varions  parts  of  Africa, 
and  probably  also  to  India,  and  it  grows  wild 
in  several  of  the  East  Indian  islands ;  it  was 
early  introduced  into  the  'West  Indies,  and  is 
oompletely  naturalized  there,  and  also  in  por- 
tions of  Brazil  and  Mexico.  There  is  only  one 
species  of  the  genus.  It  is  a  large  handsome 
tree,  60  to  80  ft  high ;  its  compound  leaves, 
of  10  to  20  pairs  of  small  oblong  leaflets,  form 
a  dense  foliage ;  the  flowers,  white  when  they 
first  open,  bot  soon  tnming  yellow,  have  pur- 
ple and  brown  stamens,  are  borne  in  racemes, 
and  are  fragrant;  the  fmit  is  an  indehiscent 
legnme  or  pod,  8  to  6  in.  long,  straight  or 
OQTved,  thicK,  and  with  a  hard,  brittle  exterior 
sbftl] ;  the  seeds,  from  4  to  12,  are  each  snr- 
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ronnded  by  a  tough  papery  membrane,  outside 
of  which,  and  between  it  and  the  shell,  is  a 
firm.  Juicy,  very  acid  pulp,  traversed  by  strong 
woody  fibres,  which  start  from  the  fruit  staik 
and  run  through,  throwing  off  branches,  to 
the  opposite  end  (apex)  of  the  pod.  The  ripe- 
ness of  the  pods  is  known  by  the  brittleness 
of  tbe  outer  shell;  tiiey  are  picked,  and  in  tjia 
West  Indies  deprived  of  the  shell  and  packed 
in  a  cask,  and  boiling  simp  is  poured  over 
them  until  the  vessel  is  full;  when  cool  the 
package  is  headed  op  and  is  ready  for  market. 
A  better  kind,  rarely  fonnd  on  sale,  is  prepared 
by  packing  the  shelled  fruit  in  stone  jars,  with 
alternate  layers  of  sugar.  In  the  East  Indies 
the  frait  is  nsnally  preserved  without  sngar; 
the  shell  is  removed  and  the  pnlp  and  seed 
are  kneaded  into  a  mass,  and  in  this  form 
tamarinds  are  chiefiy  ased  on  the  continent  of 
Europe.  The  pulp  has  a  brisk  acid  taste,  modi- 
fied more  or  less  by  the  amount  of  sugar  used ; 
it  contains  tartaric,  citric,  and  other  acids,  and 
some  principle  not  well  ascertuned  whiohgive* 
it  a  laxative  property.  Tamarinds  are  used, 
especially  in  tropical  countries,  to  prepare  a 
refreshing  drink,   by  pouring  boiling  water 


Tunulnd  (Tuntrlndai  ladla), 

over  the  fmit;  this  drink  is  also  used  ass  laxa- 
tive and  refrigerant  in  fevers.    By  boiling  the 

preserved  fmit  with  a  small  quantity  of  water, 
and  sifting,  the  pulp  is  obtained  pore ;  it  is 
used  as  an  article  of  diet,  and  it  enters  into  the 
composition  of  a  popular  laxative,  the  com- 
pound confection  of  senna.  The  wood  is  use- 
ful for  timber,  and  makes  a  fine  charcoal. 
Tbe  shell  of  tbe  seeds  is  astringent  and  con- 
tains tannin;  their  kernels  are  used  as  food  in 
India  in  times  of  scarcity. 

TUUUSK,  the  name  of  ornamental  shmbs 
of  tbe  genus  tamarix  (the  ancient  name,  sup* 
posed  to  be  from  the  river  Tamaris),  of  a  small 
family  {tamartteinea)  closely  related  to  the 
pink  family.  The  genus  belongs  to  tbe  old 
world,  and  the  more  than  SO  described  species 
are  reducible  to  about  SO,  all  shmbs  or  small 
trees,  with  minute  scale-like  or  awl-shaped,  al- 
ternate leaves,  which  are  appressed,  and  small 
purplish  flowers  in  terminal  spikes  or  racemes ; 
the  parts  of  the  flower  are  in  fours  or  fives ; 
it  has  a  one-celled  ovary,  ripening  into  a  pod 


byCoogle 


563  TAMATAVE 

irith  aietaj  aeeds,  each  of  which  Iuh  a  smsll 
toft  of  hura.  The  common  temarisk  (7.  Oal- 
liea)  i»  abnndaiit  on  the  Uediterranean  and 
Atlantic  ooaatB  of  Europe,  and,  though  spoil' 
taneoni  in  England,  is  thought  to  have  been 
introdaood  there;   from  ita  slender  graceful 


Tunariik  (Ttmirlx  GiDlcs). 


habit,  and  the  abundant  though  not  shon-y 
dowers,  this  ie  deserving  of  a  p]ac«  among 
shrubbery ;  in  the  northern  states  it  is  often 
killed  to  tJie  ground  in  aerere  winters.  T. 
AfHsana  and  others  are  oSered  in  the  cata- 
logues, but  there  ia  much  confusion  es  to  names. 
T.  tnann{^«ra  of  the  East  (regarded  by  some 
botaniata  as  a  varietj  of  7*.  OalUai)  is  sup- 
posed bj  some  to  be  the  plant  the  manna  from 
which  fed  the  Hebrews.  (See  Uahna.)  Tam- 
ariak  manna  is  produced  in  small  drops  from 
the  T.  Oallica  in  Arabia,  the  branches  having 
been  punctured  by  an  insect.  Tamarisk  galls 
are  fonnd  upon  T.  oriaitalU,  in  N.  W.  India, 
and  are  used  in  India  instead  of  oak  galls. 

UHITATE,  a  town  and  the  principal  port  of 
Uadagascar,  on  the  E.  coast,  in  lat.  16°  10'  S., 
Ion.  49°  38'  E, ;  pop.  sbont  T,600.  It  ia  bnilt 
on  a  point  about  EDO  jards  wide,  with  low 
aand  hills  behind  it.  Nearly  all  the  build- 
ings, excepting  a  few  belon^ng  to  foreign  reai- 
dents.  are  in  the  native  style,  with  high  roofs 
thatohed  with  rushes.  The  town  has  a  large 
trade  with  the  interior,  and  is  fast  increasing 
in  oommerdal  importance.  The  total  value  of 
imports  in  18T8  was  $487,2^0 ;  of  exports, 
$3eO,9S0.  The  principal  imports  are  sheet- 
ings, oalioo,  mm,  brandy,  shoes,  and  salt;  ex- 
ports, beet,  hides,  and  India  rubber.  The 
duties  are  10  per  cent  in  kind  on  imports, 
and  10  per  cent,  in  money  on  exports. 

TAUIILIPIS  (^formerly  Koevo  Santander),  an 
E.  State  of  Uexioo,  bounded  N.  by  Texas,  E.  by 
the  gnlf  of  Mexico,  8.  by  Vera  Cruz,  and  W. 
by  San  Luis  Potoai  and  NuevoLeon;  area,  38,- 
668  sq.  m. ;  pop.  in  1871,  108,778.  The  coast 
is  low  and  sandy,  and  several  lagoons  extend 
along  the  shore,  the  largest  being  the  lagnna 
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Modre,  more  than  100  m.  long,  and  in  soma 
places  20  m.  wide.  The  Rio  Grande  del  Norte 
forms  the  northern  boundary  line ;  other  rivers 

are  the  Fernando  or  Tigre,  Borbon,  Santsnder, 
andTampico;  the  mouths  of  all  are  so  much 
encumbered  with  bars. that  they  are  almost 
useless  for  navigation.  In  the  northern  part 
of  the  state  the  flat  country  extends  inland  for 
some  distance,  and  the  surface  then  rises  into 
elevated  pluns ;  hnt  in  the  south  it  is  diversi- 
fied by  numerous  mountains  and  fine  valleys. 
Dnring  the  hot  season  the  dimate  on  the  coast 
ia  nnhealthfol,  bat  in  the  elevated  parts  of  tho 
interior  it  is  temperate  and  agreeable.  There 
are  rioh  silver  and  copper  mines,  but  they  are 
little  worked.  The  forests  ahoand  in  valuable 
timber.  Unch  of  the  soil  is  very  fertile,  and 
the  grdna,  vegetablea,  and  fmits  of  the  tem- 

fierate  and  torrid  lonea  are  easily  grown;  but 
ittle  attention  is  paid  to  agricultore.  Vast 
numbers  of  cattle,  and  to  a  less  extent  horses, 
mules,  goats,  and  sheep,  are  reared.  The  chief 
towns  are  Cindad  Victoria,  the  coital,  Mata- 
moroB,  and  Tampico. 

T1HBEU.1K,  Ikikt,  an  Italian  singer,  born  in 
Rome  in  1S20.  He  made  his  d£but  at  the 
Teatro  del  Fondo  in  Naples  in  1841,  and  sub- 
sequently sang  in  Spain,  South  America,  Eng- 
land, and  SL  Petersburg,  in  which  eity  he  ap- 
peared for  18  consecutive  seasons.  He  visited 
the  United  States  in  187G,  but  without  anc- 
oess,  his  voice  being  impaired. 

TIMBOOBDIE,  an  ioHtroment  of  the  drum 
species,  conaisung  of  a  wooden  or  metal  hoop, 
over  which  parchment  is  distended,  and  whitJi 
is  hang  with  a  set  of  bells.  It  is  held  in  either 
hand  and  beaten  with  the  knuckles  of  the  other. 
Oertain  peculiar  effects  of  sound  are  produced 
by  rubbing  the  parchment  briskly  with  the 
tbnmb.  The  tambonrine  is  one  of  the  most 
ancient  inatramenta  known,  and,  from  tha 
graceful  use  which  can  be  maile  of  it,  baa 
always  been  a  favorite  with  dancers. 

TAMBOV.  I.  A  S.  E.  government  of  Earo- 
pean  Russia,  bordering  on  Vladimir,  Nizhego- 
rod,  Fenza,  Saratov,  Voronezh,  Orel,  Tnla,  and 
Riaian ;  area,  26,683  sq.  m.  j  pop.  in  1870, 
2,160,971.  It  ia  level,  and  partly  traversed 
by  steppes  in  the  south.  The  chief  rivers  are 
the  Tzna,  Moksha,  and  Vorona,  the  banks  of 
which  are  swampy  and  covered  with  forests. 
Grain,  hemp,  flax,  and  poppies  are  raised,  eo- 
pecially  in  the  aoutbem  ptut.  The  other  pro- 
ducts inclode  timber,  peat,  iron,  saltpetre,  and 
sulphur ;  and  there  are  many  mineral  springs. 
The  government  is  celebrated  for  its  horse 
markets  and  studs.  !!■  A  city,  capital  of  tlie 
government,  260  m.  8.  £.  of  Moscow ;  pop.  in 
1867,  28,617.  It  is  the  seat  of  a  bishop,  and 
has  many  chnrches,  schools,  and  charitable  in- 
stitutions, and  manufactories  of  tailow,  wool- 
lens, sail  cloth,  &o.  Tbe  annual  markets  are 
celebrated.  Gardens  and  fine  streets  make  it 
one  of  the  pleaaantest  of  provincial  cities. 

TAMBUBIin,  Aitsala,  an  Italian  singer,  bom 
in  Faenza,   March  28,  1800.     After  several 
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jam'  practice  in  the  theatre  tnA  cbnrohea 
of  bia  native  city,  he  mode  hia  pablio  dibnt 
at  Bologna  in  1S18,  and  soon  roa«  into  great 
celebrity  in  Italy.  In  18S2  he  fir«t  appeared 
in  London  and  Paria,  and  thenceforth  viBitad 
tbem  annnallj  until  hia  retirement  in  18M, 
when  be  aetOed  at  SirreM,  France.  With  Griai, 
Babini,  and  Lablache,  he  waa  one  of  tbe  ori- 
ginal performera  in  Bellini's  Purttont,  and  for 
aeveral  seaaona  continued  a  member  of  that 
remarkable  qnartet.  Hia  voioe,  a  baritone  of 
great  power  and  gwectneas,  was  shown  to  the 
beat  effect  in  the  operas  of  Bosuni,  Bellini,  and 
Donizetti,  and  he  was  also  an  exoellent  actor 
hoth  in  seriona  and  bnSo  opera.  His  &ieat 
parte  were  Figaro  and  Don  Oiovanni. 

TlMBCSUn,  FMi*,  an  Italian  theologian,  bom 
in  Breaoia  in  17S7,  died  in  Pavia  in  March, 
192T.  In  1773,  while  profeaaor  in  the  aemi- 
nary  of  Breacia,  he  waa  appointed  by  Pope 
Clunent  XIV.  prefect  of  stadiea  in  the  Irish 
college  of  San  Isidoro  at  Home.  In  1779  he 
was  appointed  by  the  empreas  Haria  Thereaa 
profeasor  of  theology  at  Pavia  and  director  of 
Btndies  in  the  Germane- Hnngari an  college  in 
that  city.  In  179G  he  resigned  hia  profeasor- 
ahip,  bat  in  17S7  the  French  authorities  in 
Lombardy  compelled  him  to  fill  the  chair  of 
ethics  and  international  law  in  the  uniTcraitj. 
Thia  ohair  was  suppressed  in  1798,  but  restored 
in  1801,  and  fiUed  by  him  till  1818,  when  he 
was  appointed  dean  of  tbe  faculty  of  law. 


papal  official  infallibility,  while  maiotaining 
the  jarisdictioual  sapremacy  of  the  Boman 
see ;  Introdutume  alio  ttudio  delta  jQotofia 
(Milan,  1797) ;  Lttioni  di  filotofia  moraU.,  » 
di  natvralt  e  loeiale  diritto  (4  Tola.,  Favio, 
1806-'12);  EUTuenta  Jwit  Natvra  (Milan, 
1816);  and  Cmni  tulla  perftttQnliU  delV 
wnana  famiglia  (MUan,  1823). 

TAinXUHE.    See  Tihoitb. 

TASOU,  or  Taaih.  See  IimiA,  Baobs  and 
Lasoitasbs  of,  vol.  ix..  p.  215. 

TIXPICO,  or  »wta  Ua  dt  IMadrH,  a  sea- 
port town  of  Mexico,  in  the  state  of  Tamanli- 
SiH,  on  the  river  PAnnco,  6  m.  from  the  gulf  of 
exico,  and  285  m.  N.  N.  W.  of  Vera  Orni ; 
pop.  abont  6,500.  It  is  on  riaiog  ground,  with 
wide  streets  crossing  at  right  angles.  The 
bouses  are  mostly  of  stone,  and  there  are  two 
chnrchea,  a  onstom  hoasa,  two  hospitals,  a 
prison,  and  some  monnmenta,  The  harbor  is 
not  very  safe,  and  has  a  dangerous  bar.  The 
commerce  is  principally  with  New  York,  New 
Orleans,  and  Liverpool,  and  to  the  latter  port 
there  is  a  regular  line  of  steamers.  For  the 
year  ending  Sept.  80,  1874,  the  valae  of  im- 

Eirta  was  $716,821 ;  of  exports,  $1,888,472, 
cladiug  $1,264,015  specie. 
TANIGB,  a  name  given  to  tbe  tanagrina,  a 
very  large  division  of  the  finoh  family,  peculiar 
to  America,  and  almost  entirety  confined  to  the 
southern  portion  d  the  continent,  which  oon- 
t^ns  nearly  200  of  the  more  than  220  apedes 
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deecribed  by  Bclater.  The  bill  has  the  npper 
mandible  notched,  and  is  usually  triangular  at 
the  base  and  arched;  the  toes  have  strong 
claws,  and  the  bind  toe  is  long  and  strong. 
Thej  areamall  and  brill iant  bird s,thepreTaiiing 
colors  being  orange,  acarlet,  and  black;  many 
have  a  pleasing  song,  and  a  few  are  remarkable 
for  their  musical  powers;  their  Sight  is  rapid, 
moTements  active,  and  habits  arboreal ;  most 
nnite  in  flocks,  often  in  the  neighborhood  of 
human  habitations,  but  a  few  ore  solitary ;  the 
food  consists  of  insects,  fmits,  and  seeds.  Of 
the  30  genera,  only  a  few  of  the  a< 


here  noticed, — In  the  genna  pyranga 

,  the  winga  are  long  and  pointed,  the 

second  qnill  nearly  as  long  as  the  Uiird,  which 


(Vieill.)  the  t 


longest;  tail  moderate  and  nearly  even.  One 
of  the  most  richly  eolored  of  North  American 
birda  is  the  scarlet  tansger  (P.  rvhra,  Vieill.), 
about  7i  in.  long  and  11|  iu.  iu  alar  extent; 
the  male  in  the  breeding  aeaaon  is  of  a  general 
bright  oarmine  color,  with  the  wings  and 
notched  tail  velvety  black;  the  female  is  dull 
yellowish  green,  which  is  also  the  color  of  the 
young  and  the  other  sex  in  antonin  and  winter. 


Beoln  Tuuco'  [Fjiu(s  nAn). 

It  enters  the  United  States  from  Mexico  early 
in  April,  arriving  in  New  Jersey  abont  the 
middle  of  May ;  it  goes  aa  far  north  inland  at 
Lake  Hnron,  and  has  been  fonnd  tireeding  in 
New  Brunswick  and  Nova  Scotia;  it  is  very 
sensitive  to  cold ;  ita  migrations  are  performed 
at  night ;  ita  notes  are  lively,  but  not  musical 
according  to  Wilson,  resembling  tbe  ayllablee 
"  chip,  churr."  The  change  from  the  winter 
to  the  summer  plumage  takes  place  very  rapid- 
ly ;  it  is  shy  and  unsociable,  preferring  the  deep 
recesses  of  foreits,  and  rarely  approaching  hu- 
man habitations  iu  crowded  villages;  the  food 
consists  of  froits  and  insects,  especially  wasps 
and  bees.  As  in  the  subfamily  generally,  the 
neat  ia  thin  and  coarsely  made;  the  eggs  ore 
thre«  to  five,  dull  greenish  bine  with  brown 
and  purple  specks,  and  are  seven  eighths  by 
five  eighths  of  an  Inch  in  size.  This  species 
is  found  from  the  esatem  atatea  to  Missouri. 
The  Mississippi  tonager  or  samraer  red  bird 
(P.  attha,  Vieill.)  is  71  in.  long  and  11  in.  in 
alar  extent ;  the  color  is  light  red,  brightest  on 
the  head,  the  back  dnsky,  and  the  ^uitls  and 
ahafts  of  tail  feathers  brown;  bill  light  bom 
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color,  ftnd  th«  piM,  aa  in  others  of  the  genua, 
well  proTided  with  bristles  bending  downwurd,' 
the  females  olive  above  and  reddiah  yellow  ha- 
low,  aa  are  the  jonng  males ;  the  oolor  is  lighter 
and  more  rosj  than  la  the  scarlet  tanager,  and 
the  bill  la  muoh  larger.  It  is  foond  in  the  8. 
Atlantic  and  gnlf  statei  and  Guatemala,  is  bo 
sensitlTe  to  cold  that  it  rarely  goea  farther 
north  than  Haasaobnsetta,  and  ia  not  aeeu  in 
the  aonthern  states  after  the  middle  of  Septem- 
ber ;  it  ia  of  aolitarj  liabits,  pt'ef  erring  growths 
of  atanted  hiokoriee  and  oaks.  The  aong  is 
like  the  syllables  "  ohioky,  chncky,  chuck,"  and 
is  chiefly  at  night ;  the  food  oonsistB  of  insects, 
especially  large  beetles,  taken  on  the  wing;  the 
nest  is  rudely  made  and  insecurely  fastened  to 
its  supporting  branch;  the  egga  are  foar  or 
five,  lieht  blue,  and  are  incubated  for  12  days 
by  both  sexes.  In  the  genus  taTiayra  (Linn.) 
the  bill  ia  short,  elevated  at  base,  rather  trian- 
Kular;  the  wings  moderate,  with  the  third  and 
lonrth  qnilli  longeiL  There  ore  many  species, 
all  SoDtn  American,  living  in  troops ;  the  neat 
is  oarelessly  made.  The  bishop  tanager  (T*. 
tpiteopiM,  Linn.)  is  purplish  violet,  with  the 
amall  wing  coverts  bluish  whit«,  tjie  middle 
shaded  with  violet,  the  larger  ashy,  and  the 
wings  and  tul  blackish  bordered  with  bine. — 
The  genua  eallUte  (Boie)  comprises  about  80 
species  of  the  moat  beautifnlly  variegated  of 
tropical  birda,  all  inhabitanta  of  the  denae 
South  American  forests.  The  best  known 
Bpeoiea  ia  the  festive  tanager  (C./ettwa,  Boie), 
which  has  the  throat  and  crown  blue,  forehead 
and  upper  back  black,  collar  scarlet,  rest  o( 
plumage  parrot  green.  The  celebrated  orga- 
nitta,  remarkable  Cor  the  sweetness  and  great 
oompasa  at  its  voioe,  belongs  to  the  genua 
enphonia. 

TIHAIB.    Bee  Doir. 

TiNiBAKITO,  or  lamuarfn,  a  city  of  Ifada- 
gasoar,  capital  of  the  province  of  Imsrno  in 
the  territory  of  Ankova,  and  the  reaidenco  of 
the  ao-oalled  sovereign  (now  qneen)  of  Mada- 
gascar, near' the  middle  of  the  island,  in  lat 
18°  68'  9.,  Ion.  47°  29'  E. ;  pop.  about  75,000. 
It  is  on  a  long  irregular  hill  in  the  midst  of 
a  highly  coltivatad  valley,  IS  m.  long  by  10 
m.  wide,  and  T,000  ft  above  the  sea.  The 
bouses  of  the  better  classes  are  substantially 
constructed  of  wood,  with  high  bamboo  roofs 
thatched  with  rushes ;  those  of  the  poorer 
olaases  are  of  split  bamboo  covered  with  mata. 
The  palace,  on  the  summit  of  the  hill,  is  reo- 
tangnlar,  about  60  ft  high,  with  a  tall  roof 

Sieroed  with  three  rows  of  windows,  and  with 
ouble  verandaa.  A  smaller  palaoe  near  by 
is  the  residence  of  the  prince  royal,  and  the 
houses  of  the  chief  noblea  and  military  officers 
are  in  the  Immediate  vicinity.  N.  of  the  pal- 
ace Is  a  natural  amphitheatre,  capable  of  hold- 
ing 100,000  persons,  where  large  public  aasem- 
blies  are  held.  Oourta  are  held  in  the  open 
air  W.  of  the  palace,  and  a  little  beyond  ia  a 
precipice  800  ft.  high,  down  which  those  con- 
victed of  witchcraft  and  sorcery  are  thrown. 


TAHET 

Through  the  eftorta  of  the  mtamonsriM  a 
marked  improvement  haa  taken  plaoe  of  lat« 
years  in  the  habits  and  manner  of  life  of  the 
people,  who  have  adopted  many  European  «&•- 
toms.  Schools  and  chapels  have  been  eatab- 
lished,  printing  offloes  opened,  and  many  tbon- 


died  in  Antioch  in  1112.  He  was  a  son  of  the 
marquis  Odo  or  Ottobonua  and  of  Emma,  a 
daughter  of  Xancred  de  Hauteville  and  uater 
of  Bobert  Gniscard,  duke  of  Apulia.  He  took 
the  cross  nnder  his  cousin  Bohemond,  son  of 
Robert  G-nisoard,  made  over  his  heritage  to  hia 
younger  brother,  and  embarked  in  10^6  from 
Taranto.    In  the  pkina  of  Ohaloedon  his  troopa 

E' oined  those  of  Godfrey  of  BouilloD,  with  whom 
e  formed  an  intimate  friendahip.  At  the  aiege 
of  Nicsea  in  10B7  he  dialingnislied  himael^  at 
the  battle  of  Dorylnom  savisd  the  army  of  tin 
cross  from  destruction,  and  after  the  taking  of 
Nicraa  led  the  advanced  guard  through  A^ 
Minor.  He  took  posseasioD  of  Taraos  and 
Malmiatra,  to  both  of  which  Baldwin  laid 
claim,  giving  rise  to  a  bitter  quarrel ;  but  they 
were  afterward  reconciled.  He  acliieved  gnat 
distinction  during  the  uege  of  Antiooh;  and 
at  the  storming  of  Jerusalem  he  was  one  of 
the  first  to  mount  the  walls.  In  the  carnage 
and  rapine  which  followed,  he  almost  atone  of 
the  Ohristian  knights  manifested  compassion, 
and  at  the  risk  of  his  own  life  saved  thou- 
sands of  the  captured.  When  the  sultan  of 
Egypt  marched  toward  Jerusalem,  Tancred  de- 
feated his  advanced  guard,  and  shared  in  tb« 
subsequent  victory  at  Asoalon,  Ang.  12,  1099. 
He  afterward  took  Tiberias,  beleaguered  Jaffa, 
and  wai  made  prince  of  Tiberias  or  Galilee. 
Bohemond,  now  prince  of  Antioch,  being  taken 
prisoner  by  the  Saracens,  Tancred  msrahad 
to  hia  relief,  and  administered  his  government 
during  his  detention ;  and  when  Bohemond 
after  his  release  went  to  Europe  to  arm  the 
West  against  the  Byzantine  empire,  he  left  the 
defence  of  Antioch  to  Tancred.  During  Mb 
atisence  his  principality  was  attacked  on  all 
sides,  but  was  heroically  defended  by  Tancred, 
who  reduced  Arteaia,  besieged  Tripoli  in  1109, 
and  subsequently  withstood  in  Antioch  a  se- 
vere siege  from  the  Saracens.  Bohemond  died 
at  Salerno,  and  the  host  he  had  collected  was 
scattered.  Tancred  now  reanmed  the  offen- 
sive, defeated  the  Saracens,  and  forced  the  sul- 
tan to  evacuate  Syria.  His  exploits  have  beea 
celebrated,  partly  in  prose,  puily  in  verse,  by 
Raoul  de  Caen,  in  Lei  guUt  dt  Taneride;  and 
he  is  one  of  the  principal  characters  of  Tas- 
so'a  "Jerusalem  Delivered." 

TASET,  a  S.  W.  county  of  Miasouri,  border- 
ing on  Arkansas,  and  dndned  by  White  river 
and  ita  affluents ;  area,  about  700  aq.  m. ;  pop. 
in  18T0,  4,407,  of  whom  10  were  colored.  The 
surface  is  hilly,  and  the  soil  fertile.  The  chief 
productions  in  1870  were  6,S7G  bushels  of 
wheat,  136,677  of  Indian  com,  11,076  of  oata, 
and  48,260  lbs.  of  butter.    There  were  1,168 
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Iionei,  1,02B  mileh  cows,  1,6S4  otber  cattle, 
8,189  sheep,  sod  9,500  Bwine.  Capital,  Forsyth. 
TAKET,  Biicr  BMakb  an  American  jarist, 
born  in  Calvert  co.,  Mcf.,  Mwch  17,  1T7T,  died 
in  Washington,  D.  C,  Oct.  12,  1864.  He  be- 
longed to  ■  Romsn  Catholio  family,  graduated 
•t  Dickinson  college.  Fa.,  in  ITtUS,  was  admit- 
ted to  the  bar  in  1709,  oommenced  practice  in 
his  native  oonnty,  and  waa  elected  a  delegate 
to  the  general  assembly  as  a  federalist.  Id 
1801  he  removed  to  Frederick,  and  in  181Q 
was  elected  to  the  state  senate.  In  1B22  he 
removed  to  Baltimore,  where  he  continued  to 
reside  nntll  bis  death.  In  1834  he  identified 
himself  with  the  supporters  of  Gen.  Jackson, 
but  was  uevertbeleH  made  attorney  general  of 
the  stat«  by  the  federal  governor  in  1827.  In 
1B81  he  was  appointed  by  President  Jackson 
attorney  genenu  of  the  United  States.  Be  sup- 
ported the  president  in  his  controversy  with 
the  United  States  bank,  and  in  September, 
188!),  was  appointed  secretary  of  the  treaauiy 
on  the  diimissal  of  Ur.  Bnane  f rom  thatoffioej 
■nd  he  immediately  ismed  orders  for  the  re- 
moval of  the  government  deports  from  the 
United  States  bank  to  the  local  banks  selected 
by  him  as  agents  of  the  government.  When 
his  nomination  was  communicated  to  the  sen- 
ate, that  body  rejected  it  by  a  vote  of  28  to 
la.  In  18SS  he  was  nominated  to  fill  a  va- 
cancy on  the  bench  of  the  supreme  court,  but 
was  not  confirmed  by  the  senate.  When  Chief 
justice  Uarshall  died,  and  the  president  nomi- 
nated Mr,  Taney  as  his  snooessor,  the  senate, 
now  having  an  administration  majority,  oon- 
flrmed  the  nomination,  and  he  took  his  seat 
upon  the  bench  in  January,  16B7.  In  the 
decirion  of  the  questioni  which  came  before 
him  as  a  Judge  he  displayed  great  ability ;  and 
thoogh  his  views  ot  constitutionat  law  were 
less  in  the  direction  of  oentralixation  than 
those  of  his  predecessor,  he  did  not  fail  to  sus- 
tain to  the  fnlleat  extent  the  powers  which  he 
believed  were  justly  olumed  for  the  federal 
jtovemment.  A  striking  illustration  of  this 
IS  the  case  of  Ableman  v.  Booth,  21  Howard, 
600  (185B),  in  which  he  denied  the  right  of 
the  state  oonrta  to  inquire  into  the  validity 
of  imprisonment  by  or  under  a  claim  of  fed- 
eral authority,  and  asserted  exclusive  jurisdic- 
tion for  that  purpose  in  the  federal  courts;  a 
decision  opposed  to  the  general  practice  that 
had  before  prevailed,  but  which  nas  recently 
been  reaffirmed  by  the  court.  The  most  noted 
of  his  deoisious  was  that  in  Bred  Scott  e. 
Sandford,  19  Howard,  8B3.  In  that  case  Scott, 
who  was  held  as  a  slave  in  Missouri,  brought 
*ait  to  recover  his  freedom,  suing  in  the  fed- 
eral rourt  on  the  ground  of  being  a  citizen 
of  a  different  state  from  the  defendant,  and 
claiming  his  freedom  because  of  having  been 
taken  by  his  master  into  territory  made  free 
by  the  act  of  congress  commonly  called  the 
Missouri  compromise.  The  case,  having  been 
decided  in  the  circuit  court,  was  removed  to 
the  supreme  court.    The  decision  (18CT)  de- 
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olared  that  Scott  was  not  entitled  to  bring  snit 
in  the  federal  court,  because  he  was  not  a  citi- 
zen ;  the  chief  ^stice  in  an  elaborate  opin- 
ion declaring  that  for  more  than  a  century 
previous  to  the  adoption  of  the  declaration 
ot  independence  negroes,  whether  slave  or 
free,  haa  been  regarded  "aa  beings  of  an  in- 
ferior order,  and  altogether  unfit  to  associate 
with  the  wliite  race,  either  in  social  or  politi- 
cal relations  ■  and  so  far  inferior  that  they  had 
no  rights  which  the  white  man  was  bound 
to  respect."  Havbg  reached  this  coucIubIou, 
which  of  itself  put  an  end  to  the  caae,  the 
court  went  further,  and  considered  the  main 
question  involved,  namely,  whether  it  was  com- 
petent tor  congress  to  exclude  slavery  from 
the  territories  of  the  Union;  and  the  majority. 
Justices  McLean  and  Curtis  dissenting,  denied 
the  power.  The  party  dissatisfied  with  this 
condaaion  made  it  the  occafflon  for  a  severe 
arraignment  of  the  court,  not  only  because  of 
the  views  held  as  to  the  right  to  legislate 
against  slavery,  but  because  those  views  were 
expressed  in  a  case  not  calling  for  them,  in- 
asmuch as  the  court  had  already  decided  that 
it  bad  no  jurisdiction.  The  decision,  in  its 
denial  of  the  right  of  citizenship  to  negroes, 
was  disregarded  by  the  executive  department 
after  Mr.  Lincoln  became  president,  and  by 
the  iudioial  also  when  Mr.  Chase  became  chief 
justice  and  admitted  colored  persons  as  prac- 
titioners in  the  federal  courts.  In  May,  18S1, 
Chief  Justice  Taney  was  applied  to  for  a  writ 
of  Ttabetu  eorpvt  on  behalf  of  John  Merryman 
of  Baltimore,  who  had  been  arrested  under 
the  orders  of  a  federal  general,  and  promptly 
issued  the  writ.  The  officer  to  whom  it  was 
addresaed  declined  to  obey,  on  the  ground  that 
Merryman  had  been  arrested  on  a  charge  of 
treason,  and  that  the  officer  had  been  duly 
empowered  by  the  president  to  suspend  the 
wnt  of  kaiea*  torpvi.  Upon  this  the  chief 
jOBtioe  ordered  an  attachment  to  iasae,  but  as 
it  was  impossible  to  serve  this,  he  wrote  out 
his  opinion  denying  to  the  president  the  power 
to  suspend  the  writ  of  hiweat  eorpvt,  and  in- 
ststiog  that  it  could  only  be  done  by  tegisladve 
authority.  To  this  opinion  no  attention  was 
paid  at  the  time,  but  congress  soon  paaaed  the 
necessary  law  to  meet  the  objection.  A  me- 
moir of  his  life,  prepared  at  his  request  by  his 
friend  Prof.  Samuel  Tyler  (Baltimore,  18T2), 
includes  his  autobioeraphy,  which  only  comes 
down  to  ISOl.  A  Bronze  statue  of  him  by 
Rinehart,  ordered  by  the  state  of  Maryland, 
was  unveiled  in  Annapolis,  Dec.  10,  187S. 

TlNCimflKl  (the  meeting  place  of  waters), 
a  lake  in  central  Africa,  discovered  by  Barton 
and  Speke  on  Feb.  18,  1B58.  It  occunies  a 
long  depression  in  a  region  of  considerable  ele- 
vation, S.  of  the  Victoria  and  Albert  lakes  and 
N.  W,  of  Lake  Nyassa.  It  is  included  be- 
tween lat.  8°  and  9°  S.,  and  Ion.  29°  and  82° 
80'  E.,  and  extends  about  400  m.  in  a  K.  W. 
and  S.  E.  direction,  its  width  varying  from  10 
to  SO  m.    Its  height  above  the  level  of  the  sea, 
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tccording  to  the  l«teat  obMrvationa  (made  bf 
Lieat.  L.  V.  Cwneron,  R.  N.,  18T4),  is  2,711-2 
ft.    The  water  b  deep  and  pure,  though  pe- 
culiar in  taite.    The  northern  portion  of  the 
lake,  which  was  thoroughly  explored  by  LiT- 
iDgstone,  lies  between  the  29tb  and  SOth  merid- 
ians, and  narrows  oh  it  trends  northward,  be- 
ing largely  hemmed  in  br  monDtuna  on  or 
near  the  coast.    Nearest  the  W.  ihore,  joit  B. 
of  the  4th  parallel,  ia  the  large  island  of  Mozi' 
ma,  40  m.  long.     At  its  N.  extremity  the  lake 
reoeivea  the  waters  of  the  Rasizi.     S.  of  lat.  5° 
the  lake  ia  wholly  £.  of  the  SOth  meridian. 
The  £.  coast  is  hilly.    The  wide  bay  which 
forma  the  S.  extremity  of  Tangaojilu  ia  the 
Lake  Liemba  of  Livingstone.    Between  lot.  6° 
and  7°  the  W.  coost  risea  into  mountdns  2,500 
ft.  high,  wooded  to  their  snmmite.    On  both 
■ides  innamerable  amsU  streams  and  many  con- 
siderable rivers  flow  into  the  lake.    The  river 
Lukuga,  discovered  by  Lieut.  Oameron  on  the 
W.  coast  in  Hoy,  18T4,  which  is  BOO  to  600 
yards  wide  and  from  three  to  five  fathoms 
deep,  leavea  the  lake,  near  laL  6°,  with  a  cur- 
rent of  1-3  knot  an  hour.    This  explorer  traced 
the  river  foor  or  five  miles,  until  hia  boats 
were  stopped  by  the  density  of  the  aquatic 
vegetation. — The    hydrographio   relations    of 
Lake  Tanganyika  have  l)een  the  sabjeot  of 
much  controversy.    As  to  its  asserted  oonneo- 
tioQ  with  the  Nile  system,  see  Nils.    Accord- 
ing to  native  information,  the  Lukuga  flows 
into  Livingstone's  Lnalaba,  but  Capt.  Burton 
regards  this  ootlet  as  really  snch  only  in  the 
season  of   floods,  when  it  acta  as  a   surplus 
drain,  becoming  in  turn  a  tributary  to  the  lake 
in  the  dry  season  ;   a  view  which  is  evident- 
ly founded  on  Livingatone's  observation  that 
from  February  to  November  the  surface  wa- 
ter of  the  lake,  aa  seen 
at  Ujiji,  moves  north- 
ward   at    the    rate    of 
about  a  mile  on  honr, 
while    during    the    re- 
mainder   of    the    year 
there  ia  a  similar  gentle 
movement    in    the    op- 
posite  direction. — ^The 
shores  of   the  lake  are 
rich   in    beaatifnl    sce- 
nery, and  in  many  por- 
tions   are    thickly    in- 
habited.   The  principal 
place   npon  it   la   the 
town  of  Ujiji,  on  the  E. 

TANfiim,  or  T—tttn 

(Moorish,  ianja),  a  city 

and  seaport  of  Morocco, 

near  the  W.  entrance  of 

the  strdt  of  Gibraltar, 

in  lat  86°  47'  N.,  Ion. 

6°  48'  W.  i  pop.  about  12,000.    It  is  on  high 

ground  overlooking  a  spacious  bay,  snrronnd- 

ed  by  a  wall,  and  defended  by  several  forts. 

Its  streete  are  narrow  and  dirty.    The  harbor 
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was  ohoe  good,  but  is  now  so  filled  up  with 

sand  that  vessels  of  800  or  400  tone  only  can 
enter  it.  The  entrances  in  1873  were  C26 
vessels,  tonnage  46,956 ;  clearances  620,  ton- 
nage 49,086.  The  total  value  of  the  importa 
was  $1,768,126,  of  which  $800,000  was  in 
spedej  of  the  exports,  $1,216,080.  Its  trade 
ooneisls  principally  in  supplying  Gibraltar, 
Oodiz,  and  Lisbon  with  provisions. — Tangier 
ia  the  ancient  Tingis,  supposed  to  have  been 
founded  by  the  Cartihagiaians.  It  was  an  im- 
portant oitj  under  the  Romans,  end  under 
Claodius  became  the  capital  of  Mauritania 
Tingitano.  In  1471  it  (ell  into  the  hands  of 
the  Portngnese,  who  held  it  till  1663,  when  it 
was  ceded  to  £ngland  as  a  part  of  the  dowir 
of  Catharine  of  Braganza,  queen  of  Charles  IL 
The  British  abandoned  it  in  1S84,  after  de- 
stroying the  mole  which  they  had  built.  In 
1644  it  was  bombarded  by  the  French. 

TIKGIPIHOI,  a  S.  E.  parish  of  Louisiana, 
bounded  N.  by  Mississippi  and  6.  by  Lakaa 
Pontchartrain  and  Maurepos,  and  inter«ect«d 
by  the  Tangipahoa  river ;  area,  about  730  sq. 
m. ;  pop.  in  1870,  7,928,  of  whom  2,984  were 
colored;  in  1876,  7,248,  of  whom  8,196  were 
colored.  The  anrface  is  low  and  level,  and  the 
■oil  in  some  parts  fertile,  in  others  sandy.  It 
is  traversed  by  the  New  Orleans,  Jackson,  and 
Great  Northern  railroad.  The  chief  prodno- 
tions  in  1870  wore  64,028  bushels  of  Indian 
corn,  86,809  of  sweet  potatoes,  1,G42  bales  of 
cotton,  20,423  lbs.  of  batter,  9,071  of  wool,  and 
67,080  of  rice.  There  were  772  horses,  1,480 
miloh  cows,  4,877  other  cattle,  8,457  sheep, 
and  6,370  swine.    Capital,  Amite  City. 

Tin  JOKE.  L  A  district  of  Madras,  British 
India,  bounded  N.  by  Trichinopoiy  and  South 
Arcot,  E.  and  S.  K  by  the  bay  of  Bengal,  6. 


Tb*  PilHO,  Tujon. 

and  8.  W.  by  Madura,  and  W.  by  Trichinop- 
oiy and  the  dependent  native  state  of  Poodoo- 
cottah;  area,  8,736  sq.  m. ;  pop.  in  1872, 1,975,- 
04S.    There  ore  no  important  harbor*.    Tho 
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oonnti?  ii  watered  by  the  Coleroon  and  Oa- 

vdrj  and  their  nameroua  brancbee.  There  are 
64  irrigatioit  tanlu  in  the  district,  and  extea- 
bIto  works  counected  vith  the  rivers,  bo  that 
the  entire  area  of  irrigation  in  lBT2-'3  was 
748,678  acres.  The  surfaoe  oonsiats  for  the 
moat  part  of  an  extensive  pldn  of  great  fer- 
tility. Cotton  gOi>ds  are  manofaetared,  and 
salt  ia  made  in  the  neighborhood  o(  Point 
Oalyinere.  The  inhabitanta  are  nearly  all  Hin- 
doos, and  their  institutions  have  been  more 
perfectly  preserved  than  in  most  other  parts 
of  India.  The  district  forms  the  inland  boun- 
dary of  the  French  ooaat  settlement  of  Oari- 
cal.  IL  A  city,  o^ital  of  the  district,  on  a 
branch  of  the  Cavery,  180  m.  S.  W.  of  Madras 
and  46  m.  from  the  bay  of  Bengal ;  pop.  abont 
BO,DOO.  It  contains  two  forts,  the  greater 
about  4  m.  in  circumference  and  the  lesser 
al>ont  1  m.,  both  strung  and  well  oonstrneted. 
The  rajah's  palace  stands  in  the  centre  of  the 
great  fort.  The  pagoda  in  the  small  fort  is 
confddered  the  finest  building  of  the  kind  in 
India.  The  manufaotareB  oonsiBt  of  silk,  mas- 
lin,  and  ootton  goods.  Tanjore  was  founded 
about  A.  D.  214,  and  became  the  capital  of  a 
Hindoo  prinoipahty  of  the  same  name,  which 
was  absorbed  by  the  Mahrattas  in  the  ITth 
cantnry.  The  British  ossomed  the  government 
about  the  year  1800. 

TURUHHX,  Kafent,  a  Scottish  poet,  bom  in 
Paisley,  June  8,  17T4,  died  May  17,  1810.  He 
worked  all  his  life  aa  a  weaver.  His  volome 
of  "Poems  and  Songs"  (1807)  became  very 
popalar ;  bnt  while  revising  it  he  fell  into  a 
abdeof  despondency,  aggravated  by  the  refusal 
of  Oonetable  to  print  a  new  edition,  bnrned 
all  his  new  and  revised  poems,  and  drowned 
himself.  An  enlarged  edition  of  his  remuns, 
with  a  memoir,  was  pnblished  at  Glasgow  in 
1888,  and  reprinted  at  Pusley  in  18T4. 

TAHHIG  lOD,  or  Tutfa.  The  astringent  prin- 
ciples existing  in  a  great  variety  of  plants, 
which  render  them  capable  of  combining  with 
the  skins  of  animals  to  form  lesther,  of  precipi- 
tatinggelattne,  of  forming  bluish  black  precipi- 
tates with  the  per-salts  of  iron  (or  if  a  free  acid 
be  present  a  dark  green  color),  were  formerly 
termed  tannin.  These  sabatances,  being  fonud 
to  possess  acid  properties,  are  now  known  as 
tannic  acid,  and  vanous  distinctive  names  are 
given  to  them  as  they  are  found  of  different 
chemical  compoBitions,  though  agreeing  in 
their  essential  properties.  Thus  the  tannic  acid 
derived  from  the  gall  nut  ia  termed  gallotannio 
acid;  thatof  thecak,  qnercitannicacid;  of  the 
fnstio  (moTvt  tinetoria),  moritannic  acid ;  of 
the  cinchona,  qainotannic  acid,  dec.  The  prin- 
cipal sources  of  tannin  have  been  named  in  the 
article  Lbathbb,  and  the  method  of  extract- 
ing it  has  been  particularly  described  in  the 
article  on  Galls,  which  are  the  most  abun- 
dant aonroe  of  it.  Besides  this  variety,  which 
is  the  same  as  that  existing  in  the  bark  and 
leaves  of  many  forest  trees,  fruit  trees,  and 
ahmbs,  and  in  some  roots,  as  those  of  the 
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tormenttUa  and  bistort,  there  b  another  leu 
known,  as  the  tannin  of  the  catechu  and  kino, 
which  precipitates  the  salts  of  iron  dark  green 
instead  of  blue.  G&llotannic  add  when  pure 
is  a  whitish,  nncrystallizable  solid  substance, 
without  odor,  intensely  astringent  to  the  taste ; 
it  dissolves  freely  in  water,  to  a  less  extent  in 
dilute  alcohol,  and  sparingly  in  ether.  The 
beat  solvent  for  medical  nsea  is  glycerine.  It 
changes  blue  litmus  paper  to  red,  and  expela 
carbonic  add  from  its  componnda  with  efier- 
veeoenoe.  Its  formula  is  CdHhOi,.  Its  aqne- 
ous  solution  exposed  to  the  air  absorbs  oxy- 
gen, and  ia  converted  into  gallia  acid.  Be- 
sides its  nse  in  tanning,  gulotannic  acid  ia 
employed  to  produce  with  the  salts  of  iron 
the  gallotannate  of  iron,  which  is  the  basis  of 
most  of  the  writing  inks.  It  is  also  employed 
in  medicine  for  its  astringent  property,  chief- 
ly in  checking  hiemorrbages,  aa  a  wash  for 
nlcers,  ophthalmic  afFections,  &c.  If  taken 
internally  in  large  quantities,  it  is  an  irritant; 
bat  in  email  doses  it  is  absorbed  and  makes 
its  appearance  in  the  nrine  as  gallic  add,  hav- 
ing ondergone  a  process  of  oxidation  in  the 
organism.  The  combinations  of  tannio  acid 
with  iron  and  with  lead  have  been  applied  in 
the  form  of  ointments  to  the  dressing  of  ring- 
worms, gongrenons  sores,  &c. 

TANNINb    See  Lkathkb,  vol.  i.,  p.  275. 

TAIfSI  (Fr.  atiianatU,  contracted  to  tanai- 
tit,  from  Gr.  aeavaeta,  immortoUty,  in  allusion 


TinMj  {TUieatnin  Tnlgm). 

ta  some  Bnpposed  preservative  quality  of  the 
plant,  or  to  its  durable  flowers),  tanaettim 
tulgare,  a  plant  of  the  composite  family,  a 
native  of  Europe,  which  was  formerly  cultiva- 
ted, but  has  escaped  from  gardens  and  become 
a  common  roadside  weed.  It  is  a  perennial 
herb,  with  large,  twice  or  thrice  pinnately  di- 
rided,  deep  green  leaves,  and  stems  2  to  4  ft. 
high,  bearing  corymbs  of  heads  of  golden  yel- 
low flowers,  which  are  nearly  all  tubular  and 
fertile.    A  variety  called  doable  tanay  has  the 
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leaves  more  cut  anA  oriaped.  The  leaves  have 
a  strong  fragraiioe,  doe  to  a  yol&tile  oil,  luid  a 
bitter,  aromatio  taeta,  and  bave  long  been  in 
use  infused  in  apirita  as  a  domeitia  aromatic 
tonic;  in  former  times  it  was  beld  in  mnoh 
esteem  as  a  remedj  ic  dropsy,  and  as  a  worm- 
destroying  medioine.  The  volatile  oil  is  kept 
in  the  shops,  and  Is  popularly  supposed  to 
produce  abortion ;  it  is  highly  poisonous,  and 
its  nse  tor  criminal  purposes  has  often  killed 
tbe  mother.  The  green  leaves  were  formerly 
nsed  in  cookery,  but  have  been  superseded 
by  foreign  spices,  though  tansy  paddings  are 
Btill  made  in  England. — A.  native  species,  T. 
Rurontnie,  found  in  Uaine  and  on  the  great 
lakes,  ia  only  of  botanical  interest. 

TUVTILOL    See  Columbicm. 

TANTILIIS,  a  character  of  Greek  mytholo- 
gy, differently  described  as  king  of  Argos,  Cor- 
inth, Lydia,  or  Faphlagonia.  Having  given 
offence  to  the  gods,  he  was  punished  in  the 
lower  world  by  confinement  in  a  lake,  where 
he  was  tormented  with  thirst,  yet  coold  not 
drink,  for  the  waters  always  receded  from  his 
Kpe.  Branches  laden  with  fruit  hang  over  his 
head,  and  when  he  stretehed  forth  his  hand 
to  t^e  the  fruit  the  branches  withdrew. 

T108,  the  N.  W.  ooanty  of  New  Mexico, 
bordering  on  Colorado  and  Arizona;  area, 
about  7,600  sq.  m. ;  pop.  in  1B70,  12,079.  It 
is  watered  by  tbe  Rio  Grande  and  the  Bio  de 
Chama,  one  of  its  tributaries,  and  by  the  Ban 
Joan,  a  branch  of  the  Colorado,  and  is  crossed 
by  several  spurs  of  the  Booky  mountains. 
Gold  mining  Is  carried  on  to  some  extent.  The 
chief  prodnctions  in  1870  were  163,799  bush- 
els of  wheat,  80,334  of  Indian  corn,  21,542  of 
oats,  15,040  of  peas  and  beans,  Sj32S  of  po- 
tatoes, and  SO,GOS  lbs.  of  wool.  There  were 
1,048  horses,  999  mnles  and  asses,  924  milch 
oowi,  2,600  working  oxen,  4,104  other  cattle, 
81,108  sheep,  and  683  swine;  3  floor  mills, 
and  1  quarU  mill.  Capital,  Fernandez  de  Taos. 

Tira  ffiSB.    See  V.iushbbia. 

TlPESni  (Gr.  ritriK,  a  carpet),  an  orna- 
mental fignred  cloth,  nsed  for  lining  the  walls 
of  apartments,  or  for  oovering  articles  of  fur- 
niture. The  Egyptians  and  Hebrews  attained 
great  skill  in  ornamenting  teitile  fabrics  by 
colored  yarns  worked  in  hj  the  hand,  and  also 
by  the  loom.  The  art  was  early  introduced 
into  France,  and  about  the  flth  century  tapeetry 
was  made  with  the  loom ;  bat  the  fabrication 
with  the  needle  continued  as  an  occupation 
for  ladies  of  the  highest  rank.  Up  to  the  1 2th 
century  the  uae  of  tapestry  was  limited  to  the 
adornment  of  churches  and  monasteries ;  but 
after  this  period  it  began  to  be  adopted  in 
dwellings.  In  France  the  workmen  employed 
in  the  manufacture  were  ori^nally  called  tara- 
eini  and  taroBinoU,  indicating  the  origin  of  the 
art  as  derived  from  the  Saracens.  The  finest 
work  in  the  14th  and  IBth  oentnriea  was  pro- 
daoed  by  the  Flemings,  and  abont  this  period 
the  principal  manufactories  in  the  west  of  Eu- 
rope were  at  Bruges,  Antwerp,  Arras,  Bmasela, 
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Lille,  Tonmay,  and  Valenciennes.  Florenoe 
and  Venice  at  that  time  produced  very  rich 
and  costly  tapestry;  bat  in  the  ISth  century 
the  more  ornamental  work  with  threads  of 
gold  and  silver  was  introduced  in  the  mann- 
facture  of  Fontainebleau.  One  of  the  most 
famous  pieces  is  the  Bayenz  tapestry,  com- 
memorating the  Norman  conquest  of  England. 
(See  Batbcx  Tapestrt.)  Abont  the  end  of 
the  reign  of  Henry  VIII.  the  art  of  weaving 
tapestry  was  introduced  into  England.  In  the 
reign  of  James  I.  the  manufacture  was  estab- 
lished at  Mortlake  In  Surrey  under  royal  pa- 
tronage. For  the  earlier  designs  old  patterns 
were  employed,  but  afterward  ori^al  scenes 
were  furnished  by  Francis  Cleyn.  The  meth- 
od of  weaving  tapestry  in  what  is  called  the 
havte-liM»  or  nigh  warp  has  been  described  in 
the  article  Gobbuss.-— See  Notice  hut«rigae 
et  dtteriptiva  ttir  la  tapiueria  dite  la  rtint 
Mat/tilde,  by  the  abbS  Laffetay  (Bayenz,  1874) ; 
and  "  The  Bayeui  Tapestry,  reproduced  in  Au- 
totype Plates,  with  Historic  Notes  by  Frank 
Rode  Fowke ''  (Arundel  society,  London,  1876). 

TIFGHOKM.    See  Entozoa,  vol.  vi,  p.  668. 

TIFIOGI.    See  Oasbava. 

TIPB  (ha^inu,  Cuv.),  a  genus  of  nngulate 
mammals,  cnaraoterized  by  a  nose  prolonged 
Into  a  short,  movable  proboscis;  akin  very 
thick  and  covered  with  close  short  hair,  the 
neck  fumiahed  with  a  kind  of  stiS  mane  ;  tail 
very  short;  ears  small,  erect,  and  pig-like; 
four  toes  on  the  fore  and  three  on  tbe  hind  feet, 
separate  and  ending  in  nuMike  hoofs;  shnll 
pyramidal  as  in  the  bog,  with  the  nasal  bones 
mnch  arched  for  the  musdee  of  the  proboscis ; 
teeth,  6  incisors  and  2  small  canines  in  each 
jaw,  and  molars  14  above  and  12  below.  The 
tapirs  look  like  hogs,  but  the  legs  are  longer ; 
they  inhabit  the  moist  tropical  forests  of  Sonth 
America  and  of  the  Malayan  peninsula  and 
archipelago,  neually  sleeping  by  day  in  retired 
places,  and  feeding  at  night  on  fruits,  gTSsaea, 
and  other  vegetable  substances,  though  tliey 
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as  the  hog ;  like  their  con- 
geners, they  are  fond  of  rolling  in  the  mud  and 
water,  and  are  excellent  swimmers;  they  ara 
gentle  and  easily  tamed ;  when  pnrsued  thej 


byCoogle 


TAPPAN 

take  to  the  water  It  possible,  where  thej'  eully 
defend  themselves  with  the  teeth ;  on  land 
they  do  not  go  by  open  paths,  hot  break  through 
the  thick  nndergrowth  of  the  woods  by  their 
powerful  and  wedge-like  head,  in  this  way  es- 
caping the  liUMr  oBTtiivora;  the;  have  an 
acute  sense  of  hearing  and  of  sight,  and  are 
strong  and  tenacions  of  life ;  their  fleih  U 
eaten  both  in  Sooth  America  and  Asia.  The 
best  known  species  is  the  American  tapir  (T. 
AmerieantUf  Onv.),  abont  B  ft.  long  and  8^  ft. 
high,  of  a  anifonn  brown  oolor,  tinged  with 
gray  on  the  head  and  chest.  It  ia  found  over 
almost  the  whole  extent  of  South  America  east 
of  the  Andes,  and  its  herds  sometiine*  do  great 
mischief  bj  trampUng  down  cultivated  fields; 
it  has  ontj  one  yonag  at  a  birth,  in  November. 
The  Asiatic  tapir  (f,  Malajfaniu,  Horaf.)  U  7 
or  8  ft.  long,  with  the  hind  parts  of  the  body 
white,  and  the  anterior  and  the  legs  black ; 
the  tmnk  is  ?  or  8  in.  long,  the  eyes  very  small, 
and  the  rounded  ears  bordered  with  white ; 
though  the  largest,  it  is  the  gentlest  of  the 
genus.  Fossil  species  are  found  in  the  tertiary 
formations  of  central  Europe. 

lAFfUy  Bmrj  VtMp,  an  Amerioan  clergy- 
man, bom  at  Bhinebaok,  N.  T.,  April  SS,  1B05. 
He  gradaated  at  Union  college  in  1B85,  studied 
at  the  Auburn  theological  seminary,  was  for  a 
year  asnstant  pastor  of  the  Reformed  Dutch 
church  in  Schenectady,  and  in  1S28  was  settled 
as  pastor  of  a  Oongregational  oburob  at  Pitts- 
field,  Mass.    In  1683  he  was  appointed  pro- 


1886  the  facnlty  redgned,  and  for  some  years 
be  oonduoted  a  private  seminary.  In  18CS  he 
was  elected  preaident  of  the  university  of  Mich- 
igan, which  post  he  held  till  1868,  nnoe  which 
time  he  has  resided  chiefly  in  Europe.    His 

trinoipal  worka  are :  "  Review  of  Edwards's 
nqniry  into  the  Freedom  of  the  Will"  (12mo, 
Kew  York,  1989) ;  "The  Doctrine  of  the  Will 
determined  by  an  Appeal  to  Oonsciouaness " 
(1840) ;  "  The  Doctrine  of  the  Will  applied  to 
Moral  Agency  and  Responsibility "  (1841) ; 
"Elementi  of  Lo^o,  together  with  an  intro- 
ductory Review  of  Philosophy  in  general,  and 
a  prelhnlDary  View  of  the  Reason"  (ISmo, 
1844;  revised  and  enlarged  ed.,  1656);  "Trea- 
tise  on  University  Ednoation"  (IBSl);  and"A 
Step  from  the  New  World  to  the  Old  "  (2  vols. 
13mo,  1852).  His  three  works  on  the  will 
were  republished  in  Glaegow  (1  vol.,  1857). 

TU,  a  thick,  blaok,  viscid,  impure  tnrpen- 
Une,  procured  by  burning  the  wood  of  pinui 
paluttrit,  P.  tj/hettrit,  and  other  species  of 
pine  and  conif  erotis  trees ;  also  obtained  as  a 

frodnct  of  the  destmotive  distillation  of  peat, 
ituminons  coals,  and  shales.  It  was  known 
to  the  ancient  Greeks,  and  Br.  Clarke,  who 
describes  the  method  of  manufacturing  It  in 
the  forests  of  Bothnia,  says  there  is  not  the 
smallest  difference  between  the  processes  there 
practised  and  those  of  ancient  Greece.  Along 
the  whole  coast  of  the  gnit  of  Bothnia  the 
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inhabitants  are  very  generally  engaged  in  this 
oconp&tion.  They  make  use  of  the  roots  of 
the  flr  trees,  with  logs  and  billets  of  the  same, 
which  they  arrange  in  a  conical  stack,  fitted  to 
a  cavity  in  the  ground,  generally  in  the  side  of 
a  bank.  In  the  bottom  of  this  cavity  is  placed 
a  cast-iron  pan  from  which  a  apont  leads  oot 
through  the  bank.  The  hesp  is  covered  over 
with  turf,  and  Is  then  fired,  as  in  making  char- 
coal. Tar  collects  in  the  latter  part  of  the 
process  of  charring,  and  runs  off  through  the 
spout  into  barrels.  Tar  is  a  product  where 
cnarcoal  ia  the  chief  object  of  the  process,  but 
is  seldom  obtained  in  qnantlties  snfBcient  to 
render  it  an  object  to  collect  it,  except  in  char- 
ring the  resinons  woods  of  the  pine  family.  ' 
In  Sweden,  where  the  business  is  also  impor- 
tant, some  peculiar  methods  are  adoptea  to 
increase  the  yield  of  tar.  Trees  of  no  value 
for  the  saw  mill  are  partially  peeled  of  their 
hark  a  fathom  or  two  np  from  the  ground,  not 
enough  to  kill  them,  but  only  to  check  their 
growth.  After  five  or  six  years,  when  cut 
down,  the  wood  is  fonnd  to  be  much  richer 
in  resinous  matters  which  produce  tar.  It  is 
noticed  that  the  condition  of  the  weather  du- 
ring the  process  of  charring  may  make  a  differ- 
ence of  15  or  SO  per  cent,  in  the  yield  of  lar. 
In  the  United  States  tar  is  produced  in  almost 
all  parte  of  the  country  where  pitch  pine  and 
tiie  piniu  auitralu  are  fonnd.  Along  the  coast 
of  the  southern  states,  especially  of  North  Car- 
olina, Virginia,  and  Georgia,  the  busineBs  is  car- 
ried on  upon  a  large  scue  in  connection  with 
the  manufacture  of  turpentine,  rosin,  and  pitch. 
Old  trees  which  have  ceased  to  produce  tur- 
penUne,  and  dead  wood  which  is  rich  in  resin- 
ous matter,  are  selected  for  the  coal  pits.  The 
process  does  not  materially  differ  from  that 
already  described.  The  product  is  not  only 
sufficient  for  home  consumption,  but  large 
quantities  are  annually  exported. — In  the  prep- 
aration of  pyroligneoQB  acid,  tsr  is  one  of  the 
products  of  the  destructive  distillation,  settling 
in  the  bottom  of  the  tanks  in  which  the  liquids 
are  collected.  The  variety  known  as  coal  tar 
is  obtained  when  bituminous  matters  are  dis- 
tilled for  the  production  of  illuminating  gas. 
(See  Gab,  and  PBTBOLErN.)  Both  wood  and 
coal  tara  are  complex  mixtures  of  a  variety  of 
liquids  holding  solid  matters  in  soiatiou  or  sus- 
pension; thus,  wood  tar  contains  the  hydro- 
carbons included  in  the  term  eupion,  and  the 
benzole  series  of  hydrocarbons,  including  tola- 
ole,  lylole,  oymole,  also  naphthaline,  &c.,  be- 
sides oxidized  compounds,  including  creosote, 
picamar,  kapnomor,  &e.  Bonn  and  paraffine 
are  among  its  solid  contents.  When  its  vola- 
tile products  have  been  driven  off  by  distilla- 
tion or  boihng,  the  black  carbonaceous  residue 
is  known  as  pitch.  The  composition  of  coal 
tar  is  materially  different,  as  it  contains  all  the 
great  variety  of  products  derived  from  the  de- 
stmotive distillation  of  bituminous  coal  as  ob- 
tained from  the  gas  works.  Coal  tar,  a  refuse 
product  of  these  works,  may  be  considered  in 
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general  as  oomriHting  of  from  3  to  16  per  oent 
of  light  oils,  from  60  to  67  p«r  o«iit.  of  lieavjr 
oils,  oBQall/  termed  "dead  oil,"  and  from  18 
to  SS  per  cent,  of  pitch ;  the  best  oosIb,  as  the 
cannel  and  boghead,  produce  tar  richer  in  li^bt 
oils,  aod  yield  least  pitch, — Wood  tar  is  thick 
and  hard  in  oold  weather,  and  softens  when 
warm  so  as  to  flow  like  thick  molasses.  Its 
BpeoiSa  graTity  is  about  1'04.  It  is  boiled  down 
to  produce  pitch,  is  oaed  to  cost  the  bottoms 
of  veuels  to  render  them  water-tight,  and  to 
cover  rigging  of  ships  to  preserve  it  from  the 
action  of  the  westber,  and  is  a  nsefal  lubrioant 
for  the  Journals  of  wheels.  In  medicine  it  is 
osed  internall;  in  ahronio  oatorrhs,  and  in  soma 
cutaneous  diseases,  as  ichthyosis.  The  inhala- 
tion of  its  vapor  is  recommended  in  oosea  of 
bronchial  disease,  the  air  of  a  room  being  im- 
pregnated with  it  by  moderately  heating  the 
tar  placed  in  a  onp  over  a  lamp.  It  has  been 
fonad  beneficial  as  on  external  application  to 
nloers  and  vorions  diseases  of  the  akin.  It  is 
administered  in  pills  mixed  with  flour,  or  in  on 
electaory  of  tar  and  sngar.  It  yields  a  portion 
of  its  properties  to  water  with  whton  it  is 
stirred,  and  this  preparation,  known  as  tar 
water,  is  administered  as  a  stimnlont  and  diu- 
retio,  and  is  applied  as  a  wash  in  chronic  cu- 
taneoos  affections. — Coal  tar  has  an  exceeding- 
ly repulsive  odor,  and  was  long  considered  of 
no  value;  but  it  has  been  found  that  the  light 
oils  obtained  by  its  distiUatiou  may  be  made 
to  furnish  a  variety  of  singular  prodacts,  pos- 
sessing rare  properties,  and  affording  the  rich 
colors  applicable  to  dyeing,  known  as  the  ani- 
line colors  (see  Aniline,  Benzolb,  and  Mahvb), 
and  also  flavors  of  various  essences  and  agree- 
able perfumes.  The  dead  oil  is  frequently 
bnmed  for  the  production  of  lampblack.  One 
of  its  most  nsefal  products  is  oorbolio  acid. 
(See  Oabbouo  Acid.)  Coal  tar  is  now  in  com- 
mon use  as  a  coating  for  iron  work  exposed 
to  the  weather,  and  is  used  with  asphalt  and 
other  substanoes  to  form  a  tight  covering  for 
roofs  and  the  walls  of  vaults,  &o.  Its  nse  in 
preparing  a  fnel  with  the  dnst  of  mineral  coal 
is  noticed  in  Fuel,  vol.  vii.,  p.  G18. 

TIB,  a  river  of  North  Carolina,  which  rises 
in  Person  co.  and  flows  S.  E.,  passing  Tarbor- 
ongh,  QreenvOle,  and  Washington,  and  dis- 
charges into  Pamlico  soand  by  an  estoary 
called  Pamlico  river.  Its  length  is  140  m.,  or 
including  Pamlico  river  ISO  m.,  and  it  is  navi- 
gable for  smalt  steamers  to  Tarborongh,  85  m, 
from  the  sound. 

TiUJJTO  (anc.  Taroitum),  a  city  of  S.  Italy, 
in  the  province  of  Lecoe,  in  Apulia,  44  m.  W. 
8.  W.  of  Brindisi ;  pop.  in  1873,  2r,Ma.  It 
stands  on  an  island  at  the  N.  end  of  the  gulf  of 
Taranto,  and  is  connected  with  the  mainland 
by  two  bridges.  The  inner  harbor  (mart  pio- 
eolo),  13  m.  in  ciroumference,  is  oseless  as  a 
roadstead,  and  ships  mnst  anchor  in  the  onter 
harbor  (mare  graride).  which  is  mnoh  exposed. 
The  castle  snd  fortifioaUons,  built  by  Onarles 
v.,  command  both  harbors.    Taranto  is  the 


TABANTULA 

seat  of  on  archbishop,  and  has  a  oatbedrsi 
dedicated  to  SL  Ootaldue,  an  Irishman  and  the 
first  bishop  of  Tarentum,  about  166.  Linen 
and  cotton  stockings  are  made  here,  and  gloves 
from  the  byssos  of  the  mollnsk  pinna  ma- 
rina.— Tarentum  was  colonized  by  exiles  from 
SparU  in  708  B.  C.  lU  harbor  was  then  the 
best  on  the  coast.  It  became  a  large  and  pow- 
erful city,  and  14  other  towns  were  subject 
to  it.  It  carried  on  long  contests  with  the 
Meosapians  and  Feaoetians;  and  about  474 
its  army  suffered  a  dlsastrona  defeat  from  the 
former,  in  which  so  many  of  its  nobles  were 
killed  that  its  government,  previously  an  Biw- 
toorooy,  wss  thereafter  democratic.  It  waa 
predominant  in  the  league  of  the  Greek  cities 
of  Italy  against  Dionysius  of  Syracuse  and  the 
Luoonians.  Rome  declared  war  against  it  in 
381.  The  Tarentines  called  in  Pyrrbna,  king 
of  Epirns,  after  whose  defeat  and  witbdrawid 
from  Italy  the  city  surrendered  to  the  consul 
Papirius  in  373,  while  a  Carthaginian  fleet  was 
approaching  to  its  relief,  and  thereafter  con- 
tinued subject  to  Bome.  During  the  second 
Punio  war  the  citizens  betrayed  it  into  the 
hands  of  flannibsl,  who  held  it  for  more  than. 
two  years,  but  was  unable  to  dislodge  the  Re- 
man garrison  from  the  citadel.  In  309  Fsbins 
MaiimuB  retook  the  city  and  gave  it  up  to 
plunder,  after  putting  the  Carthaginians  to  the 
sword.  It  continued  to  be  the  chief  town  of 
S.  Italy  under  the  empire.  The  present  towD 
oocnpiea  only  the  site  of  the  ancient  citadel, 
whioQ  waa  originally  a  promontory,  but  waa 
made  an  island  by  Ferdinand  I.  of  Naples. 

TASiNTO,  Dake  ef.    See  Uaodonald. 

TUUmiLl,  or  IkiMtria,  a  terrestrial  bant- 
ing or  wolf  spider  of  8.  Europe,  belonging  to 
the  genus  Ij/eoia,  the  L.  tarentula  (Latr.).  It 
is  the  largest  of  European  spiders,  measuring 
1|  to  3  in.  in  the  length  of  the  body ;  the  color 
is  ashy  brown  above,  marked  with  gray  on  tbe 
thorax,  and  with  triangular  spots  and  curved 
streaks  of  black  bordered  with  white  on  the 
abdomen ;  below  saEFron-oolored,  with  a  trans- 
verse block  band.  It  received  its  popular  name 
from  being  common  in  tbe  vicinity  of  Taranto 
in  S.  Italy.  It  makes  no  web,  wandering  for 
prey,  which  it  runs  down  with  great  swiftness, 
and  hiding  in  holes  in  the  ground  and  crevices 
lined  with  its  silk ;  it  has  one  spiracle  on  each 
side,  one  pulmonary  sac,  and  eight  eyes.  lu 
bite  was  once  considered  highly  poisonons, 
producing  the  nervous  febrile  condition  called 
tarantism,  which  was  supposed  to  be  onrahle 
only  by  dancing  to  Uvely  music  until  the  per- 
son fell  exhausted. — The  L.  Carolineiuu  (Bosc) 
is  colled  tarantula  in  the  sonthem  states;  it 
attuns  a  length  of  2  in.  with  an  extent  of  legs 
of  4  in. ;  it  is  mouse-colored  above,  with  white 
sides  and  whitish  dots  and  lines  on  tbe  abdo- 
men; below  blooicish ;  legs  whitish  tipped  with 
black.  It  makes  deep  excavations  in  the  gronad, 
which  it  lines  with  silk  ;  the  females  o»rrj 
their  yonng  on  the  back.  Its  poison  is  active, 
and  might  cause  troublesome  symptoms  in  man 
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If  tiie  tanea  oonld  be  opened  at  an  angle  proper 
to  pierce  his  akia.  The  great  hairy  «pidera  of 
the  KBDUB  mj/ffaU  ar«  ouled  tarantulas  in  the 
aonuwestern  Btatei,  and  are  destroyed  hj  the 
lai^  red- winged  wasp,  pompilvi  Jbrmntut. 

TtMISEy  a  town  of  ^anoiB,  in  the  depart- 
ment of  the  RhAne,  on  the  Tardine,  21  m. 
N.  W.  of  Lyona ;  pop.  in  18T3,  18,9M.  It  ia 
aituted  at  the  foot  of  Monnt  Tarare,  and  ia 
celebrated  for  its  maslin  manufactnrea. 

TIUSMH  (ana.  Tarateo),  a  town  of  Fnmce, 
in  the  department  of  Boaohes-da-BhAne,  on 
the  left  bank  of  the  Rhftne,  10  m.  N.  of  Aries 
and  SO  m.  N.W.  of  JfaneilleB;  pop,  in  1873, 
12,404.  It  is  connected  with  Beancaire,  on  the 
opporite  fdde  of  the  river,  by  one  of  the  flneat 
■oipension  bridges  in  France.  It  contains  a 
magniflcent  eaiue  of  the  counts  of  Provence, 
on  a  rook  overhanging  the  river,  bailt  in  the 
16tb  century  on  the  site  of  a  tem^e  of  Jupi- 
ter, and  now  nsed  aa  a  prison.  The  oharoh 
of  St.  Uartha  is  a  Gothio  edifice  oommenoed 
in  the  16th  century,  with  a  richly  aculptored 
entrance  and  a  crypt  with  remarkable  tombs 
and  a  marble  atatue  of  St  Martha.  Silk,  wool- 
len, and  cotton  goods  are  manufactured. 

TUBK,  a  town  of  France,  capital  of  the  de- 
partment of  HsatM-Pyr^nges,  beautifully  sita- 
ated  on  the  left  bank  of  the  Adonr,  28  m.  E. 
8.  E.  of  Pan;  pop.  in  1872,  16,686.  It  is  the 
seat  of  a  bishopric  dating  from  about  A.  D. 
400,  and  has  a  modern  cathedral  built  on  the 
nte  of  the  oastle  of  Bigorre.  It  was  injured 
during  the  middle  agea  by  suceeesive  invaders, 
and  was  twice  burned  by  the  Hngnenole  in  the 
ISth  century. 

TAIDHaiDES.    See  Sloth. 

TiK&See  ViTOK. 

TiMJOrnm.    See  Tabanto. 

TilMMB  (Ohal.  targtm,  to  translate),  the 
general  name  (^ven  to  the  Oholdee,  or  more 
acearately  Aramdo  veraions  and  paraphrases 
of  the  Hebrew  Scriptures.  On  account  of 
the  many  vicissitndee  of  the  Jewish  people  in 
the  course  of  their  history,  and  more  espe- 
cially on  account  of  their  long  captivity  in 
the  Babylonian  empire,  the  knowledge  of  the 
ancient  Hebrew  hmguage  had  gradually  de- 
clined, and  Aramuo  had  become  the  language 
of  the  people.  Hence  after  the  time  of  Ezra, 
whenever  the  Scripturea  were  read  in  pub- 
lic by  the  priest,  an  interpreter  {metuTgeman) 
translated  tiiem  into  the  Aramaic.  This  trans- 
lation it  was  forbidden  to  reduce  to  writing; 
but  the  rule  was  gradnally  violated,  and  by 
the  end  of  the  2d  century  A.  D.  the  nractioe 
of  writing  translations  or  "  targnms  "  had  be- 
come fixed.  The  work  of  collecting  and  com- 
paring the  versions  of  individual  translators, 
and  reducing  them  to  one,  was  probably  ao- 
oomplished  about  the  end  of  the  8d  centu- 
ry. The  oldest  and  beat  of  the  targums  is  on 
the  Pentat«nch,  nsnally  called  the  "  Targum 
of  Onkelos,"  or  "  of  Onkelos  the  proselyte." 
The  existence  of  Onkelos,  and  his  name,  have 
been  froltfol  themes  of  disonsdon  among  Bib- 


lical scholar^  but  it  is  now  pretty  generally 
agreed  that  he  hod  nothing  whatever  to  do 
wit^  the  targum  attributed  to  him.  Its  lan- 
gasee  is  Obaldee,  very  similar  to  that  of  the 
book  of  Daniel,  and  as  faithful  to  the  original 
as  its  deaUnation  as  a  version  for  the  people 
would  permit.  A  principal  feature  is  its  care- 
ful avoidance  of  all  anthropomorphic  expres- 
sions. Its  final  redaction  probably  took  place 
about  A.  D.  SOO,  and  in  Babylonia.  The  tar- 
gum second  in  time  and  importance  ia  that 
oalled  the  "Targum  of  Jonathan  ben  Uzriel," 
or  "Targum  on  the  Prophets,"  embracing  Jo- 
shua, Judges,  Samuel,  Kings,  Isaiah,  Jeremiah, 
EEekiel,  and  the  twelve  minor  prophets.  It 
probably  originated  in  Palestine,  and  was  com- 
pleted in  Babylon  about  the  middle  of  the  4th 
century.  There  is  no  evidence  that  Jonathan 
hen  TJadel  ever  had  anything  to  do  with  it,  and 
it  was  undoubtedly  the  work  of  many  bonds. 
The  third  and  fourth  targttma  are  essentially 
one  work.  The  former,  embracing  the  whole 
Pentateuch,  ia  the  later,  and  is  called  like  the 
second  the  "  Targum  of  Jonathan  ben  Uz- 
del;"  but  aa  he  could  not  possibly  have  hod 
any  coonecUon  with  it,  it  ia  often  called  the 
"Targum  of  Pseudo-Jonathan."  The  fourth, 
colled  "  Targum  of  Jerusalem,"  a  name  origi- 
nally common  to  both  this  and  the  third,  em- 
braces portions  of  each  of  the  hooka  of  the 
Pentatench.  The  "  Targum  of  Pseudo-Jona- 
than" is  an  emended  and  completed  edition  of 
the  "  Targum  of  Jerusalem,"  the  latter  being 
itaelf  a  collection  of  emendations,  amplifica- 
tions, ic.,  to  the  Targum  of  Onkelos.  They 
originated  in  Syria  or  Palestine  in  the  latter 
half  of  the  7th  century.  The  fifth  class  of 
targnms  are  on  the  Hagiographo,  and  are  usu- 
ally oalled  "Targnms  of  Joseph  the  Blind," 
who  bad  cndonbtedly  been  dead  many  centu- 
ries when  they  were  written.  They  probably 
orioinated  in  Syria  some  time  between  the  6th 
and  12th  oenturies.  They  embrace:  1.  Prov- 
erbs, Job,  and  Psalms.  The  targum  of  Prov- 
erbs is  both  faithful  and  complete ;  those  of 
Job  and  the  Psalma  are  mere  collections  of 
fragments.  2.  Targumson  the  Song  of  Songs, 
Roth,  Lamentations,  Esther,  and  Ecclesiastes. 
They  appear  to  be  dl  by  one  author,  bnt  their 
differences  from  the  originals  are  so  great  that 
they  can  hardly  be  called  versions.  Their  dia' 
lect  ia  about  equally  related  to  East  and  West 
Arameean.  S.  Two  targnms  on  Esther.  One 
of  these,  known  as  the  second  targum,  it  for 
the  most  port  a  collection  of  tales  and  legends. 
The  sixth  targum  is  on  Chronicles,  and  ap- 

fiears  to  have  been  made  in  Paleatine  at  a  very 
Bt«  period.  The  seventh  targum,  according 
to  the  ennmeration  of  Deutsch,  is  on  Bauiel, 
has  been  known  only  within  the  last  80  years, 
and  exists  so  far  as  known  only  in  a  transla- 
tion of  a  portion  of  it  into  Persian.  It  is  not 
nsnally  included  in  the  list  of  targnms.  The 
eighth  targum  is  on  the  apocryphal  portions 
of  Esther,  and  has  no  particular  value.  Uany 
fragments  of  lost  targums  are  scattered  in  va- 
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rioDB  works  of  Ssmitio  literatare.  There  is  do 
edition  of  any  of  the  tsrgania  which  deserves 
to  be  oalled  oritioal.  Most  of  tham  sre  inolo- 
ded  iR  the  large  paljslot  editions  of  the  Bible, 
and  e,  muoh  improved  edition  of  tba  "  T&rgnm 
of  Onkeloa"  vos  published  at  Wilutt  in  I6&3. 
— For  an  extended  discussion  of  the  targnms, 
oondensiog  Almost  all  the  learning  of  the  snb- 
Jeot,  see  £.  Dentsoh'a  "Literarf  Remains" 
(Few  York,  1874). 

TlBIFl,  a  town  of  Bpain,  in  the  province  of 
Cadiz,  Andalusia,  on  the  soDthemmost  point 
of  the  kingdom,  in  lat.  86°  8'  N.,  Ion.  6°  86' 
W.,  52  m.  S.  E.  of  Oadlz,  and  20  m.  8.  E.  of 
Cape  Trafalgar;  pop.  about  12,000.  It  is  snr- 
roonded  bj  old  walla  and  towers,  and  haa  a 
strong  fortress.  A  Moorish  oastle  within  the 
walls  is  now  Q«ad  as  a  prison.  Tarifa  waa 
named  from  Tarif  ibn  Uuak,  a  Saracen  chief 
who  landed  here  from  Africa  in  710,  a  year 
before  the  great  Moorish  invasion  of  Spain. 
Baring  the  Moorish  domination  all  vessels 
passing  through  the  straits  of  Gibraltar  were 
here  oompell^  to  pay  daties ;  whence  the 
word  tarifF.  In  12Q2  Sancho  the  Brave  of 
Oastile  captared  it,  and  Alonso  Perez  de  Onz- 
man  held  it  against  the  Moors  in  1204.  About 
1840  the  Moors  besieged  it  again,  bnt  were 
driven  away  by  the  kings  of  Castile  and  Por- 
tugal. In  IBll  it  was  garrisoned  by  1,200 
British  troops  and  600  Spaniards,  who  held  it 
from  Deo.  IS  to  Jan.  4,  1612,  against  18,000 
French  troops.  The  French  captured  the 
place  in  1828. 

TAELITOir,  BauMtre,  an  English  soldier,  bom 
in  Liverpool,  Aug.  21, 17G4,  died  Jan.  28, 1883. 
He  was  a  lieutenant  colonel  in  Oomwallia^B 
army,  and  raised  in  this  oonntrj  a  troop  called 
the  British  legion,  which  contributed  largely 
to  British  Buocesses  in  the  south.  He  mas- 
sacred Ool.  Buford's  regiment,  stationed  on 
Waxhaw  creek.  May  29, 1780,  and  "Tarleton's 
quarter"  became  a  synonyme  for  cruelty.  In 
1781,  with  1,100  men,  he  attacked  an  infe- 
rior American  force  near  the  Oowpens  under 
Oen.  Morgan,  and  waa  defeated.  He  was  with 
OornwaUis  during  the  rest  of  the  war,  and  waa 

E resent  at  the  aorrender  of  Yorktown.  After 
is  return  to  England  he  was  promoted  to  ^e 
rank  of  colonel,  and  was  so  popular  that  in 
1790  he  was  sent  to  parliament  free  of  expense 
from  his  native  town.  In  1817  he  received 
the  oommission  of  major  general.  He  was 
created  a  baronet,  Nov.  6,  1818.  He  pub- 
lished a  "History  of  the  Campaigns  of  1780 
and  1781  in  the  Southern  Provinces  of  North 
America"  (4to,  London,  1787). 

TIKN,  a  S.  department  of  France,  in  Langne- 
doo,  bordering  on  the  departments  of  Avey- 
ron,  H^raolt,  Aade,  Haute- Qaronne,  and  Tarn- 
et-Garonne;  area,  2,217  sq.  m. ;  pop.  in  1672, 
802,718.  The  S.  E.  part  is  mountainous,  and 
the  rest  of  the  deparbnent  is  traversed  by  hilts. 
The  prinoipal  river  is  the  Tarn,  a  tributary 
of  the  Oaronne,  which  receives  the  Aveyron, 
Tescou,  and  Agont ;  and  near  Albi  there  is  a 
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series  of  falls  called  Sant-da-Tam.  Coal,  iron, 
lead,  copper,  gypaunt,  and  porcelain  and  pot- 
ters' clay  are  found.  The  vine  is  cultivated, 
and  mnch  brandy  is  made.  Woollen,  cotton, 
and  silk  goods,  iron,  leather,  and  paper  are 
manufactured.  It  is  divided  into  the  arron* 
dissements  of  Albi,  (iaiilac,  Castres,  and  La- 
vanr.    Capital,  Albi. 

TJJUI-E1i4IAB0H1l^  a  S.  department  of  France, 
in  Ouienne,  bordering  on  the  departments  of 
Lot,  Aveyron,  Tarn,  Haute-Oaronne,  Gen,  and 
Lot-et-Garonne;  area,  1,4SS  sq.  m. ;  pop.  in 
1672,  221,610.  The  whole  department  be* 
louga  to  the  basin  of  the  Garonne,  and  the 
surface  has  a  gradual  slope  to  the  west.  The 
Gtaronne,  Tarn,  and  Aveyron  are  all  navigable 
in  this  departineot.  Iron,  coal,  and  marble 
are  found.  About  two  tturda  of  the  surface 
is  arable,  one  tenth  is  forest,  and  one  tenth  ia 
devoted  to  the  vine,  the  wine  being  excellent. 
The  mulberry  for  rearing  silkworms  is  exten- 
sively cultivated.  Mules  and  poultry  are  reared 
in  great  numbers  and  are  a  principal  source 
of  wealth.  The  minerals  Include  iron  and 
some  coal  and  marble.  Woollen,  linen,  and 
silk  goods,  cutiery,  iron,  and  beet  sngar  are 
manufactured.  The  department  is  divided  into 
the  arroD  dissements  of  Uontsuhan,  Moissao, 
and  Castelsarrasin.     Oapital,  Montauban. 

TIBPHA,  a  Roman  muden,  the  daughter  of 
SpuriuB  Tarpeius,  who,  according  to  the  legen- 
dary history  of  the  period,  was  governor  of 
the  citadel  on  the  Capitoline  hill  when  the 
Sabioes  invested  Borne.  Tarpeia  saw  and  ad- 
mired the  bracelets  of  the  Sabines,  and  offered 
to  betray  the  citadel  to  them  for  "  what  they 
wore  on  their  left  arms."  She  opened  tho 
gate  at  night,  and  as  they  passed  in  they  threw 
upon  her  their  shields,  which  were  worn  on  the 
left  arm,  and  crushed  her.  She  was  buried  on 
that  part  of  the  hill  called  the  Tarpeian  rock. 

TAKQUIK.  I.  LmIu  Tai^riitB  MscH  ("the 
Elder"),  fifth  king  of  Borne,  assassinated  about 
&78  B.  0.  According  to  the  common  story, 
bis  father  was  a  Corinthian  nobleman  named 
Demaratna,  of  the  family  of  the  Baoohiad«, 
who  fled  on  the  overthrow  of  his  order  by 
Oypselus  and  settled  at  Tarquinii  in  Etmrift. 
The  sou,  whose  original  name  was  Lncumo, 
inherited  great  wealth,  married  a  noble  Etrna- 
can  woman  named  Tanaquil,  who  was  skilled 
in  augury,  and  at  her  instigation  removed  to 
Rome  to  seek  a  higher  career  than  any  within 
his  reach  in  Etruria.  He  gained  the  conAdenee 
of  King  AncuB  MarciuH,  became  guardian  to 
hia  chOdren,  and  on  the  king's  death  was  elected 
to  the  vacant  throne,  about  S16.  He  destroyed 
the  Babine  town  of  Apiotte,  and  subdned  tt 
number  of  Latin  towns.  His  greatest  exploit 
was  the  defeat  of  the  Babinea,  who  advanced 
to  the  gates  of  Rome,  but  were  driven  back 
and  at  length  completely  overthrown  upon  the 
Anio.  He  built  the  vast  sewers  which  drained 
the  lower  part  of  the  city,  and  are  atill  per- 
fect; laid  out  the  Oirous  Maxiraus,  and  insti- 
tuted the  Roman  games;  asBigned  the  shops  in 
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the  fomm  to  private  citizenB ;  and  began  to 
earroimd  the  cit;  with  a  atone  wall,  which  bis 
sDcoeesor  finiuLed.  Coder  Tarquin  100  new 
members  (the  patra  minorvnt  gentium)  were 
added  to  the  senate,  and  the  nomber  of  the 
vcstai  vLrgina  woi  liicrea»ed  from  four  to  six. 
The  Bona  of  AncuB  Marcins,  fearing  that  he 
would  secnre  the  mocession  to  his  aon-in-law 
ServioB  Tollioa,  planned  his  death.  (See  Skb- 
TivB  TcLUCB.)  n.  LhIbi  Tai^ililis  Sapeibu 
("  the  Proud "),  the  Beventh  and  lost  king  ot 
Rome,  eon  of  the  preceding,  died  abont  49C  B. 
C.  Abont  684  be  formed  a  conspiraoj,  mnr- 
dored  ServinB  Tnllins,  and  asurpea  the  throne. 
Ua  immediately,  as  the  Bemi-legondBiy  atorj 
of  his  reign  has  it,  abolished  all  the  privilegea 
that  ServiuB  had  given  to  the  plebeians,  decreed 
the  death  of  tbe  senators  who  had  supported 
them,  took  the  whole  administration  of  justice 
into  his  own  hands,  and  put  to  death  or  exiled 
all  who  were  obnoxions  to  him.  The  senate 
was  seldom  consulted,  and  its  vacancies  were 
not  filled.  Under  him  the  Latin  league  was 
joined  hj  the  Hemici  and  b;  two  Volscian 
towns,  and  Rome  became  the  head  of  the  con- 
federacy. With  the  Bpoils  from  the  wealthy 
city  of  Snessa  Fometia  he  began  the  erection 
of  the  capitol.  He  subdued  Gabii,  a  Latin  city 
which  refused  to  enter  into  the  league,  and 
abont  610  besieged  Ardea.  While  Tarqainius 
Collatinus,  son  ot  Arnns,  the  brother  of  Tar- 
oniniiu  PrisooH,  was  with  (he  army  before 
ukis  oity,  hii  oonsiD  Sextns  Tarqninius,  the 
king's  son,  went  to  his  houso  at  CoUatia,  and 
there  violated  his  wife  Luoreti*.  Lncretia  sent 
to  the  oamp  at  Ardea,  and  summoned  thence 
her  father  and  her  husband.  With  them  came 
Lucius  Brutna.  To  these  three  she  told  what 
had  happened,  enjoined  them  to  avenge  hor, 
and  staboed  herself  with  a  dagger.  Brntus 
led  the  way  into  the  market  place,  whither  the 
corpse  W88  carried,  summonwi  the  people,  and 
related  the  occurrence.  So  great  was  the  hatred 
already  entertained  of  the  Tarquins  and  the  in- 
dignation now  excited,  that  a  decree  waa  imme- 
diately passed  by  which  the  king  was  deposed, 
and  his  family  banished  from  the  city.  Tarquin 
hastened  to  Rome,  but  fonnd  the  gates  closed 
againat  him.  Brutus  repaired  to  Ardea,  where 
he  was  received  with  joj,  and  the  army  re- 
nounced its  allegiance  to  the  tyrant.  Tarquin 
took  refuge  at  Tarquinii,  and  thence  sent  am- 
bassadors  to  Rome  to  demand  his  private  prop- 
erty. These  ambasaadors  conspired  with  some 
yonng  nobles  for  the  restoration  of  the  king, 
but  were  discovered,  and  with  their  confeder- 
ates— among  them  two  sons  of  Brutus — were 
eiecnted,  and  Tarquin's  private  property  waa 
given  np  to  plunder.  He  now  formed  an  alli- 
ance with  the  Etruscan  oities  of  Tarquinii  and 
Yeii,  and  endeavored  to  recover  the  throne  by 
force,  but  was  defeated  near  the  forest  of  Ar- 
sia.  He  next  obtvned  the  aaeistance  of  Lars 
Pnrsena  of  Clusium,  who  marched  against 
Rome  with  a  great  army.  (See  PoBeENX.) 
finally  the  whole  Latin  confederacy  espoused 
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the  eanse  of  Tarqnin  against  Rome,  and  the 

contest  was  decided  by  the  Roman  victory  in 
the  battle  of  Lake  Regillus,  about  493.  Tar- 
quin retired  to  Cumn,  and  there  died. 

TABEAGOir  (LaL  dracuneidut ;  Span,  tara- 
ffona),  an  aromatic  herb  (arUmuia  dracvnm- 
luj)  belonging  to  the  compotiUi,  and  in  the 
same  genus  with  the  common  wormwood,  but 
differing  from  this  and  moat  other  species  in 
haring  undivided  leaves.  It  is  a  native  of 
Siberia  and  (he  recoil  of  the  Caspian  sea,  and 
is  much  cultivated  in  Enrppean,  and  apanngly 
in  American  gardens.  It  is  a  perennial,  with 
stems  2  to  8  ft.  high,  and  bears  upon  the  upper 
branches  small  heads  of  inconspicuous  flowers, 
which  in  cultivation  are  infertUe;  the  long, 
narrow,  and  smooth  leaves  have  an  aromatio 
odor  and  a  taste  somewhat  Uke  that  of  anise. 
The  French,  who  coll  it  ettTOgon,  consider  the 
leaves  or  young  shoots  essential  to  the  proper 
dressing  of  some  salads,  and  use  it  also  to  fla- 
vor vinegar,  pickles,  and  mustard,  and  in  other 
compounds.  Tarragon  vinegar  is  mode  by 
simply  infusing  the  leaves  in  strong  vinegar. 
The  plant  is  perfectly  hardy  in  this  country. 

TiBUOOJil.  L  A  N.  £.  province  of  Spain, 
In  Catalonia,  bordering  on  the  Uediterranean 
and  the  provinces  of  Lirida,  Barcelona,  Cas- 
telloD,  Teruel,  and  Saragossa;  area,  2,4G1  sq. 
m. ;  pop.  in  1870,  850.886.  The  province  U 
traversed  from  N.  to  S.  by  the  Prades  moun- 
tain range,  which  has  numerous  offsets  that 
extend  to  the  coast,  and  the  intervening  val- 
leys are  very  fertile.  The  only  river  of  impor- 
tance is  the  Ebro.  There  are  mines  of  lead, 
copper,  silver,  and  manganese,  and  the  hills 
are  covered  with  pine,  cork,  and  oak.  Good 
wine  is  produced,  and  there  are  many  manu- 
factories ot  silk,  woollen,  velvet,  and  cotton 
goods,  oil,  soap,  pottery,  and  brandy.  IL  A 
city  (ano.  Tarracii),  capital  of  the  province,  on 
the  Mediterranean,  at  the  mouth  of  the  Fran- 
coli,  &73  m.  £.  N.  E.  of  Uodrid;  pop.  about 
18,000.  It  is  fortified,  and  consists  of  two 
parts,  the  high  and  the  low.  It  is  the  seat  of 
an  archbishop.  There  are  schools  of  naviga- 
tion and  design,  and  an  eoclesiaetical  aeminary. 
The  mole,  begun  in  1790  and  finished  in  1874, 
is  4,242  ft.  long.  The  exports  to  the  United 
States  for  the  year  ending  Sept  80,  1874, 
chiefly  wine,  nuts,  and  liquorice,  amounted  to 
$2 8 ft, 2 IS. —The  town  is  apposed  to  have  been 
originally  settled  by  the  Phtenicians.  Under 
the  Romans  it  was  the  capital  of  Hispania 
TsrraconeusiB,  and  is  sud  to  have  contained 
1,000,000  inhabitants.  There  are  remwns  of 
a  Roman  amphitheatre  and  aqueduct.  It  was 
captured  by  the  Goths,  was  destroyed  by  the 
Moors  under  Tank,  and  remained  uninhabited 
for  four  centuries.  It  was  captured  by  the 
British  in  the  war  of  saccessioD.  In  18II  the 
French  under  Suchet  took  it  by  storm.  In 
the  middle  ages  a  number  of  church  councils 
were  held  in  Tarragona. 

TlRRiHT,  a  N.  W.  county  of  Texas,  inter- 
sected by  the  West  fork  of  Trinity  river ;  area, 
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900  aq.  m. ;  pop.  in  1870,  8,788,  of  whom  706 
were  oolored.  The  anrfaoe  is  andolating,  part- 
ly tiiabered  and  partly  pr&irie,  and  the  soil 
fertile.  The  chief  prodaotdoDS  in  18TCI  were 
29,687  bushels  of  wheat,  203,690  of  Indian 
corn,  T3,eB5  of  oata,  12,96S  of  aweet  potatoes, 
41,069  Ihs.  of  bnttor,  and  728  balea  of  cotton. 
Tliere  were  6,953  horaea,  4,099  milch  oowa, 
14,949  other  cattle,  4^205  sheep,  and  18,052 
swine.    Capital,  Fort  worth. 

TlKRTrowit,  a  village  in  the  town  of  Groen- 
burgh,  Westchester  oo..  New  Tork,  on  the  E. 
bank  of  the  Hudson  river  where  it  widens 
into  the  Tappan  Zee,  and  on  the  Hudson  River 
railroad,  26  m.  N.  of  New  Tork  city ;  pop.  in 
1878,  0,500.  It  is  very  piotoresque,  and  con- 
tains a  large  nnmber  of  elegant  conntrj  aeata. 
It  is  celebrated  as  the  scene  of  the  capture  of 
Major  Andr6  in  1780,  and  contra  a  monu- 
ment oommemorative  of  that  event.  South 
of  the  village  is  Sunnyside,  the  reaidence  of 
Washington  Irving,  whose  grave  ia  in  the 
Sleepy  Hollow  cemetery,  near  the  old  Dntch 
chnron.  The  village  contains  a  silk  factory, 
a  boot  and  ahoe  factory,  a  steam  pump  fac- 
tory,  a  tool  factory,  a  aash  and  blind  factory, 
a  national  bank,  a  savings  bank,  several  pnblio 
schools,  two  female  seminaries,  two  boarding 
schools  for  boys,  a  weekly  newapaper,  and  11 
churchea. 

TilSHlsa,  the  name  of  an  ancient  empo- 
rium, or,  aooording  to  some  oritioa,  more  than 
one,  as  some  of  the  passages  of  Scripture  in 
which  it  is  mentioned  appear  to  indicate  that 
it  was  W.  and  others  E.  of  Palestine.  There 
are  25  or  80  references  to  it  in  the  Scriptrires. 
Tartessus  in  Spain,  Tarana  in  Cilioia,  the  island 
of  ThaaoB  in  the  Qrecian  archipelago,  Car- 
thage, aome  aeaport  of  the  British  isles,  and 
Point  de  Galle  in  Ceylon  have  all  been  urged 
as  fulfilling  certain  oonditions  of  the  Scrip- 
tural references.  The  following  facts  concern- 
ing it  are  gleaned  from  various  passages  of 
Scripture.  It  was  largely  engaged  in  oom- 
meroe,  and  probably  in  ship  building;  it  is 
several  times  apoken  of  as  an  island  or  sea- 
coast  j  it  had  large  traffic  with  Tyre  and  Sidon, 
especially  in  gold  and  silver,  tin,  iron,  and 
lead ;  it  is  usually  represented  as  W.  of  Pales- 
tine and  of  Tyre,  and  its  ships  are  spoken  of 
as  broken  by  an  E.  wind.  Yet  we  are  told 
distinctly  in  2  Chron.  Ix.  21,  that  Solomon's 
ships  went  to  Tarahish  with  the  servants  of 
Hiram,  returning  every  three  year^  and  bring- 
ing "gold  and  silver,  ivory,  and  apes,  and 
peacocks;"  and  that  Jehoshaphat  Joined  with 
Ahaziah  in  building  ships  at  Edon-eeber,  a 
place  on  the  Elanitic  golf  of  the  Red  sea,  to 
go  to  Tarshlah  (2  Ohron.  xi.  88),  while  the 
corresponding  passages  in  1  Kings  (ix.  26-28, 
I,  22,  mii.  48)  say  that  Tarshish  vessels  were 
bailt  at  Ezion-geber  and  sent  to  Ophir,  whence 
they  brought  "  gold  and  silver,"  Ac  This  ap- 
parent discrepancy  has  been  explained  in  three 
ways:  1  (which  is  most  plausible),  that  the 
Dsme  "  ships  of  Tarahish  "  does  not  neoessaril; 
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Imply  that  the  ships  were  built  at  Tarahish  or 
intended  to  p\j  between  that  and  some  other 
port,  but  designated  a  peonjiar  atyle  of  shipa, 
and  that  hence  ships  intended  for  a  long  coast 
voyage  were  called  "  ahips  'of  Tarahish  "  from 
their  resemblance  to  the  Phccnician  model ;  S, 
that  the  ships  built  at  Ezion-geber  were  reallj 
intonded  for  the  trade  to  Tarshish  (Tarteasua) 
in  Bpain,  and  were  to  be  trtmsported  aoroaa 
the  iathmua  of  Buez  to  the  Mediterranean ;  and 
8,  that  there  were  two  and  possibly  more 
places  called  Tarshish, 

TIBSDS,  a  city  of  Asiatic  Turkey,  in  the 
vilayet  and  20  m.  W.  8.  W.  of  the  city  of 
Adana,  on  the  right  bank  of  the  Cydnua,  abont 
10  m.  from  the  Mediterranean;  pop.  about 
8,000.  It  stands  in  a  fertile  plain,  and  ia  well 
built  of  stone.  It  has  an  ancient  church,  sev- 
eral mosques,  handsome  caravansariea,  and 
public  batns.  Wheat,  barley,  cotton,  oopper, 
and  gall  nnts  are  exported. — Tarsus  is  e^d  by 
the  ancients  to  have  been  founded  by  Sarda- 
napalus.  It  was  taken  by  Alexander,  and  un- 
der the  Romans  rivalled  Athens,  Antioch,  and 
Alexandria.  It  was  the  birthplaoe  of  the 
apostle  Paal  and  of  several  Greek  philoao- 
pners,  poets,  and  grammarians. 

TiETlK  (named  from  Tartarus,  the  infernal 
regions,  according  to  Paracelsus,  on  acconnt 
of  its  nery  heat;  also  called  argol),  the  crude 
bitartrate  of  potash,  precipitated  from  winea 
as  they  ferment,  being  set  free  as  alcohol  la 
prodnced,  in  which  it  is  insoluble.  When  pa- 
rifled  it  is  known  as  cream  of  tartar  or  bitar- 
trate of  potassium.  Salt  of  tartar  is  a  name 
often  given  to  pure  carbonate  of  potash.  Sol- 
nble  tartar  is  a  name  given  to  the  normal  or 
neatral  tartrate  of  potassium,  used  in  medi- 
cine as  a  cooling  purgative.  (See  PoTAagnnt 
vol.  siii.,  p.  763.}— Tartar  is  also  the  name  of 
an  incrustation  upon  the  teeth,  oomposed,  ac- 
cording to  Berzelius,  of  salivary  mncus  IS'6, 
animal  matter  soluble  in  muriatic  acid  7'5,  and 
phosphate  of  lime  (earthy  phosphates)  7'B. 

TIRTAB,  ftea^at    See  Ckeam  of  Tabt&x. 

TIRTAB  EKSnC,  a  donble  tartrate  of  anti- 
mony and  potaasium.    (See  Aktiiiont.) 

TiBTllIG  ACID,  an  organic  tetratomio  acid, 
which  is  now  regarded  as  belonging  to  a  group 
derived  from  corresponding  tetratomic  alcohols 
by  the  substitution  of  oxygen  for  hydrogen 
molecules.  Only  one  of  the  acids,  the  erythrio 
(OiHiOi),  has  been  actually  formed,  from  ery- 
thrite  (GtHitOt),  but  the  composition  and  be- 
havior of  tartaric  acid  favors  the  theory  that 
it  has  a  similar  derivation.  The  formula  of 
tartaric  acid  is  CtHtC,  and  Includes  four  hi* 
basic  acids  having  different  crystalline  forma, 
and  different  properties  in  regard  to  polarized 
light,  viz. :  dextrotartaric  acid,  which  turns  the 
plane  of  polarization  to  the  right ;  hevotartario 
acid,  which  turns  it  to  the  left  with  equal 
force;  paratartaric  or  racemic  acid,  which  has 
no  rotatory  power,  but  is  separable  into  two 
equal  parts  of  right-handed  and  left-handed 
acids ;  and  an  inactive  add  not  thus  aeparable. 
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DextrotarUrio  acid  is  tiie  ordinary  tartario  odd 
found  in  grapea,  UmariDds,  pineapples,  and 
■everal  other  frnita,  usua]!;'  in  combination 
with  potassium,  and  f  reqnentlr  vith  a  small 
portion  of  caloiam.  The  acid  of  oommeroe  ii 
prepared  from  tartar  or  argol,  and  was  Drst 
separated  from  it  bj  Scheele  in  1770.  The 
present  mode  of  msnofaotDre  is  as  follows. 
The  orade  tartar  is  diBSolved  in  hot  water  is 
which  is  stirred  a  little  pipe  claj  and  bone 
black  to  remove  coloring  matter.  The  filtered 
or  decanted  liqnid  deposits  on  cooling  crystals 
of  cream  of  tartar,  from  whiah  the  acid  may 
be  prepared  by  dissoMng  them  in  boiling  wa- 


effervescenoe  or  the  liqnid  reddens  litmas. 
The  prodoot  consists  of  an  insoluble  tartrate 
of  ouciom  and  a  solnble  normal  tartrate  of 
potassiom,  which  latter,  after  separation  of 
the  oalcinm  salt,  is  mixed  with  an  excess  of 
chloride  of  potasslam,  which  throws  down 
the  remaining  tartario  acid  also  as  tartrate  of 
oalcinm.  Both  precipitates  are  washed  and 
digested  with  snlphnrio  aoid  dilnted  with  eight 
or  ten  porta  of  water,  by  which  means  sul- 
phate of  lime  Is  precipitated  while  the  tar- 
tario acid  is  left  free  in  the  solution.  The 
filtrate  is  carefully  evaporat«d  to  the  consis- 
tency of  a  simp,  and  ploced  in  a  warm  situa- 
tion to  crystallize.  Liebig  fonnd  that  tartario 
acid  is  produced  by  the  ootdon  of  nitric  acid 
upon  milk  sugar.  It  may  also  bo  obtained 
from  Buccinio  acid  by  submitting  the  latter  to 
the  action  of  bromine  and  treating  one  of  the 
products,  dibromosQccinic  acid,  with  oxide  of 
silver  and  water,  Tartario  acid  crystallizes  in 
transparent,  obliqne  rhombic  prisms  of  sp.  gr. 
1'76,  which  ore  inodorous,  permanent  in  the 
air,  and  easily  solnble  in  hot  and  cold  water 
and  in  alcohol,  but  insoluble  in  ether.  The 
oqueooa  solntion  soon  spoils,  becoming  cov- 
ered with  a  fungoid  growth.  Tartoric  acid 
ia  used  in  calico  printing  to  liberate  chlorine 
from  bleaching  powder,  and  in  medicine,  prin- 
cipally for  the  preparation  of  effervescing  pow- 
'ders.  (See  Effbbvbscbnob.) — Oth«r  VarUtiei 
^  Tartario  Acid.  The  grapes  cultivated  in 
certain  districts  of  the  upper  Ghine  and  in 
the  Vosges  contain,  besides  ordinary  tartaric 
add,  on  isomeric  aoid,  called  paratartario  or 
racemic  acid,  which  resembles  it  in  many  par- 
tlcnlars,  but  differs  mtioh  in  others;  for  in- 
stance, it  is  rather  less  soluble,  and  has  not 
the  power  of  rotating  the  plane  of  a  polarized 
ray  of  light.  Pasteur  has  made  some  int«r- 
esting  researches  upon  the  subject,  and  finds 
that  u  racemic  acid  is  nnited  with  single  bases, 
a  salt  is  formed  whose  crystals  ore  all  identi- 
cal; bat  if  it  ia  nnited  with  two  bases,  after 
the  manner  of  Rochelle  salt,  and  the  solution 
allowed  to  orystallize  slowly,  two  varieties  of 
crystals  are  formed,  bounded  by  the  same  num- 
ber of  faoes,  inclined  to  one  another  at  exactly 
the  same  angles.  They  however  have  certain 
hemihedral  faces  wbiah  are  developed  on  op- 
777.  VOL.  IV. — 87 
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potite  ridea  of  the  two  crystals,  so  that  one 
crystal  is  like  the  reflected  image  of  the  oth- 
er, and  may  be  denominated  morpholo^oolly 
rigbt-hand»d  and  left-handed  crystals.  If  these 
oystala  are  selected  and  separately  recrjstal- 
lized,  each  variety  will  produce  its  own  partio- 
nlar  form  of  crystal,  and  one  will  have  right- 
handed  and  the  other  left-handed  rotatory 
powers  on  polarized  light  The  acids  obtained 
from  these  two  varieties  of  crystals  have  also 
corresponding  right-handed  and  left-handed 
rotatory  powers,  one  being  in  fact  ordinary  or 
deitrotartario,  the  other  Iffivotartario  acid.  As 
these  two  acids  have  equsl  rotatory  powers  in 
opposite  directions,  if  their  solutions  are  min- 
gled in  eqnal  proportions  the  mixture  will  have 
no  effect  upon  polarized  light.  When  concen- 
trated solntionB  of  the  two  acids  are  mingled, 
crystals  of  racemic  acid  are  deposited  with 
semdble  evolation  of  heat.  Both  acids  also 
exhibit  pyro-electricity,  but  in  opposite  direo- 
tions.  Fastenr  also  found  that  racemic  odd 
may  be  artificially  produced  by  the  action  of 
heat  npon  certain  compounds  of  tartario  add 
which  are  capable  of  resisting  a  high  tempera- 
ture; for  instance,  when  tartrate  of  cincho- 
nine  is  exposed  to  a  temperatnre  of  about  888° 
F.  and  afterward  repeatedly  boiled  in  water 
and  treated  with  chloride  of  calcinm,  racemate 
of  colciom  is  formed.  Left-handed  tartario 
acid  may  in  like  manner  be  converted  into 
racemio  acid.  The  formation  of  racemic  add 
in  these  reactions  is  accompanied  by  the  pro- 
duction of  a  fourth  modification,  which  Pas- 
teur calls  inactive  acid,  having,  like  racemic, 
no  action  on  polarized  light,  but  which,  nnUke 
racemic,  cannot  be  resolved  into  right-banded 
and  left-handed  adds. 

TABUBS,  a  branch  of  the  Uongolian  or  Tn- 
ranian  division  of  the  human  race,  prind pal- 
ly inhabiting  Asia.  The  name  is  one  of  in- 
definite and  indiscriminate  application,  nsed 
with  varying  comprehensiveness  by  different 
writers.  In  its  widest  sense  it  may  be  re- 
garded DS  embracing  the  Altaian  gronp  of 
Mongolians,  according  to  Yirchow ;  that  is, 
oU  ^e  various  tribes  and  nations  inhabiting 
the  table  lands  of  central  and  northern  Asia 
who  ere  not  of  Aryan  blood,  inclnding  the 
Tartars  proper,  the  Kirghiz,  the  Calmncks,  the 
HantchooB  (sometimes  called  the  Uontchoo 
Tartars),  the  Mongols  proper,  or  people  of 
Mongolia  (who,  however,  probably  constitute 
a  separate  branch),  and  the  Tungnsians,  who 
are  thonght  by  Hniley  to  share  the  physical 
choTOcteriBtios  of  the  Esquimanx.  In  a  more 
restricted  application  of  the  word,  the  Tar- 
tare  comprise  the  Taranian  inhabitants  of 
Turkistan  and  the  adjacent  regions.  These 
are  the  nomad  Kirghiz,  who  dwell  in  Kho- 
kan  and  Kashgar,  on  the  Pamir  steppe,  and  in 
the  adjacent  valleys ;  the  Uzbecks,  who  have 
advanced  farthest  toward  settled  civilization 
and  constitute  the  governing  class  in  Turkis- 
tan ;  the  Eiptchaks,  a  semi-nomadic  people 
living  in  Ehokan,  who  travel  with  their  flocks 
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daring  the  gr&ung  seasos ;  the  Baddhirt  Oal- 
mnoks  of  BBstern  Tnrkistan,  ezteoding  into 
Dzungaris;  the  Kaiaka,  in  the  region  of  the 
Sir  Dorj&j  and  many  Hmoller  tribes.  The 
predatory  Tarkomans  inhabiting  the  oonntry 
£.  of  the  Oaspian,  from  the  Ozns  to  the  Per- 
sian frontier,  are  of  Tartaric  origin,  although 
the  pure  Tartar  features  ore  preserved  in  bat 
few  of  the  tribes,  owing  to  the  large  admixtnre 
of  Aryan  blood.  The  oharaoteristio  Tartar 
phyeiognom/  appears  most  distinotively  at  the 
present  day  among  the  Kirghiz,  who  have  high 
cheek  bones,  noses  thiok  bat  depressed,  nar- 
row eyes,  and  little  or  no  beard.  Almost  every 
grade  of  variance  from  this  type,  however,  is 
met  with.  In  central  Asia,  the  word  Tnrk  is 
as«d  sa  svnonymous  with  Tartar,  merely  to 
indicate  Mongolians.  According  to  Col.  Tnle, 
the  two  oiasBea  of  people  whom  Marco  Polo 
would  identify  with  Gog  and  Magog  represent 
the  two  genera  of  the  Tartar  raoe,  namely,  the 
White  Tartars,  or  Tnrks,  and  the  Black  Tar- 
taw,  or  Mongols  proper,  who  formed  the  bolk 
of  the  followers  of  Genghis  Khan.  Indeed, 
the  name  Mongol  (hold),  which  he  is  said  first 
t^i  have  given  to  the  tribea  who  followed  his 
standard,  has  been  regarded  as  directly  derived 
from  Magog. — The  word  Tartar  or  Tatar  (also 
Ta-ta)  appears  to  be  of  Chinese  origin,  and 
waa  applied  to  early  invaders  of  China  from 
the  npper  Amoor  region.  They  were  a  war- 
like and  savage  race ;  and  possessing  vast  nnm- 
bers  of  horses,  they  often  descended  apon  the 

iieooeable  Chinese,  and  plandered  their  vil- 
ages.  Their  predatory  characteristics  came 
to  be  so  closely  associated  with  their  name  as 
to  lead  to  its  eventaal  application  to  nnmerons 
Other  robber  hordes.  The  Altai  moantaios 
appear  to  have  been  the  centre  of  the  great 
Mongolian  migratory  movement  which  be^an 
in  the  4th  oentary  and  lasted  nntii  the  10th, 
extending  over  the  neighboring  Asiatic  coun- 
tries, and  under  Attila  far  into  Europe,  where 
its  reeulti  may  still  be  traced  in  the  Tartar  pop- 
ulation of  oastem  and  soethern  Rnssia.  The 
vast  military  expeditions  of  Genghis  Ehan  and 
Timonr  were  sabseqnent  movements  of  a  like 
character.  Shamanism  was  the  original  faith 
of  the  Mongols.  This  was  snoceeded  by  Bud- 
dhism, which  was  abandoned  for  Lamaisra 
about  the  end  of  the  10th  century.  Sanni 
Mohammedanism  is  now  professed  by  the  west- 
ern Tartars  generally,  both  in  Asia  and  Earope. 
TiETABIB,  in  the  Grecian  mythology,  a  son 
of  £ther  and  Gcea,  and  the  father  of  the  giants 
Typhsns  and  Echidna.  In  the  Iliad  Tarta- 
rus is  a  place  as  far  below  Hades  as  heaven  is 
above  ttie  earth,  and  there  by  later  writers 
the  spirits  of  the  wicked  are  said  to  be  pnn- 
ished.  By  the  later  poets  also  the  name  is 
often  used  synonymonsly  with  Hades. 

TIKTABT,  a  geographical  designation  now 
usually  limited  to  Tnrkistan  and  the  adjoining 
regions,  bat  formerly  of  much  wider  slgnifiea- 
tion,  embracing  a  broad  belt  stretching  across 
the  centre  of  the  Asiatio  contjaeut  from  the 
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Japan  and  Okhotsk  seas  on  the  east  to  the 
Caspian  on  the  west,  and  according  to  eome 
geugraphers  extending  westward  into  Europe 
as  far  as  the  river  Don.  Tartary  in  its  moat 
extended  sense  therefore  includes,  in  Asia, 
Mantchooria,  Mongolia,  Dmngaria,  East  Tnr- 
kistan or  High  Tartary,  Tnrkistan  proper,  in- 
cluding Ehokan,  Bokhara,  and  Khiva  (ior- 
merly  known  as  Independent  Tartary),  and  all 
the  southern  part  of  me  Russian  possessions  Id 
Asia;  and  in  Europe,  the  greater  part  of  the 
Russian  governments  of  Orenburg,  Astrakhan, 
and  Yekaterinoslav,  the  Don  Cossack  territory, 
and  the  Crimea,  the  last  of  which  was  former- 
ly called  Little  Tartary,  and  also  Crim  Tar- 
tary, from  the  name  of  the  horde  whioh  set- 
tled there  in  the  18th  century.  The  name 
Tartary,  however,  is  now  seldom  appliod  to 
any  rerion  outside  of  that  bounded  S.  by  Si- 
beria, £.  by  Mantchooria,  S.  by  China  proper, 
Thibet,  India,  Afghanistan,  and  Persia,  and 
W.  by  the  Caspian  sea. 

TIMIWI,  Uhcmw,  an  Italian  vialiniat,  bora 
at  Pirano,  Istria,  in  1693,  died  in  Padua  in 
1770.  He  gave  up  law  and  theology,  acquired 
unrivalled  profidency  as  a  violinist,  eloped 
with  one  of  his  pnpile,  and  lived  for  two  years 
oonoealed  in  the  convent  of  Assisi.  There  he 
diligently  studied  music,  and  being  at  length 
forgiven,  came  ont  of  the  convent  the  best 
player  in  Earope.  Among  his  celebrated  pnpils 
were  Pagin,  Ltt  Houssaye,  and  PngnanL  His 
most  remarkable  composition  is  his  Sonate  da 
diablt,  or  "Tartini's  Dream." 

TUmUTES,  salts  formed  by  the  anion  of 
tartario  add  with  bases.  Tartario  add  is  di- 
basic, and  forms  with  monatomic  metals  acid 
salU,  like  bitartrate  of  t>otaaaiam,  KHC.H.O. ; 
normal  salts,  like  normal  potasdc  tartrate  (solu- 
ble tartar),  E.CtHtOt ;  and  doable  salla,  like 
sodic-potassic  tutrate  (Rochelle  salt),  NaEd- 
HiOi,  With  diatomic  metals  it  forms  normal 
salts,  like  normal  bade  tartrate,  BaCiIliO*, 
and  donbla  salts  consisting  of  a  double  mole- 
cule of  the  acid  in  which  two  atoms  of  hydro- 
gen are  replaced  by  a  diatomic  and  two  atoms 
by  a  monatomic  metal,  like  baric-potassio  tar- 
trate, BaO,H,0,,K,C.H,0,-(-2n,0.  With  tri- 
atomic  metals  it  forms  a  peculiar  class  of  aalta, 
well  illostrated  in  the  case  of  the  antimony 
salts,  as  normal  antimonions  tartrate,  (SbO)( 
CiHiOt;  add  antimonioaa  tartrate,  SbO,C(Hi 
Oi;  and  potaBsio-oatimonioae  tartrate,  tartar 
emetic,  ESbOO.H.O..  Many  of  the  tartrates 
are  nsed  in  medidne,  and  several  are  employed 
in  calico  printing  and  dyeing,  as  the  tartrate 
of  chromium  and  the  tartrate  of  potassium  and 
tin.  The  principal  medicinal  tartrates  are  the 
doable  salts,  tartar  emetic  and  Eochelle  salt. 
(See  Amntatrr,  and  Roooblle  Salt.)  The 
tartrates  of  the  alkalies  are  oxidized  in  the 
animal  system  to  bioarlwDHtes,  so  that  the  ad- 
ministration of  tartrate  of  potassinm  renders 
the  nrine  alkaline.  The  acid  alone,  on  the 
other  hand,  is  more  effident  than  the  mineral 
odds  in  addifying  this  excretion. 
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UMDiirr,  tbe  chief  oitjr  of  the  provinoe  of 
Sub,  Uorocco,  in  the  valley  of  the  Bni,  about 
44  m.  from  the  Atlantic  coast,  and  140  m. 
8. W.  of  Morocco;  pop.  estiniBted  by  Rohlfs 
at  30,000  to  40,000.  It  lies  near  the  foot  of 
the  S.  slope  of  uie  Atlas,  about  4  m.  from  the 
right  bonk  of  the  river  Sns.  The  oonntrj 
around  it  is  highlj  oaltirated,  and  it  is  sur- 
roanded  bj  gardeos  and  palm  groves.  The 
wall,  enclosing  a  large  area,  mnch  of  which  is 
oocnpied  by  gardens,  is  fluiKed  bj  towers  and 
entered  by  nve  gates.  The  itotia  or  citade) 
oocnpies  an  angle  on  the  E.  side.  The  streets 
are  crooked,  narrow,  and  impnuttdcable  during 
r^ns.  There  are  three  principal  mosqces  and 
taaaj  smaller  ones,  two  prisons,  and  several 
fountains.  The  dwelling  houses  are  mostly  of 
one  story.  Tarndant  is  noted  for  its  leather 
and  dye  works,  and  for  manafaotures  of  cop- 
per, mostly  pots  and  kettles,  which  are  ex- 
ported as  far  as  Timbactoo,  Knka,  and  Eano. 
It  was  formerly  celebrated  for  sngar  cnltore, 
bnt  the  plantations  no  longer  exist.  The  in- 
habitants are  mde  and  intolerant  to  Ohristians. 
b  a  French  aathor. 


TASMANIA 


B77 


born  in  Tours,  Beo.  19,  1801,  died  in  ^aris. 
Not.  II,  1874.  He  was  one  of  the  editors  of 
the  National,  and  for  a  short  time  after  tke 
revolution  of  July,  1S30,  he  was  secretary  gen- 
eral of  the  prefect  of  raris  and  a  member  of 
the  council  of  state.  Snbseqaentl;  he  became 
one  of  the  editors  of  HUtorittUt  de  TalUmant 
de»  Siavx  (6  vols.,  1833-'4),  and  the  foander 
of  the  Smut  ritToipeetirm  (20  vols.,  ISSS-'T). 
From  1838  to  1842  he  was  a  member  of  the 
chamber  of  deputies,  and  in  1848  he  was  re- 
turned to  the  constituent  and  snbseqneiittj  to 
the  legislative  assembly.  Early  in  18G2  he  was 
placed  in  charge  of  tiie  catalogue  of  the  na- 
tional library,  of  which  he  published  many 
Tolnnies  (13GG  et  uq.\  and  he  was  director 
general  of  the  library  from  1858  to  16T4.  He 
edited  the  works  of  Moli^re  (8  vote.,  1823-'4) 
and  Bonfflera  (2  vols.,  1827),  and  the  literary 
correspondence  of  Grimm  and  Diderot  (16  vols., 
1629-'80),  and  wrote  biographies  of  MoiiSre 
(1825)  and  ComeiUo  (1829;  new  ed.,  1857). 

T19CHEREAII,  YbtMt  Aleiudn,  a  Canadian 
archbishop,  bom  in  Qnebeo  in  1818.  He  stud- 
ied in  the  seminary  of  Quebec,  was  ordained 
priest  in  1842,  and  became  successively  pro- 
fessor of  mental  philosophy  there,  director  of 
studies,  and  superior.  In  1866  he  received  in 
Rome  the  degree  of  doctor  in  canon  law,  and 
was  appointed  to  teach  that  science  in  the 
Laval  university.  In  1870  he  governed  the 
diocese  of  Quebec  as  administrator,  after  the 
death  of  Archbishop  Baillaigeoo,  and  he  was 
consecrated  as  his  successor,  March  19,  1371. 

TianUIlD  (ano.  Shath\  a  city  of  Torkistan 
formerly  included  within  the  boundaries  of 
Khokan,  but  now  under  Russian  rule,  situated 
in  lat.  48°  N.,  Ion.  QS°  40'  E.,  near  the  junction 
of  two  smaU  affiaents  of  the  Sir  Darya  or 
Jasartes,  150  m.  N.  W.  of  the  city  of  Khokan ; 
pop.  estimated  at  60,000,  mostly  Uuesolmaiu. 


It  stands  in  a  fertile  plain  covered  with  nu- 
merous gardens,  amid  what  is  described  as  lit- 
erally a  forest  of  fruit  trees,  is  enclosed  by  a 
high  wall  of  unburned  bricks  IS  m.  in  circuit, 
and  ^  entered  by  13  gates.  A  great  part  of 
the  town  consists  of  houses  surrounded  bj  gar- 
dens and  vineyards,  the  walls  of  which  are  so 
close  together  that  only  narrow  lanes  are  left 
between.  The  houses  are  principally  built  of 
mud,  and  are  about  11,000  In  number.  The 
former  residenoe  of  the  khan  conusts  of  a 
oaatle  defended  by  walls  and  dit«hes ;  and  there 
are  more  than  800  mosqnes,  16  basaars,  and 
numerous  ooUeges  and  old  temples.  The  prin- 
cipal manufactures  are  silk  and  ootton  goods, 
iron,  and  gunpowder.  Commercially,  Tash- 
kend  is  perhaps  the  most  important  city  in 
Russian  Turkistan.  The  chief  lines  of  com- 
munication from  nortliem  Asia  conoentrat« 
there,  and  by  means  of  caravans  an  extensive 
trade  is  carried  on  with  all  the  neighboring 
countries,  including  British  India.  The  at- 
tempt of  the  Russian  government,  however, 
to  establish  a  great  fur  at  Tashkend,  similar 
to  that  held  at  Nishni  Novgorod,  has  proved 
a  failure. — Tashkend  has  bees  celebrated  in 
central  Aua  from  the  earliest  times  for  its 
wealth  and  as  a  oommercial  emporium.     It 


kan,  in  June,  I3flG,  and  now  with  the  sorround- 
ing  territory  constitutes  a  separate  administra' 
Uve  district  of  Eusaian  Turkistan. 

TIBUS,  iM  Jamei,  a  Dutch  navigator,  bom 
at  Hoom  about  1600,  died  probably  on  his 
second  voyage  to  New  Guinea  and  New  Hol- 
land. In  1642  hewa*  sent  by  Van  Diemen, 
governor  general  of  the  Dutch  East  India  oom- 
pBuy,  to  explore  the  extent  of  the  continent  of 
New  Holland.  He  set  aail  from  Batavia  on 
Ang.  14,  and  on  Nov.  84  discovered  the  island 
to  which  he  gave  the  name  of  the  governor 
gener^  (now  Tasmania).  lie  subsequently  dis- 
covered New  Zealand,  the  islands  of  the  Three 
Kings,  and  the  archipelagos  of  the  Friendly 
and  Feejee  islands,  and  returned  to  Batavia 
after  a  voyage  of  10  months.  On  Jan.  29, 
1644,'he  undertook  a  second  voyage  along  the 
coasts  of  New  Guinea  and  New  Holland^  the 
details  of  which  ore  unknown.  He  published 
a  narrative  of  his  first  voyage,  which  wss  re- 
printed with  the  voyage  of  Ooreal  at  Amster- 
dam in  1722. 

TiSUNU  (formerly  Van  Diemeo's  Land),  a 
British  colony  of  Anstralana,  consisting  of  the 
island  of  Uie  same  name  and  several  smaller 
islands,  mostly  in  Bass  strut;  area,  36,216  sq. 
m.;  pop.  in  1870  (by  census),  99,826;  esti- 
mated, Jan.  1, 1874, 104,217.  Capital,  Hobart 
Town.  The  island  of  Tasmania  is  situated  120 
m.  S.  G.  of  Australia,  from  which  it  is  separa- 
ted by  Bass  strait,  between  lat  40°  88'  and  48° 
88'  8.,  and  Ion.  144''  40'  and  148°  80'  E.  It  is 
240  m.  long  from  N.  W.  to  S.  E. ;  its  extreme 
breadth  from  N.  £.  to  S.  W.  is  200  m. ;  area, 
24,880  sq.  m.    The  ooasta,  which  present  al- 
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moat  every  variety  of  seenerj,  are  iodented 
by  nameroua  bays -and  inlets,  Uid  good  an- 
chorage ia  to  be  foDsd  almost  evuywhere. 
The  prinoipal  h&rbora  are:  oo  tbe  W.  coast, 
Port  Davey,  vhioh  is  mnoh  freqaent^  by 
whaling  vemela,  and  Maoqnarie  harbor  -  on 
the  N.  ooaet,  Stanley  at  CitcqIbt  Head,  £mn 
bay,  Port  Frederick,  Port  Dalrymple,  and  Wa- 
terhonae  roada,  between  Anderson  and  Ringa- 
rooma  baye;  on  the  E.  coast,  George,  Oyiter, 
Spring,  and  Forteacne  bays;  and  on  the  8. 
E.  ooaat,  Port  Arthur,  Storm  bay,  Norfolk 
bay,  D'Entrecaateaaz  ehaimel.  Port  EBperance, 
Mufole  bay  or  Bonthport,  and  Beoberohe  bay. 
There  are  55  islands  off  the  coast,  all  of  which 
belong  to  Taamania.  The  Fameanz  group,  N. 
E.  of  the  main  island,  inclndea  Flinders  isl- 
and (801  sq.  m.),  Oape  Barren  island  (173  sq. 
m.),  Clarke  isknd  (BO  sq.  m.),  Chappell,  Hnm- 
mook,  and  several  smaller  iBlands.  Their  in- 
habitants, 243  in  nnmber  in  1S70,  many  of 
whom  are  half-breeds,  live  mostly  by  seal 
fishing.  Off  the  N.  W.  end  of  Taamania  are 
King's  island  (43e  sq,  m.),  Hobbins'  island  (37 

a,  m.),  Hanter,  Three  Eummook,  and  smaller 
anda.  Off  the  8.  £.  coast  are  Bmoy  island 
(140  sq.  m.),  divided  into  North  and  Bonth 
Bniny,  which  are  connected  by  a  narrow  isth- 
maa,  Uaria  island  (87  sq.  m.),  Schonteo  island 
(10  sq.  m.),  and  many  smaller. — Tasmania  ia 
travened  by  high  mountain  chains,  full  of 
glens  and  ravines,  and  separated  by  fertile 
and  well  watered  plains.  There  are  two  prin- 
cipal ohuns,  one  running  parallel  with  the  E. 
coast,  the  highest  peak  of  which  is  Ben  Lo- 
mond, S,010  ft.,  and  the  other  forming  an  ele- 
vated table  land  in  the  middle  of  the  island, 
reaching  an  elevation  of  6,006  ft.  in  Cradle 
monntainj  from  the  latter  diverge  nnmerous 
Bmaller  ruiaes,  north,  west,  and  sonth.  In  the 
middle  of  me  table  land  are  several  lakes,  the 
largest  of  which  are  the  Great  lake  (28,000 
acres),  SoreU  (17,000),  8t.  CQair  (10,000),  and 
Arthur,  Orescent,  and  Echo  (8,000  to  12,000). 
The  chief  rivers  on  the  8.  E.  coast  are  the 
Euon,  which  flows  into  D'Entrecasteanz  chan- 
nel ;  the  Derwent,  which  rises  in  Lake  St.  Olair, 
receives  nnmerous  tributaries,  and  flows  into 
Storm  bay;  and  the  Goal,  which  flows  into 
Pitt  water.  On  the  S.  W,  and  W.  coast  are 
the  Spring,  the  Davey,  the  Gordon  and  King's 
falling  into  Maoqnarie  harbor,  the  Pieman,  and 
the  Arthur,  all  with  large  tribataries ;  and  on 
the  north  the  Muntagne,  Duck,  Detention,  In- 

!lii,  0am,  Emn,  Blythe,  Leven,  Gawler,  Forth, 
[ersey,  Kubieon,  Tamar,  Piper,  Forrester, 
Trent,  and  Ringarooma.  The  Tamar  is  a  tidal 
river  formed  by  tho  junction  of  the  North  and 
Bonth  Esk. — The  central  monntain  chain,  which 
is  of  volcanic  formatfon,  is  of  trap  npheaved 
throngh  sandstone,  clay,  limestone,  and  slate. 
The  rooks  of  the  E.  and  B.  W.  coasts  are  basalt, 
granite,  gneiss,  and  qnartz.  It  is  conjectured 
that  the  iaiand  was  once  connected  with  Aas- 
tralla,  and  that  the  smaller  islands  in  Bass 
strut  are  the  peaks  of  a  diaropted  monntain 


chain.  Tasmania  la  rich  in  minerals.  Iron 
abonnda  near  Eobart  Town  and  on  the  banks 
of  the  Tamar  river.  Large  deposits  of  tin  ore 
were  discovered  in  1872  at  Ht.  BischoS,  and 
small  lodes  of  copper,  lead,  and  bismuth  hava 
been  found,  Ooal  abounds  at  Ht.  Nicholas  and 
Douglas  river  in  the  northeast,  on  the  Uersey 
river  in  the  north,  at  Jemaalem  N.  of  Hobart 
Town,  and  at  Hamilton  in  the  middle  of  the 
island.  None  of  these  deposits  are  worked, 
bnt  mines  of  bitominons  coal  are  worked  near 
Port  Seymour,  and  of  anthracite  coal  at  Port 
Arthur,  New  Town,  and  Port  Berrell.    The 

erinoipal  gold  minea  are  at  Nine  Hile  Bpringa, 
[athinna,  and  Hellyer  river.    Limestone  is 


is  remarkable  for  mildness,  being  subject  to 
eztremes  neither  of  heat  nor  cold.  The  aver- 
age temperatnre  of  the  summer  months,  De- 
cember, January,  and  Febniary,  is  about  02° ; 
of  the  autumn  months,  March,  April,  and  May, 
SS" ;  of  the  winter  months,  June,  July,  and 
August,  47°;  and  of  the  spring  months,  Sep- 
tember, October,  and  November,  64°.  The 
mean  annual  temperature,  as  ascertained  by 
80  years'  observation,  is  about  S4°.  The 
mean  annnal  rainfall  is  S2-?l  inches.  The 
atmosphere  is  remarkably  pure,  and  zymotio 
diseases  ore  rare.  Thunder  storms  are  not 
common  and  are  seldom  violent.  Many  per- 
sons, enervated  by  the  hotter  climate  of  Ana- 
tralio,  annually  visit  Hobart  Town  for  healtli. 
— Although  much  of  the  interior  is  monntain- 
ons  and  mgged,  there  are  large  tracts  of  pas- 
ture land,  and  extensive  forests,  oUefiy  of  the 
eucalyptus  and  acacia,  affording  ezoellent  tim- 
ber for  both  cabinet  work  and  ship  building. 
The  soil  is  very  fertile,  and  produces  abun- 
dantly all  the  cereals,  vegetables,  and  fruits 
of  temperate  climates.  Among  the  fruits  cul- 
tivated are  the  peach,  plnm,  apricot,  cherry, 
quince,  flg,  mulberry,  gooseberry,  strawberry, 
raspberry,  currant,  and  grape;  also  the  w^- 
nut,  fllbert,  and  almond.  Large  quantities  of 
green  and  preserved  fruits  are  ezported.  The 
live  stock  in  1878  amounted  to  22,SS4  horses, 
10S,808  homed  cattle,  1,490,738  sheep,  69,628 
swine,  and  2,201  goats.  The  indigenous  ani- 
mals are  mostly  marsupials,  like  those  in  Ans- 
tratlo,  and  they  ezist  in  auch  numbers  that 
kangaroo  leather  and  opossum  fors  are  articles 
of  etport.  There  is  one  unique  animal,  called 
the  thylacine,  Tasmanian  wolf,  or  native  tiger, 
the  largest  carnivorons  animal  in  Australasia, 
though  no  larger  than  a  wolf.  Whales,  both 
black  and  spermaoeti,  are  numerous  off  the 
coasts,  particularly  in  Bass  strait,  and  the  fish- 
ery Is  prosecuted  with  much  vigor  ■  and  seals 
frequent  the  shores  and  the  isTonas  in  their 
vicinity.  Ezcellent  fish  are  found  in  all  the 
bays  and  rlvera,  and  oysters  are  very  abun- 
dant Salmon  have  been  introduced  from 
England,  and  are  now  caught  in  the  DerwenL 
The  industries  of  Tasmania  are  not  extensive. 
There  are  several  breweries  in  Hobart  Town, 
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vhero  ele  i*  made  for  export  to  the  other 
oolonies,  the  oliiiiiit«  being  eapeciall;  adapted 
to  malting  And  brewing.  There  are  also  tan- 
neriea,  fonnderies,  aoap  and  candle  manofao- 
tories,  jam-boiling  and  fmit-preHrring  estab- 
lishments, and  two  mannfactorieB  of  doth, 
tweed,  blanketa,  Sat.  Xbe  value  of  exports  in 
I67a  was  £893,6C6;  of  imporU,  £1,107,107. 
The  exports  of  wool  amounted  to  4,243,488 
Ibi.,  valued  at  £814,066 ;  of  jams  to  the  value 
of  £98,261 ;  and  of  bops,  £41,016.  Other  ar- 
tidea  of  export  are  bark,  butter  and  cheese, 
bran  and  pollard,  the  ooreala,  floor,  skins  and 
leather,  horses,  sheep,  sperm  and  black  oil, 
fruits  and  vegetables,  gold  (in  1873,  £16,aoe), 
and  ale.  The  most  important  porta  are  Ho- 
bart  Town  and  Launoeston.  Frequent  com- 
munication bj  steamships  is  maintained  be- 
tween them  and  Sjdney  and  Melbonme.  The 
only  (Mmpleted  railway  is  the  Laonceaton  and 
'WMtero,  4fi  m.  long,  connecting  Lauoceston 
and  Deloraine.  The  line  was  opened  in  1671 ; 
in  1872  it  was  taken  by  the  government.  The 
Mersey  and  Deloraine  railway,  to  connect  Del- 
oraine with  the  month  of  the  Mersey  river, 
bad  18  m.  completed  in  1874.  A  main  line, 
connecting  Lauooeaton  with  Hobart  Town,  120 
m.  long,  will  probably  be  opened  in  1876. 
The  principal  towns  are  connected  by  tele- 
gr^th,  of  which  391  m.  were  open  in  1873. 
A  submarine  cable,  laid  in  1S69,  connects 
Launceston  with  Melbourne. — The  aborigines 
of  Tasmania  resembled  physically  those  of 
Australia,  excepting  that  their  bair  was  wool- 
ly. They  were  estimated  to  nnmber  8,000  to 
4,000  when  the  island  waa  colonized,  and  were 
inoffensive ;  bnt  from  the  abuse  of  the  convict 
colonists  a  war  of  extermination  broke  oaL 
At  ita  dose  the  remnant  of  the  tribe  waa 
transported  first  to  Flinders  and  then  to  Maria 
ialand,  and  finally  in  1849,  when  only  S6  re- 
mained, to  the  vicinity  of  Hobart  Town,  where 
they  were  established  in  comfortable  dwellings. 
In  1870  only  one,  a  woman,  inrvived.  In  1848 
nearly  a  third  of  the  inhabitanta  were  or  bad 
been  convlots;  and  although  since  the  cessa- 
tion of  transportation  the  proportion  has  grsd- 
nally  decreased,  the  moral  etfect  is  still  felt. 
Vith  respect  to  religion,  the  principal  denomi- 
nations are  represented  as  follows :  church 
of  England,  B8,047 ;  Eoman  Catholic,  22,081 ; 
dinrch  of  Scotland,  6,644;  Free  ohnrch  of 
Scotland.  2,420;  Wesleyans,  7,187:  Indepen- 
dents, 8,931.  The  whole  number  of  churches 
and  chapels  in  the  colony  is  816.  The  Angli- 
cans ana  Roman  Oatholics  have  each  a  bishop- 
Education  is  under  the  manaKement  of  a  ooun- 
dl,  and  a  board  supervises  toe  distribution  of 
all  moneys  voted  by  parliament.  In  1678  there 
were  141  pablic  scnools,  with  10,808  pnpils 
on  the  rolls  and  an  average  attendance  of  7,047 ; 
]0fi  male  teachers,  106  female  teachers,  and 
S3  pnpil  teachers.  There  are  four  superior 
schools:  Horton  collie,  high  school.  Hutch- 
ins'a  school,  and  the  ohnrch  grammar  S4ihooL 
The  attendaaoe  of  children  at  thepnblio  aohools 
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ia  oompulsory,  under  a  fine  of  £S,  except  in 

cases  of  privtrte  education. .  In  1870  there  were 
2S,444  persons  in  the  colony  who  were  nnable 
to  read.  The  public  preas  inoludee  two  daily 
newspapers  published  at  Hobart  Town,  two  tri- 
weekly and  a  semi-weekiy  at  Lannoeston,  and 
several  weekly  and  monthly  periodicals. — The 
colony  is  divided  Into  16  ooanties,  which  are 
subdivided  into  parishes.  For  electoral  pur- 
poaea  it  is  divided  into  districts,  IS  for  the 
election  of  members  of  the  legislative  council, 
and  82  for  members  of  the  boose  of  assembly. 
The  government  consists  of  a  governor  and 
executive  council  appointed  by  the  crowo. 
The  governor  is  assisted  by  a  cabinet  consist- 
ing of  foor  official  members,  colonial  secretary, 
colonial  treasurer,  attorney  general,  and  min- 
ister of  land  and  works,  and  sometimes  a  pre> 
mier  ra  officio.  The  legislative  power  is  vest- 
ed in  a  parliament  of  two  houses,  the  le^sla* 
tive  council  and  the  house  of  assembly.  The 
legislative  council  is  composed  of  10  members 
elected  for  six  years,  the  bouse  of  assembly 
of  82  members  elected  for  five  years.  The 
jndioiary  consists  of  a  chief  justioe,  a  puisne 
jodge,  and  minor  justices.  The  revenne  is 
derived  from  costoms,  railway  receipts,  land 
sslea,  and  miscellaneous  taxes.  The  general 
revenue  for  18T6  was  estimated  at  £2S5,817, 
and  the  expeoditnre  at  £811,206.  The  debt 
of  the  colony  at  the  end  of  18T8  was  £1,477,> 
600,  incnrred  mostly  (or  the  following  por- 
posea;  public  works,  £988,&28;  immigranoii, 
£200,000 ;  commute  state  aid  to  religion,  £100,- 
000 ;  in  payment  of  an  old  debt  to  the  impe- 
rial government,  £80,600 ;  in  aid  of  land  fund, 
£80,000.— Tasmania  was  discovered   in   IMS 


of  Australia,  and  who  named  it  Yon  Diemen'a 
Land  after  Anthony  van  Diemeo,  than  gov- 
ernor general  of  the  Dutch  East  Indies.  Its 
insularity  was  not  established  till  1798,  wh«i 
Mr.  Bass,  a  surgeon  of  the  British  navy,  cir- 
cumnavigated it.  The  first  settlement  was 
made  in  1808  by  a  detachment  of  marinea  and 
a  body  of  convicts,  in  charge  of  Lient.  Bowen, 
who  selected  Bisdon  on  the  Derwent  river  as 
the  site  for  a  penal  station.  In  1804  Od. 
Collins,  who  landed  with  400  prisoners,  changed 
the  site  to  the  opposite  side  of  the  river,  and 
named  it  Hobart  Tovrn  after  Lord  Hobart,  then 
secretory  of  state  for  the  colonies.  Van  Die- 
men's  Land  waa  erected  into  an  Independent 
colony  in  1826.  Forsome  yearethe  prosperity 
of  the  colony  was  impaired  by  the  depreda- 
tions of  ''  bush  rangers,"  or  escaped  convicts, 
but  they  were  finally  suppressed.  In  16C8  tlie 
transportation  of  convicts  ceased,  and  on  Jan. 
4,  1866,  on  the  petition  of  the  legislative  coun- 
cil to  the  home  govemment,  the  name  of  the 
oolony  waa  offidally  changed  to  Taunania. 

TAasuiT,  HiMlM  Vnmf/H  0dm,  a  French 
painter,  bom  ia  Paria,  July  26,  ISOO^ied  there 
by  hia  own  hand,  April  36,  1674.  He  left  the 
school  of  fine  arts  in  182S,  and  became  known 
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Bs  a  diftingniBhed  portrait,  hiatorioal,  and  gmre 

Sunter;  but  long  stmggles  with  adversitj 
rOTe  him  to  scicide.  IJia  priooipal  prodnc- 
tiona  include  "The  Funeral  of  Dagobert  at  St. 
Denia  "  (for  the  moseum  of  Yersaiflea),  "  Death 
of  Oorreggio,"  "The  Slave  Merohant,"  "Diana 
at  the  Bath,"  and  "The  Old  Mntidan." 

TiSSO,  Benards,  aa  Italian  poet,  horn  in 
Bergamo,  Nov.  11,  1493,  di»d  in  Ostiglia  in 
September,  1689.  He  became  in  1681  aecre- 
ta^  to  the  prince  of  Salerno,  and  accompa- 
nied him  in  several  expeditions  of  Obarlee  Y. 
In  1089  he  settled  at  Sorrento  with  his  bride, 
the  celebrated  Porzia  de'  Rossi.  After  her 
death  he  fled  from  the  inqnisition,  became  OOQ- 
neoted  with  the  courts  of  TJrbino  and  Uan- 
tna,  and  ended  his  life  aa  governor  of  Ostiglia. 
He  wrote  a  heroic  poem  entitled  L'Amadigi, 
founded  on  the  story  of  Amadia  de  Gaul,  con- 
tuning  100  cantos.  One  of  the  epiaodea  was 
expanded  into  a  poem  called  Floridante,  pnb< 
lisaed  after  his  death  hj  hie  son.  He  also 
wrote  sonaeta,  odes,  and  lyrics,  a  "  Discourse 
on  Poetry,"  and  "  Three  Booka  of  Lettara." 
TiaSO^  Tn^Mt^  an  Italian  poet,  son  of  the 

§  receding,  born  in  Sorrento,  March  11,  1544, 
ied  in  Rome,  April  26,  1596.  He  reeeived 
his  first  education  at  Naples,  and  studied  in 
Borne,  Urbino,  Venice,  Padua,  and  Bologna. 
In  1G63  he  wrote  his  charming  romantic  poem 
Sinaldo,  and  about  the  same  time  began  to 
prepare  hia  epic  on  the  delivery  of  Jerusalem 
by  Godfrey  of  Bouillon.  In  16SG  he  went  to 
Ferrara  oa  a  gentleman  in  the  suite  of  Car- 
dinal d'Este,  whose  brother,  the  dake  Alfon- 
so II.,  recoived  Tasso  with  great  distinction. 
Hia  grave  and  melancholy  beaaty,  eloquence, 
and  varied  accomplishments  enlisted  general 
admiration,  and  endeared  him  to  the  duke's 
aislera  Lucrezia,  the  future  duchess  of  Urbi- 
no, and  Eleonora,  who  became  known  as  the 
special  object  of  bis  adoration.  After  about 
a  year'a  residence  with  the  cardinal  in  Paris, 
where  Oharles  IX.,  Oatharine  de'  Medici,  and 
the  French  poets  ahowed  him  marked  atten- 
tions, be  became  estranged  from  hia  patron, 
and,  mainly  through  the  influence  of  the  prin- 
cesses, was  in  1572  formally  attached  to  the 
court  of  Ferrara,  with  a  salary  but  without 
speoiflc  duties.  His  celebrated  pastoral  drama 
Amxnta  was  performed  in  1678  with  great 
splendor  at  the  court,  and  afterward  at  Urbi- 
no. In  1ST6  he  completed  his  great  epic 
poem  under  the  title  of  II  Ooffredo,  which  was 
afterward  changed  to  OtruMolemmt  liberata. 
The  duke,  Eleonora,  and  Lncrezia  (who  bad 
separated  from  her  husband)  gave  him  new 
evidences  of  their  regard,  and  would  hardly 
permit  him  to  leave  them.  Yet  in  November, 
1676,  he  went  to  Rome  to  submit  his  epic  to 
Soipione  Oonxaga,  and  received  an  invitation  to 
enter  the  servioe  of  the  Medici  family,  which 
he  ultimately  declined;  but  the  hostility  be- 
tween the  Medid  and  Eat«s  made  him  ever 
afterward  believe  that  the  duke  had  taken  um- 
brage at  faia  negotiation  with  them,  although 


on  his  return  to  Ferrara  he  was  received 
with  the  wonted  cordiality.  He  was  now  liv- 
ing in  perpetual  fear  of  hia  enemies,  whose 
numbers  had  inoreaaed  with  hia  fame,  and  of 
emissaries  of  the  inquisition,  althongh  that 
tribunal  had  absolved  him  from  the  charge 
of  heresy  to  which  he  had  long  fancied  him- 
self liable  on  account  of  some  passages  in  the 
Oenualem'me.  At  length  he  found  his  oor~ 
respondenoe  intercepted,  and  bad  a  violent 
altercation  with  a  aecdtful  friend  who  had 
purloined  hia  private  papers,  with  a  view,  he 
suspected,  of  giving  the  duke  evidence  of  his 
relations  with  Eleonora,  and  he  was  charged. 
with  referring  to  his  love  for  her  in  the  episode 
of  Sofronia  and  Olindo  in  hia  epic.  But  the 
duke  expressed  no  other  feeling  about  bim  ex- 
cepting an  anxiety  for  the  reatoration  of  hia 
mmd,  which  be  regarded,  or  feigned  to  regard, 
as  diaeaaed.  Even  after  a  murderous  aaaanit 
said  to  have  been  committed  by  Taaso  in  one 
of  hia  frantic  fits  upon  Lucreria'a  aemnt,  the 
duke  released  him  after  a  brief  confinement 
and  permitted  him  to  retire  to  a  convent  (June, 
1677),  where  he  was  to  remain  till  the  resto- 
ration of  his  health.  Tasso,  however,  fied  in 
July  to  Sorrento,  and  reached  his  sister  Cor- 
nelia's house  in  the  disguise  of  a  shepherd  and 
in  a  wretohed  condition.  Having  regained  hia 
health,  he  became  anxious  to  return,  and  at  the 
instance  of  his  friends  the  cardinals  Albano  and 
Gonxaga,  the  duke  permitted  him  do  so  on 
condition  of  hia  putting  himself  under  medical 
treatment.  New  indignities  awaited  him  at 
Ferrara  (February,  1678),  despite  the  friendly 
disposition  of  Eleonora.  He  failed  to  recover 
hie  manuscripts,  and,  shunned  by  everybody, 
he  fled  again  from  city  to  city,  everywhere  re- 
garded as  a  maniac.  At  the  court  of  Urbino 
he  had  a  abort  interval  of  rest,  bnt  his  appre- 
hensions of  danger  drove  him  to  Turin.  Here 
he  was  befriended  by  Eleonora's  brother  the 
marquis  d'Este,  and  might  have  Uved  in  peace ; 
but  he  haatenod  back  to  Ferrara  in  the  vain 
hope  that  the  celebration  of  the  duke's  third 
marriage  with  a  princess  of  Mantua  (early  in 
1679)  would  prove  suspioioos  for  a  reconcilia- 
tion. He  Was  not  permitted  to  see  any  mem- 
ber of  the  ducal  family,  and  the  courtiers  aJid 
lackeys  insulted  him  so  grossly  that  he  broke 
out  in  vehement  dennnciations,  and  was  com- 
mitted to  the  hospital  of  Santa  Anna.  Here 
he  was  snrroundwJ  by  maniacs  of  the  worst 
description,  and  treated  with  abarahnesg  which 
excited  the  pity  of  Uontugne  and  other  vis- 
itors. A  garbled  publication  of  the  Qenua- 
Umme  in  1680  was  followed  in  1681  by  genuine 
editions,  which  had  a  prodigioua  circulation, 
and  gave  such  a  prestige  to  hia  name  that  Ma 
dtuation  waa  slightly  improved,  and  many  of 
his  admirers  availed  themselves  of  the  easier 
access  to  his  celt.  The  death  of  Eleonora  in 
1681,  which  Lncrezia  thought  would  make  the 
duke  relent,  had  no  ancb  effect;  and  wbilo 
fortunes  were  made  by  the  sale  of  his  epic, 
Taaso  lingered  in  prison.    He  was  not  releaaed 
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until  July,  1586,  and  only  after  repeated  ap> 
peak  from  the  most  inflDential  qaarterB  and 
after  hU  health  had  reached  ita  lowest  ebb, 
and  then  solely  on  condition  of  remaining  in 
charge  of  Dake  WiUiam  of  Mantna,  who  >howed 
him  much  kindness.  After  William's  death  he 
made  in  1587  inafFectnal  attempts  to  better  his 
fortanea  in  Rome,  and  in  1588  to  recover  hia 

Eatrimonj  at  Naples.  For  the  reat  of  hia  life 
e  almost  oontinaallj  travelled  from  Naples  to 
Rome  and  from  Rome  to  Naples,  enjojing  in 
the  latter  city  his  residence  at  the  monastery  of 
Monat  OliTBt ;  but  he  was  finally  obliged  to 
live  in  a  charitable  asylum  at  Rome  until  the 
grand  dnke  of  Tuscany  came  to  his  reacne  and 
invited  him  to  visit  Florenoe  (1590).  Here, 
as  everywhere  else,  he  received  distJognished 
though  empty  honors.  In  a  snbseqnent  joor- 
ney  to  Rome,  the  famons  brigand  Bciarra  re- 
frained from  molesting  him  and  his  travelling 
oompaniona,  and  showed  great  deference  for 
his  genius.  In  1698  appeared  his  0eru*aUmmt 
ainqvutata,  a  remodelled  form  of  his  flrat 
epio,  to  which  he  alone  regarded  it  as  supe- 
rior. It  was  dedicated  to  Cardinal  Cindo 
Aldobrandini,  who  thereupon  indaced  Pope 
Olement  VIII.  to  crown  Tasso  in  the  oapitol. 
He  reached  the  Yatican  on  Nov.  10,  1004,  bnt 
after  s  relapse  of  his  fever  he  was  taken  at 
his  reqnest  to  the  monastery  of  St.  Onofrio, 
on  the  Janioulnm,  where  he  died  before  the 
time  assigned  for  hia  coronation.— The  tribnla- 
tiona  of  the  poet,  the  pecnltsr  condition  of  his 
mind,  his  relations  with  the  princess  Eleonora, 
and  the  duke's  proceedings  against  him,  have 
pven  rise  to  many  conflicting  Btat«ment«,  and 
thrown  a  pathetic  halo  over  bis  life  and  ge- 
nius. Goethe  has  made  him  the  hero  of  a  cel- 
ebrated drama;  HaUsm  regarded  him  aa  su- 
perior to  Yir^l  in  grace,  though  inferior  in 
vigor;  Ranks  and  other  eminent  Boholara  have 
written  on  him  eitenaively;  Lamartine  has 
called  him  "thecmsaderof  poetry;"  and  Fried- 
rich  Schlegel  places  him  above  Ariosto  on  ac- 
count of  his  melodious  rersifloation  and  pic- 
turesque and  impaeeioned  delineations  of  love. 
The  academy  della  Crosca,  however,  bitterly 
contested  at  the  time  Tasso's  superiority  over 
Ariosto.  The  most  complete  of  the  early  gen- 
nine  editions  of  the  epic  appeared  at  Parma 
(4to,  1581),  and  the  most  correctly  printed 
among  the  latest  editions  ts  that  of  Padua  (8 
vols.  24mo,  leST-'S).  It  has  been  translated 
into  most  Italian  dialects  and  into  Latin,  re- 
peatedly into  English,  French,  German,  Span- 
ish, Fortuguese,  Polish,  and  Russian,  and  in 
1875  into  modem  Greek.  The  best  transla- 
tion into  English  is  by  Edward  Fairfax  (Lon- 
don,  1600;  latest  American  ed.,  New  York, 
18GS) ;  and  the  most  recent  English  version  is 
by  Sir  J.  K.  James  (3  vols.,  1885).  The  6ii- 
nMolMtuM  has  cast  Tasso's  other  works  Into 
the  shade,  althongb  bis  Bime  or  lyrical  poems 
are  nnaorpassed  in  their  descriptions  of  disap- 
pointed love,  and  the  chomses  in  his  other- 
wiae  nnsnooestful  tragedy  Torrtiitumdo  are  re- 
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markable  for  pathetic  sweetness.  His  prose 
dialogues,  moral  treatises,  and  other  minor 
works  are  also  entitied  to  more  attention  than 
tbey  have  received.  The  most  complete  edi- 
tion of  his  works  is  by  Rosini  (83  vols.,  Pisa, 
■"'""'  '    \    A  good  select  edition  appeared  at 


ISlfl)  and  Serasai,  whose  work  is  the  most 
complete  (Rome,  17B5 ;  new  ed.,  Florence, 
1868) ;  and  in  English,  Black  (2  vols,  4to,  Ed- 
inburgh, 1810)  and  R.  Uilman  (2  vols.,  Lon- 
don, 1860).  Bee  also  "  Oonjectures  and  Re- 
searches concerning  the  Love,  Uadnesa,  and 
Imprisonment  of  Torqaato  Tosso,"  by  Rich- 
ard Henry  Wilde  (2  vols.  12mo,  New  York, 
1842);  Sulla  eatuafinoraiajt^ta  dellenentvre 
di  Tone,  by  Oapponl  (2  vols.,  Florence,  1840- 
'46) ;  a  complete  chronological  edition  of  his 
correspondence,  by  0.  Guasti  (5  vols.,  ]862-'6); 
and  Defli  amore  e  della  prigiont  di  Tauc,  by 
L.  Oibrario  (Turin,  1862). 

Tlfirr^  the  sense  by  which  we  distinguish 
the  sapid  properties  of  bodies,  through  the 
sensory  apparatus  in  the  mouth.  Thongh  the 
tongue  takes  the  principal  cognizance  of  gnsta- 
tory  sensations,  the  soft  palate  and  its  arcbee 
and  the  fauces  share  in  thu  office.  The  nerves 
of  taste  are  the  lingual  branch  of  the  trifacial 
or  fifth  pair  of  cerebral  nerves,  distributed 
to  the  mucous  membrane  of  the  anterior  two 
thirds  of  the  tongue,  and  the  gtosso-pharyn- 
geal  nerve,  which  supplies  the  base  of  the 
tongue,  the  soft  palate,  pillars  of  the  fauces, 
and  upper  part  of  the  pharynx.  The  glosso- 
pharyngeal nerve  is  also  regarded  as  the  cban> 
nel  by  which  disagreeable  unpreseions  produ- 
cing nausea  and  vomiting  are  propagated  to 
the  medulla  oblongata.  The  exect  seat  of  the 
sense  of  taste  hss  been  determined  by  placing 
in  contact  with  various  parts  of  the  mucous 
membrane  small  sponRCS  moistened  with  some 
sweet  or  bitter  fluid,  like  a  eolation  of  sugar 
or  quinine.  It  is  thus  found  that  tJie  power  of 
perceiving  savors  resides  in  the  whole  upper 
snrface  (dortum)  at  the  tongue,  its  point  and 
edges,  the  soft  palate,  the  fauces,  and  part  of 
the  pharynx.  The  most  aonte  senmbility  to 
taste  is  fonnd  in  the  base,  tip,  and  edges  of 
the  tongue,  whUe  it  is  less  marked  in  the  mid- 
dle of  its  upper  surface,  and  almost  or  entirely 
wanting  in  its  inferior  surface.  These  parts 
are  t^so  supplied  with  general  sensibility  by 
the  same  nerves  which  oommunicate  to  them 
the  sense  of  taste;  and  in  the  tip  and  edges  of 
the  tongue  the  general  sensibility  is  even  un- 
usually acnte,  as  compared  vrith  the  external 
integument  or  other  mucous  membranes.  (Bee 
ToNOCK.) — Owing  to  the  existence  of  these 
two  kinds  of  sensibility  in  the  orgims  of  taste, 
we  must  distinguish  between  the  different  im- 
preswons  produced  upon  them  by  foreign  sub- 
stances. The  sapid  qualities,  properly  speak- 
ing, which  we  distinguish  by  the  sense  of  taste 
alone,  are  such  as  we  designate  by  the  terms 
sweet,  sonr,  alkaline,  salt,  bitter,  &c,  besides 
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TarioQt  oomponnd  aaTon,  like  those  of  otwked 
meats,  vegetables,  and  fmit.  But  other  phya- 
iosl  qualities  are  often  miagled  with  these, 
which  are  of  a  different  oharactflr,  and  are  per- 
ceived hj  the  general  sensibility  of  the  mucoos 
membraoe,  here  developed  to  an  nminial  de- 
gree. Thus,  what  is  oalled  a  viscid,  watery,  or 
oleaginous  tast«  is  simply  a  cerUun  modifloatioa 
in  consistency  of  the  substance  onder  examina- 
tion. An  oil  may  have  a  well  marked  taete ; 
but  this  ia  in  consequence  of  its  partial  ran- 
cidity, or  of  its  cont^ning  other  imparities  or 
sapid  ingredients.  An  oH  which  ia  perfectly 
pure  and  fresh  is  almost  or  entirely  destitute 
of  taste,  and  conveys  to  the  mncons  membrane 
of  the  mouth  only  the  sense  of  its  oleaginous 
oonaiatency.  Other  sBbstanoea  have  an  irri- 
tating or  pungent  quality,  lilie  alcohol,  red 
pepper,  and  mnatard;  and  this  pungency  is 
also  perceived  by  the  general  sensibility  of  the 
mucous  membrane.  Most  of  the  condiments 
in  ordinary  use  produce  their  effect  principally 
by  means  of  their  pungency,  mingled  with  a 
■mall  proportion  of  trae  sapid  qaalitiea.  Kany 
articles  of  food  also  have  their  taste  modified 
or  heightened  by  the  presence  of  volatile  in- 
gredients perceived  by  the  sense  of  smell ;  and 
Uiis  mixture  of  sapid  and  odoriferous  qualities 
^ves  to  the  substances  in  question  the  prop- 
erties which  we  inow  as  their  flavors.  In  this 
way  are  produced  the  flavors  of  wines,  of  tea 
and  ooSoe,  of  cooked  meats,  &o.  How  much 
of  the  effect  produced  by  these  snbstcmces  upon 
the  senses  is  due  to  their  odoriferons  qnalities, 
may  be  asoert^ned  by  holding  the  nose  while 
swallowing  them,  so  as  to  prevent  the  passage 
of  air  through  the  naaal  passages. — An  essen- 
tial condition  of  the  sense  of  taste  is,  that  the 
sapid  substance  should  be  in  a  state  of  solution. 
In  the  solid  form  a  substance  even  of  well 
marked  sapid  quality,  like  crystallized  sugar, 
produces  no  effect  upon  the  taste,  and  Is  per- 
ceived when  applied  to  the  tongue  only  as  the 
physical  contact  of  a  foreign  body.  It  is  only 
when  it  is  presented  in  the  liquid  form,  or  is 
gradnally  dissolved  in  the  fluids  of  the  mouth, 
that  it  impresses  the  nerves  of  taste,  and  its 
sapid  qualities  are  accordingly  perceived.  This 
is  probably  because  sapid  substances  excite  the 
sense  of  biste  only  by  bang  actually  absorbed 
by  the  mucous  membrane,  and  thna  coming  in 
oontBot  with  the  extremities  of  the  gustatory 
nerves.  This  absorption  requires  time  for  its 
accomplishment,  and  especially  requires  that 
the  substance,  to  be  taken  np  by  the  mucous 
membrane,  should  be  in  a  proper  condition  of 
Snidity.  It  is  also  on  this  account  that  a  free 
secretjon  of  saliva  is  so  essential  an  aid  to  the 
sense  of  taste.  When  the  internal  surface  of 
the  mouth  is  in  a  dry  condition,  the  savor  of 
the  food  is  imperfectly  perceived.  The  sali- 
vary fluids,  being  themselves  partly  composed 
of  orgudo  tnateriala,  are  especially  adapted 
for  rapid  absorption,  and,  as  they  penetrate 
the  mass  of  the  food  undergoing  maaticstion, 
they  become  impregnated  with  its  s^nd  ingrs- 
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^ents,  and  cause  them  to  penetrate  readily 
the  mbstanoe  of  the  mucous  membrane.  The 
sense  of  taste  is  also  nmterially  aided  by  the 
movements  in  mastication,  and  particularly  by 
those  of  the  tongue ;  since  a  oombinatioD  at 
movement  and  pressnre  ia  always  favorable  to 


not  obtained  until  the  moment  of  aotnal  degln- 
tition.  It  is  only  after  maitioation  is  oom- 
plet«,  and  the  food  is  actually  in  the  involun- 
tary grasp  of  the  fauces  and  pharynx,  to  be 
swallowed  into  the  stomach,  that  all  parte  of 
the  gustatory  mucous  membrane  are  brought 
in  oontoct  with  it  at  once,  and  their  senubil- 
ity  heightened  by  the  simultaneous  oontrarO- 
tion  of  the  mnscles  of  deglutition. 

TiT^  a  N.  W.  coonty  of  Missis«ppi,  formed 
in  1878  from  De  Soto  and  Harshall  conntie* ; 
area,  406  sq.  m. ;  pop.  about  12,000.  It  ia 
drained  by  Cold  water  river,  and  traversed  by 
the  Uississippi  and  Tennessee  railroad.  The 
surface  is  undulating,  and  the  soil  fertile. 
The  chief  crops  are  wheat,  Indian  com,  sweet 
potatoes,  and  cotton.    Capital,  Senatobia. 

TIT^  Hafeam,  an  English  poet,  bom  in  Dub- 
lin in  lfle2,  died  in  Soothwark,  Aug.  12,  17tD. 
He  went  to  London,  saooeeded  SbadweU  in 
1692  as  poet  laureate,  and  died  in  the  pre- 
cincts of  the  mint,  a  privileged  place  for  debt- 
ors. He  was  asaociated  with  Dryden  in  the 
authorship  of  "Absalom  and  Achitophel,"  the 
second  part  of  which  is  mostly  his  composi- 
tion. He  wrote  "Memorials  for  the  Learned, 
collected  out  of  eminent  Anthors  in  Histo- 
ry" (IGBS)  ;  "Miscellanea  Sacra,  or  Poenw 
on  Divine  and  Moral  Subjects"  (1998);  and 
"Panacea,  a  Poem  on  Tea"  (1700).  He  also 
prodnoed  an  alteration  of  "King  Lear"  from 
Shakespeare,  which  long  held  the  stage  to  the 
exclusion  of  the  originaL  Bnt  he  is  chiefly  re- 
membered by  his  version  of  the  Psalms,  made 
in  ooDJonction  with  Brady,  which  is  still  re- 
tained in  the  "  Book  of  Common  Prayer."  It 
was  first  published  nnder  the  title  of  an  "  Ea- 
say  of  a  ^ew  Version  of  the  Psalms  of  David, 
oonsisting  of  the  first  Twenty,  by  S,  Brady 
and  N.  Tate  "  (Svo,  1690).  This  was  snooeed- 
ed  by  "  The  Book  of  Psahns,  a  New  Version  ia 
Metre,  fitted  to  the  Tunes  used  in  the  Chnreh- 
es,  by  K.  Tate  and  N.  Brady  "  (1899),  and  a 
"Supplement  of  Church  Hymns"  (ITOO). 

T11UN  (TATiurre),  an  ecclesiastical  writer 
of  the  2d  century,  the  time  and  place  of  whose 
birth  and  death  are  uncertain,  though  he  calk 
himaelf  an  Assyrian.  He  had  received  the 
education  of  a  Greek,  and  been  a  teacher  in 
the  pagan  schools  before  he  went  to  Borne, 
where  he  practised  as  a  teacher  of  eloquence, 
became  the  associate  of  Justin  Martyr,  and  was 
converted  to  Ohristianity.  After  ttie  death  of 
Justin  (abont  IflS),  he  aeems  to  have  returned 
to  the  East,  and  adopted  views  resembling 
those  of  the  Gnostic  Marcion  on  the  daa! 

Srindple  of  good  and  evil,  and  on  the  essential 
epravity  of  matter.    He  beoame  the  foonder 
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of  a  sect  known  aa  Tatianifts,  forbade  mar- 
riage, animal  tocxl,  and  wine,  aubetitnted  water 
tot  wine  in  the  euohariBt,  and  required  the  giv- 
ing up  of  worldly  goods  aa  the  evidence  of 
Christian  Mnotitj.  His  "Discourse  to  the 
Greeks  "  {Updt  'WJi^vot),  writt«n  while  he  was 
etill  orthodox,  hsB  passed  throngh  many  edi- 
tions, the  earliest  being  that  of  Zorioh  in  1S4S, 
l>nd  the  best  that  of  Oxford  (8vo,  1700).  The 
Bocoont  of  Tatian  and  his  opinions  is  best  given 
by  lie  Nonrry  in  Worth's  edition  of  his  works ; 
by  the  Ben»dictine  Oeillier,  in  vol.  ii.  of  liis 
Auteun  taerii  »t  teelitiatliquM  ;  and  by  Daniel 
in  Tatian  der  Apeloaet  (Halle,  1B97). 

UnilB,  AtUlM.    See  Aohhj^  Tums. 

tATEBOW,  Tai^T.    See  supplement 

TimUJLf  ft  8.  E.  oonnty  of  Qeor^a,  bound- 
ed S.  by  the  Altamaba  and  N.  G.  by  the  Can- 
nonchee,  and  intersected  by  the  Great  Ohoopee 
river ;  area,  about  1,200  sq.  m. ;  pop.  in  1870, 
4,860,  of  whom  1,880  were  colored.  The  sar- 
tace  ia  level,  and  the  soil  sandy  and  mostly 
poor.  The  chief  prodnctiona  in  18T0  were 
74,684  bnshela  of  Indian  oom,  2S,117  of  oata, 
25,886  of  eweet  potatoes,  814  bales  of  oot- 
ton,  28,8S4  lbs.  of  wool,  and  120,012  of  rice. 
There  were  699  horses,  700  molea  and  assea, 
4,567  mUch  oows,  16,188  other  cattle,  12,080 
aheep,  and  18,420  swine.    Oapital,  Reidaville. 

TATU,  a  town  of  British  India,  in  Binde,  on 
the  W.  bank  of  the  Indus  a  few  miles  above 
the  head  of  the  delta,  48  m.  8.  S.  V.  of 
Hjdrabad ;  pop.  about  10,000.  It  stands  on 
ground  slightly  elevated  by  roina,  which  are 
exceedingly  abundant  in  the  vicinity,  and  in- 
clude an  old  cemetery  said  to  contain  1,000,000 
tombs.  The  town  ia  much  decayed.  Donng 
the  season  when  the  river  overflows  its  luinks 
it  is  almost  completely  aarrounded  by  water. 
There  are  some  numnfactores  of  cotton  and 
eilk  goods,  bnt  the  trade  is  not  very  extensive. 
Tatta  is  supposed  to  be  the  ancient  Pattala. 
The  PortDguese  plnndered  it  in  1666,  and  the 
British  estabUshed  a  factory  there  in  1758. 

UniDt,  the  proper  name  of  the  wading 
birda  of  the  snipie  family,  of  the  division  to- 
tajiea,  as  distingoiahed  from  the  trinf$m  or 
sandpipers ;  they  are  often  called  sandpipers, 
In  England  gaml>ets,  and  in  France  ehma- 
lier*  or  totarut.  The  bill  is  slender,  nearly 
•traight,  about  as  long  as  the  tarans,  pointed, 
not  grooved  for  the  terminal  fourth,  gape 
extending  beyond  the  oulmen,  terminal  naif 
bard  ana  homy,  and  base  covered  with  a 
Boft  skin;  wings  long;  le^  and  neck  elonga- 
ted ;  toes  connected  anteriorly  by  membrane ; 
tail  almost  always  strongly  barred.  They  are 
genuine  waders,  frequenting  the  water's  edge, 
picking  Dp  insects,  mollusks,  &c. ;  they  are 
Bwift  niera  and  runners,  and  some  species  take 
readily  to  the  water ;  they  perform  migrations 
of  oonsiderable  extent,  going  north  to  breed 
in  spring,  and  retnming  throngh  the  temper- 
ate ref^ons  in  early  autumn,  at  which  time 
the  flesh  is  fat,  juioy,  and  much  esteemed. 
The  Frenob  naaie  ia  derived  from  the  body 
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being  mounted  on  long  legs,  and  appearing  as 
if  on  horseback.  The  nest  is  on  the  ground, 
usually  near  water,  and  the  young  quit  it  as 
soon  as  hatohed ;  in  the  breeding  season  they 
keep  in  pairs,  and  the  families  remain  togeth- 
er until  spring. — The  tell-tale  tattler  or  greater 
yellow-lega  Qambetta  mtlatialevea,  Bonap.)  is 
about  14  in.  long,  25  in.  in  alar  extent,  wiUt 
the  hill  2}  in. ;  wings  long,  first  anill  the  long- 
est; tail  short;  legs  yellow  ana  long;  hind 
toe  small.  Above  it  is  cinereous  of  various 
shades,  with  lines,  spots,  and  edgings  of  doll 
white ;  lower  back  brownish  black ;  mmp  and 
upper  t^  coverts  white  with  more  or  lesa 
perfect  brownish  bands ;  white  below,  with 
brownish  stripes  on  neck  and  bars  of  spots  on 
breast ;  quills  brownish  black ;  tail  white,  with 
brownish  black  bands.  This  bird,  sometimes 
called  stone  snipe,  is  found  throughout  tem- 
perate North  America  and  Uexico,  preferring 
large  soft  marsheB  and  the  vidnity  of  fresE 


T>D-Tale  TiHIer  (Oambotta  mtluiolaiiai). 

water;  it  Uves  with  other  waders  and  the 
smaller  ducks ;  the  common  name  ia  derived 
from  tiie  habit  of  uttering  its  shrill  whistle  of 
four  loud  and  rapidly  repeated  notee  at  the 
least  sign  of  danger,  giving  the  alarm  to  all 
the  ducks  and  other  game  birds  in  the  neif^h- 
borhood ;  its  notes  are  easily  imitated,  callmg 
the  bird  within  gun-shot ;  the  flesh  in  antnmn 
is  excellent  eating ;  the  eggs  ere  four,  2|  by 
1|  in.,  pale  greenish  yellow,  with  brown  and 
purplish  gray  blotches.  The  common  yellow- 
legs  and  the  willet  will  be  noticed  under  those 
titles.— The  spotted  tattler  or  peet-wset  ((nV 
goidti  maeulariiu,  Gray)  is  7J  to  8  in.  long, 
IS  in.  in  alar  extent,  with  the  bill  1  in.,  and 
the  tarsus  rather  less;  the  bill  has  both  man- 
dibles grooved  and  is  tapering ;  lower  third 
of  tibiffi  naked ;  tail  much  rounded ;  outer  toe 
webbed  to  first  joint.  It  is  brownish  olive- 
green  above,  with  brouied  lustre  and  lines  and 
spots  of  browniab  black;  line  over  eyes  and 
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under  parte  white,  the  latter  with  oironlar 
brownish  black  gpota ;  primtuiw,  Beooudoriea, 
and  outer  tail  featheri  tipped  with  whit«,  the 
last  with  irragnlar  browniah  black  bars.  It 
is  fonnd  over  temperate  North  America,  in 
Central  America  in  winter,  and  also  in  Eu- 
rope; it  ii  one 'of  the  moat  common  marsh 
birds  of  New  England,  arriving  from  the  south 
about  the  beginning  of  Maj ;  it  is  oft«n  called 
"  teeter  "  from  the  jerking  of  its  tail  np  and 
down ;  it  does  not  BBsocinte  with  other  species, 
nor  form  large  flocks ;  it  alights  on  branches 
overhanging  the  water,  and  on  fences  and 
walls;  the  flesh  is  delicious  in  autumn;  the 
eggs  Are  IJ  by  1  in.,  grajish  yellow  with  deep 
brown  blotches;  both  seiea  incubate. 

TADOHMm.  L  Ktri  Oitat^  TnigMt,  a 
German  publisher,  born  at  Orosspardan,  near 
Grinuna,  Oct.  29,  ITOl,  died  in  Leipsic,  Jan. 
14,  1886.  He  learned  the  printer's  trade  at 
Leipsic,  and  worked  in  the  celebrated  printing 
honse  of  Uoger  in  Berlin.  In  1TB3  he  entered 
the  honse  of  Sommer  in  Leipsic,  and  in  1796 
established  in  that  city  the  house  long  known 
by  his  name.  He  began  with  a  small  printing 
house,  but  in  ITQS  opened  a  bookstore  in  con- 
neotion  with  it,  and  in  1800  a  type  foundery. 
In  1809  he  published  the  flrst  volumes  of  a  se- 
ries of  Greek  and  Latin  claaaios,  which,  from 
their  aooaracy,  cheapness,  and  convenient  size, 
became  very  popular.  He  also  published  some 
very  perfect  editions  of  classical  authors  in 
folio.  In  1816  he  established  the  first  stereo- 
type fonndery  in  Germany ;  and  he  was  the 
first  to  stereotype  music.  His  edition  of  Mo- 
zart's Son  Qimanni  had  a  wide  popularity. 
Ha  also  printed  stereotype  editions  of  orient^ 
works,  including  two  of  the  Hebrew  Bible, 
and  an  edition  of  the  Koran.  U.  Karl  OiMliB 
PUaH>i  Bon  of  the  preceding,  born  in  Leiprfo, 
Varch  4,  1793.  He  enlarged  his  father's  busi- 
ness, and  carried  it  on  with  success  until  he 
retired  in  186a.  Besides  many  celebrated  and 
important  philological  pnblications,  he  com- 
pleted in  1810  FOrst's  edition  of  the  Hebrew 
oonoordance.  Ill,  Christtai  Btnhard,  baron,  a 
German  publisher,  oonsin  of  the  preceding, 
bom  Ang.  SS,  1S16.  He  founded  in  Leipsic 
in  18S7  a  publishing  bouse,  which  has  become 
celebrated  by  the  issue  of  a  ooUeotton  of  Eng- 
lish works,  well  known  as  the  "Tanchnitr 
editions,"  of  which  more  than  1,000  volumes 
had  been  published  in  1868,  of  more  than  120 
English  authors;  a  copyright  for  the  conti- 
nent being  secured  for  the  more  recent  works. 
In  1866  he  began  the  nublioation  of  a  series  of 
German  authors  for  tJie  use  of  English-speak- 
ing people.  In  IBSO  the  title  of  boron  was 
conferred  upon  liim  by  the  dnke  of  8aie-0o- 
bnrg-Gotha,  and  his  title  was  recognized  by 
the  king  of  Saxony  in  1861. 

TADLEK,  Jakan,  a  German  mystic,  bom 
probably  in  Strasburg  in  1290,  died  there,  Jnne 
16,  1861.  At  the  age  of  18  he  renonnoed  a 
fortune  to  enter  the  Dominican  cloister.  After 
■tadying  the  soholastic  theology  in  Paris  he 
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returned  to  Strasburg,  and  came  under  the  in- 
flaence  of  Master  Eokhart.  He  became  one 
of  the  so-called  "friends  of  God,"  an  nnor- 
ganized  brotherhood,  including  priests,  nobles, 
and  burghers  in  all  the  large  cities,  who  repre- 
sented the  height  of  mystieism,  denied  the  spe- 
cial prerogative  of  the  clergy  except  in  the 
celebration  of  the  sacraments,  and  dwelt  upon 
worship  in  the  heart  and  life.  He  preached 
in  Strasburg,  Cologne,  and  Basel,  where  Henry 
of  NOrdlingen  had  resumed  his  forbidden  funo- 
tions.  Amid  the  ravages  of  the  black  death 
(184e-'9),  he  bestowed  the  consolations  of  re- 
ligion on  the  people,  preaching  in  German 
mingled  with  Latin.  Me  wrote  in  German 
a  treatise  on  "  Following  the  Lowly  Life  of 
Christ"  (Frankfort,  1621),  addressed  a  remon- 
strance to  the  clergy  against  leaving  the  dying 
onattended  and  unabsolved,  and  denounced 
ecdesiaatical  abuses.  Having  been  summoned 
by  the  emperor  Charles  IV.,  when  at  Stras- 
burg in  1848,  to  render  an  account  of  his 
futh,  he  disappeared  from  the  city,  hot  re- 
turned there  shortly  before  his  death.  The 
best  of  the  early  editions  of  his  sermons  are 
those  of  Leipsic  (1498),  Basel  (1521-'2),  Hal- 
berstadt  (1G2S),  and  Cologne  (1543).  There 
is  a  modern  German  translstion  by  SohloBser 
of  his  sermons  (S  vols.,  Frankfort,  1826;  2d 
ed.,  1864),  and  of  his  Naehfoigung  d«t  armen 
LebtTu  ChrUti  (1688).  The  hymns  attribu- 
ted to  him  are  of  doubtful  authenticity. — 
See  Schmidt,  Johanne*  Tauler  wn  Strtuinirff 
(Hamburg,  1841),  and  Miss  Winkworth,  "Lif« 
and  Times  of  Tauler,"  with  26  of  his  sermons 
trMsIated  from  the  German  (1867). 

TAUNTON,  a  city  and  one  of  the  shire  towns 
of  Bristol  CO.,  Massachusetts,  at  the  head  of 
navigation  on  Tannton  river,  24  m.  from  Nar- 
ragansett  bay,  17  m,  E,  of  Providence,  H.  I., 
and  82  m.  S.  of  Boston ;  pop.  in  18S0,  10,441 ; 
in  1860,  15,876;  in  1670,  18,639,  of  whom 
4,606  were  foreigners;  in  1876,  80,429.  In 
shape  it  is  an  irro^ar  polygon,  having  an 
extreme  length  N.  w.  and  8.  E.  of  II  m.  and 
on  average  width  of  6  m.  The  surface  is  gen- 
erally level ;  half  of  the  land  is  wooded  with 
forests  of  pine,  oak,  beech,  and  cedar,  and 
there  are  five  ponds  of  considerable  size.  It 
is  traversed  bytbeTauuton  river  and  two  prin- 
cipal branches,  the  Canoe  and  Rumford,  which 
furnish  power  for  many  mills  and  factorie& 
Navigation  is  impeded  by  ice  bnt  a  small  part 
of  the  winter.  The  city  communicates  by  rail 
with  Boston,  Providence,  Fall  River,  Newport, 
New  Bedford,  Cape  Cod,  and  various  other 
points,  and  has  a  Une  of  street  cars.  There 
are  several  villages  within  the  city  limits.  Tb» 
streets  of  the  central  village  are  well  laid  ont, 
lighted  by  gas,  and  adorned  by  shade  treea  of 
various  kinds.    The  "green"  is  a  well  shaded 

SabUc  ground.  There  are  many  el^ant  red- 
ences,  some  of  great  cost,  to  whion  are  at- 
tached gardene  and  conservatories.  The  prin- 
cipal pnblic  bnildings  are  the  oourt  bonse,  city 
hoU,  hotels,  school  nooses,  and  oharobes.    The 
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ctAte  hospital  for  tbe  inaan«  ixtcDpies  a  oon- 
spioDona  site,  with  gronadB  of  mora  than  140 
acres,  and  aooommodateB  over  400  patients. 
Tannton  has  from  the  beginning  been  noted 
for  its  manufacture  of  brick  and  iron,  the  lat- 
ter being  at  present  the  leading  basiness,  and 
emploTing  a  capital  of  about  $2,000,000.  There 
are  two  looomotive  works,  two  tack  and  nail 
factories,  several  founderies  and  machine  shops, 
Ao.  In  oopper  manafactnre  a  capital  of  abont 
$900,000  is  invested.  The  Taunton  copper 
compaoj,  tbe  oldest  and  largest  in  the  United 
States,  has  been  incorporated  nearly  CO  years. 
Its  products  are  copper,  sheet  dno,  and  jellow 
metal  sheathing.  Among  other  establishments 
ore  two  manufactories  of  silver-plated  and 
britannia  ware,  four  of  stove  liniiigB  and  fire 
brick,  two  of  crucibles,  five  cotton  factories,  a 
flannel  factory,  a  carriage  factory,  Ac  There 
are  three  national  banks,  with  an  a^r«^ate 
oapital  of  $1,800,000,  and  two  savings  banks, 
with  deposiU  to  the  amonnt  of  $4,G00,000. 
The  coasting  trade  is  important.  Taunton  and 
Tanntoa  river  are  also  proverbial  for  their  her- 
ring fisheries,  the  privileges  of  which  are  still 
annually  sold,  though  few  of  the  inhabitants 
now  pnraoe  this  branch  of  industry.    Large 

auantities  of  shad  and  alewives  are  taken  from 
16  river  in  April  and  May, — The  city  ia  gov- 
erned by  a  mayor,  eight  aldermen  (one  from 
each  ward),  and  24  common  conncilmen.  The 
taxable  valae  of  property  in  1674  was  |18,S2fl,- 
238 ;  city  debt,  $275,600.  The  public  schools 
comprise  the  following  grades:  high,  1;  gram- 
mar, 18 ;  intermediate  and  primary,  81 ;  un- 
graded schools,  1&.  The  number  of  pupils  en- 
rolled in  1874  was  8,Sfi4;  average  attendance, 


an  incorporated  academy,  a  public  library  of 
13,000  volumes,  and  a.  dwly  and  two  weekly 
newspapers.  Tha  principal  charitable  institn- 
tions  are  the  insane  asylnm,  the  city  almshouse, 
and  a  home  for  aged  and  infirm  women.  There 
ore  19  churches,  viz. :  ti  Baptist,  S  Congre- 

Stional,  2  Episcopal,  1  Free- Will  Baptist,  4 
ethodist,  2  Roman  Catholic,  8  Unitarian,  1 
TJniversalist,  and  1  Union. — TanntOQ,  of  which 
the  Indian  name  was  Cohannet,  was  settled 
in  1688  by  a  company  from  Taunton  in  Eng- 
land, from  whom  a  large  proportion  of  the 
present  natives  of  the  town  are  descended.  It 
twcame  &  city  in  18A4.  One  of  tbe  chief  pro- 
moters of  its  settlement  was  Miss  Elizabeth 
Pool,  to  whom  a  monmnent  has  been  erected 
in  the  cemetery.  In  King  Philip's  war  the 
town  was  protected  from  harm  by  the  king's 
friendship  for  Thomas  Leonard.  Here  was 
Philip's  favorite  hunting  ground. 

TAOrroN,  a  town  of  Somersetshire,  Eng- 
land, on  the  Tone,  188  m.  W.  8.  W.  of  Lon- 
don; pop.  in  1871,  15,466.  It  has  an  old 
oastle,  several  places  of  worship,  including 
the  church  of  St.  Mary  Magdalen  with  a  fine 
renovated  tower,  and  various  charitable  and 
ednoational  isstitntioiu.    Among  the  latter  is 
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&  ooUege  established  in  1868  by  the  Gongrega- 
tionalists  at  Fairwater,  outside  of  the  town. 
The  wool  manufactories  established  in  the  14th 
oentnry  have  long  since  declined,  and  gloves 
ore  now  the  staple  industry.  In  1646  it  was 
held  by  Blake  for  the  parliament,  and  sustained 
a  protracted  siege  by  10,000  royalists. 

TiDBUU,  a  S.  government  of  European  Rofr- 
sia,  bordermg  on  the  governments  of  Kherson 
ana  Yekaterinoslav,  the  sea  of  Azov,  and  the 
Black  sea ;  area,  24,637  sq,  m. ;  pop.  in  1870, 
704,997,  a  large  pari:  Tartars.  The  govern- 
ment includes  the  Crimea  (the  Tauris  of  the 
ancients,  whence  the  name  Taorida),  which 
comprises  nearly  one  third  of  the  area  and 
populatton,  and  contains  the  capital  Simfero- 

§ol,  and  the  principal  port  and  naval  stadon 
ebostopol.  (8ee  Cbimka.)  The  N.  part  is  a 
dry  elevated  country,  with  a  sandy  soil  im- 
pregnated with  sal^  and  without  trees,  but 
with  some  rich  valleys  that  produce  luxuriant 
herbage.  Agriculture  is  little  attended  to,  and 
the  country  ia  chiefly  devoted  to  rearing  cat- 
tle. A  few  small  streams  flow  into  the  sea  of 
Azov,  but  the  only  river  of  importance  is  the 
Dnieper  on  the  S.  W.  frontier.  Numerous 
tongues  of  land  formed  by  alluvial  deposits 
project  from  the  S.  coast,  the  most  extensive 
of  which  lies  8.  of  the  estuary  of  the  Dnieper, 
and  was  anciently  called  Achilleos  Dromos,  or 
Boce  Oourse  of  Achilles.  Bait,  saltpetre,  and 
naphtha  are  abundant,  and  marble  is  quarried. 
TitflOHENICM,  an  ancient  Greek  oitj  on  the 
E.  coast  of  Sicily,  abont  half  way  between 
Messona  and  Catana,  founded  on  the  bill  of 
Taurus,  overlooking  the  sea,  after  the  destruc- 
tion of  Nazos,  S  m.  to  the  south,  by  Dionyuns 
the  Elder  of  Syracuse,  in  408  B.  0.  In  394 
Dionysins  besieged  it  unsuccessfully  for  a  long 
time,  but  it  fell  into  his  bonda  in  898.  In  866 
Andromachus,  the  fatlier  of  the  historian  Ti- 
mffius,  is  said  to  have  collected  all  the  exiled 
Naiians,  and  established  them  at  Taurome- 
nium.  In  844  Timoieon  landed  here,  but  left 
Andromachus  in  possession.  Subsequently  it 
fell  into  the  hands  of  Hiero,  king  of  Syra- 
cuse. During  the  servile  war  in  Sicily  (184- 
182)  it  waa  desperately  defended  by  the  insur- 
gent slaves.  It  was  one  of  the  last  places 
taken  from  the  Greek  emperors  by  the  Sara- 
cens (906),  who  destroyed  it.  The  modern 
village  of  Taormina  occupies  its  site. 

TAEKCS,  a  range  of  mountains  in  Asia  Minor, 
forming  in  the  main  the  watershed  between 
the  waters  flowing  into  the  Mediterranean  and 
those  flowing  into  the  Black  sea.  It  consists 
of  two  principal  chains,  the  Tauma  proper,  in 
the  soutn  of  tne  peninsula,  and  its  northeast- 
erly continuation,  the  Anti-Taums.  Witli  its 
ramifications  in  the  north,  which  by  former 
geographers  were  generally  designated  as  the 
Anti-Taums,  the  range  forms  &ree  sides  of 
the  broad  plateau  of  central  and  eastern  Asia 
Minor.  The  commencement  of  the  Tauma 
proper  on  the  west  is  a  disputed  point.  Ita 
prinoipal  divisions  are  the  Lyoian  and  the  Ci- 
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licUn  TanroB.  It  follows  doeel^  the  ^nosi- 
ties  of  the  coast,  leaving  bat  a  narrow  margin 
batveen ;  the  northern  slopes  ore  leas  abrupt 
than  the  Bouthem.  Snow-capped  peaks  are  nn- 
merono,  and  flae  forests  cover  the  sides  of  the 
ohain.  In  the  ancient  province  of  Lyoia  the 
anmmita  Takhtali  Bagh  and  Ak  Dash  are  re- 
spectively 7,800  and  9,800  ft.  high.  Gok  Dagh, 
on  the  confines  of  ancient  Fieidia,  I&aaria,  and 
Cilicia,  is  of  about  equal  height  with  Ak  Bagh, 
while  the  highest  Bommit  of  Bulghar  Bagh, 
further  east,  reaches  an  elevation  of  about  1  !,• 
400  ft.  The  Ala  Dagh  connects  Bnlghar  Bagh 
with  the  Anti-Taarua,  which  extends  from  the 
\V.  branch  of  the  Sihan  (ano.  8anii),  through 
Oappadocia,  to  the  vioinitf  of  the  upper  Eu- 
phrates and  the  Armenian  mountains.  The 
Arjish  Bagh  (anc.  ArgauM,  in  Oappadocia), 
the  highest  pe^  of  Asia  Iffnor  (18,100  ft.), 
thongh  isolated,  ia  generalljr  reckoned  as  be- 
longing to  the  Anti-Taurus.  On  the  whole, 
however,  this  chain  is  less  high  than  the  Taurus 
proper.  The  Amanua  range,  E.  of  the  river 
Bihun  (ano.  Pyramut\  connects  the  Anti- 
Taurus  with  the  mountain  system  of  Sjria. 
The  main  pass  between  the  latter  country  and 
Aaia  Minor,  called  by  the  anctenta  the  Oilioian 
Gates,  is  formed  by  the  valley  of  the  upper 
Ordnns  (now  Tenua),  in  the  ClUciau  Taurus, 
N.  W.  of  Adana. 

TlDSie,  Kul,  a  Gorman  pianist,  bom  near 
Warsaw,  Nov.  4, 1841,  died  in  Leipsio,  July  17, 
18T1.  He  studied  under  hia  father  and  Liazt, 
after  whom  he  ranked  as  the  first  pianist  in 
Europe.  In  1861-'2  he  brought  out  at  Vienna 
works  of  Liszt,  Wagner,  and  Berlioz  in  such  a 
manner  aa  to  gain  for  himself  a  great  repnta- 
tion  as  an  orchestral  director.  In  186G  he 
went  to  Berlin  and  was  made  court  pianist, 
aud  became  the  head  of  the  institution^  for 
piano  virtuosos.  lie  played  withont  notes 
nearly  every  great  composition  from  the  time 
of  Bach  to  Liszt. 

TAPTOa.    Bee  Blaostish. 

'UTASIEHDIIB.  J.  A  S.  W.  lOn  or  govern- 
ment  of  Finland,  Bnssia;  area,  8,824  sq.  tn. ; 
pop.  in  18T2,  1Q3,4TT,  all  Lntherana.  It  ia 
mountainons,  and  haa  manj  lakee.  Oom, 
hemp,  flax,  and  cattle  are  produced.  IL  A 
town,  capital  of  the  Ian,  8B  m.  N.  E.  of  Abo; 
pop.  in  1887,  3,150.  The  first  Rnnish  railway 
was  opened  in  1862  hence  to  Helsingfors. 

TiTOirta,  JetM  BtplMth  a  French  travel- 
ler, bom  in  Paris  in  1606,  died  in  Oopenhagen 
in  1689.  He  early  explored  many  oountnes, 
served  occasionally  as  a  soldier,  and  made  six 
joumeya  to  western  Aaia  and  to  India,  mostly 
on  foot.  His  (ather-in-taw,  a  jeweller,  having 
taught  him  the  art  of  valuiug  preoioos  stones, 
he  ocqnired  a  fortnne,  was  ennobled  b?  Louis 
XIV.  for  promoting  French  trade  in  India,  and 
bonght  the  barony  of  Aubonne  near  the  take 
of  Geneva ;  bat  he  was  ruined  by  his  nephew, 
and  in  1S87  fled  to  Berlin  to  escape  peraeoo- 
tiona  as  a  Protestant  There  he  became  direo- 
tor  of  an  Eaat  Indian  oompsiir,  mA  soon  im- 
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dertook  a  eeventh  joumej,  which  waa  intar- 
rtipted  by  his  fatal  illness  in  Denmark.  Lonia 
21 V.  bought  of  him  miUions  of  francs  worth 
of  diamonds.  Under  his  direction  Chappuxeaa 
edited  L«i  »ia  toyagm  d«  J.  B.  Tiaitmier  (2  vols., 
1676-'7),  and  La  Chapelle  a  3d  volume  in  1679. 
The  latter  also  reedited  in  167S  NouvtlU  rela- 
tion ds  rinterieur  du  iSrail  du  grand  teimmtr, 
Une  hittoirt  du  Jtaton,  and  Menoire  «ur  ia  eoa- 
duiU  dt*  HollandaU.  The  first  named  work 
haa  been  frequently  reprinted  and  translated 
(English,  a  vols,  folio,  1678-'84). 

TAXES,  the  contribntiona  levied  by  a  govern- 
ment upon  persona  and  property,  for  the  oae 
of  the  government.  Aa  a  revenue  for  the  oae 
of  the  state  is  absolutely  essential  to  the  eiia- 
tence  of  any  orderly  government,  it  ia  reason- 
able to  infer  that  taxes  were  levied  preoedisg 
the  earliest  of  which  historical  records  remain. 
But  in  the  early  agea  rulers  had  other  means 
of  Buppiying  tbeir  wants  without  resort  to 
regular  leviea.  One  of  these  might  be  prop- 
erty of  which  the  state  or  its  ruler  had  the 
ownership,  the  rents  or  other  retoma  from 
which  rendered  taxes  unneoeBsary.  In  early 
periods,  also,  fines  and  confiscationa  or  com- 
pensations for  crime  constituted  an  important 
source  of  revenue.  The  early  taxes  were  most 
severe  where  the  religions  worship  waa  aup- 
ported  by  this  means.  Among  the  Hebrews, 
in  the  time  of  the  theocracy,  there  was  a  capi- 
tation tax  of  a  half  shekel  (about  80  cts.)  pay- 
able hj  every  male  in  the  nation  (according 
to  some  the  regular  payment  of  this  waa  of 
later  origin) ;  a  tribute  of  the  first  fruits,  and  of 
the  first  bom  of  their  domestio  animals,  which 
might  be  commuted  for  money  at  a  fixed  rate ; 
a  redemption  tax  for  the  first  bom  male  of  the 
family;  and  a  first  and  aecond  tithe  for  the 
support  of  the  Levitea  and  of  the  Bervioe  of 
the  tabernacle,  and  every  third  year  a  third 
tithe  (according  to  some  an  application  of  the 
second  tithe)  for  the  benefit  of  the  poor,  and 
BO  in  Bome  aense  a  poor  rate.  After  tbej 
adopted  the  regal  form  of  government,  the 
taxes  were  gr^ly  increased.  Solomon  col- 
lected a  large  revenue;  and  the  atoning  to 
death  of  Adonun,  "  who  waa  over  the  tribute," 
and  the  aeoeasion  of  the  ten  tribes  at  the  com- 
mencement of  the  reign  of  his  son  and  suo- 
oessor,  indicate  how  oppressive  hod  been  the 
taxation. — In  the  Athenian  republic  there  were 
no  direct  taxes,  either  on  personal  or  real 
eatate;  the  sources  of  revenue  were  the  lands 
of  the  republic,  fines  and  confiscations,  tiie 
royalty  of  ^  of  the  products  of  the  mines,  a 
capitation  tax  on  f reeamen  and  foreigners  resi- 
dent in  the  republic,  customs  d  utiea  on  foreign 
commodities  and  merchandise,  on  which  a 
tariff  of  2  per  cent,  was  levied,  some  excise 
duties,  licenses  of  markets  and  houses  of  pros- 
titution, and  tribute  paid  by  other  cities  and 
islands.  The  imposta,  licenscB,  &c.,  were  gen- 
erally farmed  to  companies,  which  gave  sacii- 
rity  for  their  prompt  payment.  In  times  of 
war,  extraordinary  contribntiona  were  leviod 
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on  wealthy  oitinne,  or  an  appeal  wai  made  to 
their  patriotism.  Tbe  oommon  people,  go  far 
from  pacing  any  tax  except  the  duty  on  the 
goods  thej  pwcbaged,  received  from  the  state 
large  appropriatiojia  for  pnblio  games  and  spec- 
tacles. In  Rome,  nnder  the  republic,  the  spoils 
of  conqnered  nations  and  the  annnal  tribnte 
exacted  from  them  defrared  the  greater  part 
of  the  ezpensea  of  the  state ;  bat  nnder  the 
empire  it  vas  fonnd  neoessarj  to  resort  to 
nnmerons  devices  of  taiatioD,  portioni  of  the 
territorial  revennos  were  aeqnestrated,  capi- 
tation taxes  levied,  tolls,  taxes  on  com,  and 
legacy  and  hereditary  datiea  collected,  heavy 
emns  exacted  for  the  privilege  of  Roman  citi- 
zenahip,  &c.  Daring  a  targe  part  of  the  mid- 
dle ages,  mider  the  fendiu  iustitntionB,  there 
was  no  system  of  taxation.  The  kings  were 
maintained  by  the  prodaots  of  th^  land,  and 
in  ease  of  wax  then-  vassals,  the  barons  and 
kmghts,  were  nnder  obligation  t«  furnish  their 
quota  of  men-at-armB  equipped  and  provis- 
ioned without  expense  to  the  monarch ;  and 
this  military  service  vaa  performed  by  their 
tenants  by  way  of  rental  for  the  lands  thej 
cultivated.  The  first  approach  to  modem  sys- 
tems was  made  daring  the  middle  ages  by 
the  republic  of  Venice,  which  levied  taxes  on 
the  lands  of  the  repablic,  and  also  in  tbe  form 
of  dntiei  on  manof  actares  and  imports ;  these 
dntles,  which  brought  in  a  large  revenne,  were 
Imposed  on  the  neoessaries  as  well  as  the  tnm- 
ries  of  life.  In  France,  prior  to  the  revolution, 
there  was  a  serious  obstacle  to  any  equitable 
system  of  taiation  in  the  fact  that  tne  nobility 
and  clergy,  the  privileged  classes  as  they  were 
termed,  were  exempted  from  its  burdens.  In 
England  the  fioances  for  centuries  were  badly 
managed;  there  was  little  enconragement  to 
industry,  and  the  taxes,  whether  direct  or  in- 
direct, were  insufficient  for  the  expenses  of 
the  government.  The  privileged  chwees  were 
exempted  as  in  France.  Resort  was  often  had 
to  the  sale  of  monopolies,  and  to  forced  loans, 
contributiona,  and  confiscationB.  In  most  of 
the  other  countries  of  Europe  no  taxes  were 
levied  on  the  clergy  or  the  nobles.  In  the 
ooimtrieB  of  western  Asia,  the  government  of 
provinoss  with  the  right  of  taxation  was  be- 
stowed on  favorites,  or  sold  to  the  man  who 
would  pay  highest  for  it ;  and  as  the  duration 
of  the  government  of  these  ralers  was  short, 
they  practised  the  most  cruel  extortion,  com- 
pletely annihilating  industry,  and  often  trans- 
forming countries  once  prosperous  and  popn- 
Idqs  into  desert  wastes. — Taxes  are  either  direct 
or  indirect.  The  former  are  those  which  are 
levied  upon  the  persons,  property,  business, 
income,  ic.,  of  those  who  are  to  pay  them  ; 
the  latter  are  levied  on  commodities  in  the 
hands  of  mannfactorers  and  dealers,  and  vrill 
be  paid  ultimately  by  conanmers  as  a  part  of 
the  price  of  the  commodity.  Presumptively 
the  former  are  paid  by  the  persons  taxed,  while 
as  to  the  latter  the  persons  who  make  payment 
to  the  govamment  only  advance  to  it  the  tozei, 
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expecting  to  rnmburse  the  amount  in  their 

sales  and  thus  transfer  the  tax  to  the  pnr- 
chasers.  They  constitute  therefore  as  to  tnese 
taxes  the  collectors  for  the  government,  col' 
lecting  with  ease  and  convenience  from  the 
whole  body  of  consamers  a  tax  which  it  would 
be  difficult  and  expensive,  perhaps  impassible, 
for  the  government  to  collect  from  the  several 
consumers  after  the  articles  taxed  have  passed 
into  their  hands.  Bnt  though  direct  taxes 
presumptively  fall  npon  the  persons  taxed,  a 
portion  of  the  burden  is  usually  transferred  to 
others,  and  is  diffused  through  the  community 
in  a  manner  that  renders  it  impoBsible  to  indi- 
cate the  precise  extent.  A  direct  tax  on  lands 
is  paid  by  the  land  owner ;  bat  if  the  revenues 
of  the  state  were  principally  collected  from 
this  source,  the  necessary  result  would  be  such 
an  increase  in  the  price  of  everything  which 
the  land  produces  as  would  transfer  to  con- 
sumers a  large  proportion  of  tbe  tax,  and  thus 
have  the  effect  of  an  indirect  tax  upon  them, 
A  like  resnlt  must  follow  the  taxation  of  pro- 
fessional incomes,  unless  the  incomes  of  oth- 
er oallii^  are  taxed  proportionably,  so  as  to 
equalize  the  burden  by  the  tax  law  itself,  in- 
stead of  leaving  it  to  be  equalized  by  the  in- 
crease in  price  of  whatever  those  who  pay  the 
tax  have  to  sell,  as  compared  with  the  price 
of  what  is  sold  by  those  who  are  not  taxed. 
A  process  of  equalization  ol  this  nature  must 
always  be  going  on  when  one  cloaa  of  property 
or  occupation  is  taxed  and  another  exempted. 
-^The  tme  principles  of  taxation  were  little 
onderstood  until  the  time  of  Adorn  Smith,  and 
even  now  are  in  many  particulars  the  subject  of 
earnest  controversy.  That  writer  laid  down 
maxims  of  taxation  as  follows :  "  1.  The  sub- 
jeote  of  every  state  ought  to  contribute  toward 
the  support  of  the  government,  as  nearly  as 
possible,  in  proportion  to  their  respective  abil- 
ities '  that  IS,  in  proportion  to  the  revenue 
which  they  respectivdy  enioy  nnder  the  pro- 
tection of  the  state,  3.  Tne  tax  which  each 
individnal  is  bound  to  pay  ought  to  be  cer- 
tain, and  not  arbitrary ;  the  time  of  payment, 
tiiB  manner  of  payment,  and  the  quantity  to 
be  paid,  ought  all  to  be  clear  and  plain  to  the 
contributor  and' to  every  other  person.  8, 
Every  tax  ought  to  be  levied  at  the  time  and 
in  tbe  manner  in  which  it  is  most  likely  to  be 
convenient  for  the  contributor  to  pay  it,  4. 
Every  tax  ought  to  be  so  contrived  as  both 
to  take  out  and  keep  out  of  the  pockets  of 
the  people  as  little  as  possible  over  and  above 
what  it  brings  into  tbe  pnblio  treasury  of  the 
state,"  Prof.  Amasa  Walker,  in  his  "  Science 
of  Wealth,"  adds  to  these  the  following,  which 
he  justly  says  has  been  adapted  in  every  conn- 
try  having  any  considerable  taxation :  "  6.  The 
heaviest  toxea  Bbould  be  impMcd  on  those 
cemmodlties  the  oonsnmption  of  which  is  es- 
peciaUypiejiididal  to  tbe  jnterests  of  the  peo- 

51e."  Tne  first  of  these  maxims  has  met  with 
ttle  or  no  reoognition  except  in  recent  timeo. 
It  bsB  already  Men  said  that  nnlU  recently. 
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sTsn  Id  the  moat  civilized  oonntrieB,  praoiselj 
those  olassea  who  enjoyed  the  largest  roTenne, 
and  preramptively  were  moat  able  to  oontrib- 
Qte  to  the  support  of  governmeiit,  were  ex- 
empted altogether.  The  modem  idea  not  ool; 
accepts  this  first  maxim,  bat  ft  goes  somewhat 
further  ia  a  direotioo  opposite  to  the  practice 
of  former  times,  and  holds  that  reveniie  whioh 
ia  only  anffioient  for  the  sapport  of  the  per- 
son and  his  family  should  be  regsrded  as  not 
sabject  to  taxation  at  all,  bnt  the  whole  bar- 
den  should  be  levied  upon  the  large  rerennes. 
Full  effect  is  seldom  giyea  to  thia  idea,  bnt  its 
recognition  is  seen  in  the  exemption  of  small 
incomes  when  an  income  tax  u  laid,  and  in 
the  exemption  of  honsehold  fomitare,  tools  of 
trade,  Ac,  when  property  ia  taxed  by  valoe. 
While  thia  firat  maxim  ia  tme  io  a  general 
sense,  there  are  many  exoeptionB  to  be  made 
to  it,  and  no  tax  syatem  ever  professea  to  be 
fruned  in  strict  acoordaooe  with  it.  The  land 
owner  who  Tolnntarily  allows  his  lands  to  He 
idle  and  produce  no  retoms,  and  thus  avoids 
contrihutiDg  to  the  oommon  benefit  of  society, 
has  no  claim  to  exemption  \  and  as  his  proper- 
ty is  meanwhile  protected  by  the  government, 
it  is  only  reasonable  that  he  should  make  due 
return  for  this  proteotion.  A  man  possessed 
of  large  means  may  have  them  invested  in  a 
large  eatablisbmeot,  fine  groands,  elegant  col- 
lections of  art,  Sm.,  whioh  a  moderate  income 
enables  him  to  sapport;  while  another  whose 
whole  capital  is  kept  in  productive  employment 
may  realize  no  greater  income  from  his  com- 
paratively amoll  means,  supplemented  by  his 
own  labor.  Obvionsly  in  such  oases  inoome 
oonld  not  be  a  proper  standard  of  taxation  as 
between  the  two.  To  render  the  maxim  jost 
in  all  cases,  other  than  pecuniary  returns  must 
be  had  in  view,  and  the  standard  of  taxation 
mast  embrace  something  besides  income.  In 
modern  times  complicated  systems  have  gener- 
ally been  established  in  which  taxes  have  been 
l^d  on  expenditure  as  well  as  on  income,  and 
to  these  have  been  added  taxes  on  the  valae  of 
property,  the  porpose  being  to  levy  a  diversi- 
ty of  taxes  which,  as  they  work  together,  will 
he  Ukely  to  result  in  distribntiug  tiie  burdens 
of  government  more  equally  and  justly  than 
any  single  tax  conld  possibly  do.  The  second 
maxim  is  one  that  should  admit  of  no  excep- 
tion when  direct  taxes  are  laid ;  but  when 
taxes  are  indirect,  one  of  their  chief  advan- 
tages is  supposed  to  be  that  they  ore  paid  by 
the  people  withoat  their  bdng  aware  at  the 
time  that  they  are  paying  taxes  at  all,  or  at 
least  without  reflection  on  their  part  that  what 
they  pay  as  price  indndes  a  tax.  The  third 
maxim  is  sometimes  hsd  in  view  in  the  im- 
position of  taxes  in  kind,  but  it  mnat  be  very 
rare  indeed  that  this  method  of  obtuning  a 
revenue  eon  be  either  convenient  to  the  peo- 
ple or  economical  to  the  government.  Only 
when  extraordinary  oiroumstanoes  preclude  a 
ready  exchange  of  the  products  of  the  conn- 
try  for  money,  such  ss  for  a  time  existed 
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io  insorrection  agsinst  the  government,  conld 
taxes  in  kind  be  preferable  either  to  the  tax 
payers  or  to  the  government.  The  exchange 
of  property  for  money  ia  always  better  done 
by  individuals  than  by  the  government,  and 
the  government  consults  the  interests  of  the 
people  by  making  taxes  payable  at  the  sea- 
son of  the  year  when  the  harvests  have  gen- 
erally been  gathered,  and  when  it  ia  pre- 
sumed the  tax  payers  can  moat  oonveniently 
meet  the  demand.  The  fonrth  maxim  ia  often 
violated  by  large  and  needless  occumnlationa 
in  the  public  treaenry,  which  are  impolitic  tor 
the  further  reason  that  they  tend  to  eitrav- 
aganoe  and  corruption  and  invite  peculation. 
One  important  measure  which  govemmento 
adopt  has  express  reference  to  this  maxim, 
vii.,  the  warehousing  system,  nnder  whioh 
the  importer,  instead  of  being  compelled  to 
pay  the  oostoms  duties  on  the  arrival  of  the 
goods,  and  to  charge  his  customers  with  the 
consequent  loss  of  interest  until  sales  are  made, 
is  permitted  to  leave  them  in  store,  and  to  pay 
the  duties  when  the  goods  are  wiUidrawn  for 
ssle.  Mr.  Walker's  supplementary  maxim  is 
had  in  view  in  all  well  regnlated  governments. 
SpirituoDB  and  fermented  liquors  and  tobacco 
ore  naually  mode  to  pay  heavy  taiea,  while 
breadstufFs  are  exempt,  or  only  taxed  as  a  part 
of  tie  general  property  of  the  country  by  value ; 
and  at  the  same  tmie  perhaps  license  taxes  will 
be  imposed  upon  dealers  in  spirits  and  tobacco, 
and  also  upon  the  keepers  of  billiard  tables  and 

E laces  of  amnsement. — The  taxes  which  hav« 
een  laid  at  different  times  have  been  almost 
infinite  in  variety,  depending  sometimes  main- 
ly on  considerations  of  policy,  while  st  others 
tiie  necessities  of  government  have  compelled 
it  to  make  asa  of  every  available  means  of  ex- 
tracting money  from  tiie  people.  One  of  the 
earliest  taxes  was  perhaps  a  capitation  tax,  bnt 
this  can  seldom  be  reasonably  fair  or  equal, 
becaoBe  it  can  take  no  aooonnt  of  the  differ- 
ences in  condition,  resoaroes,  or  inoome  of  the 
Sersons  taxed.  The  land  tax  was  also  an  early 
evice,  and  the  feudal  services  easily  slid  into  a 
burden  of  thia  character.  A  land  tax  aa  a  port 
of  a  aystem  of  taxea  may  be  a  juat  tax,  and 
by  itself  may  not  be  ao  unequal  or  unjust  as 
would  at  first  be  supposed.  Land  is  the  most 
available  resource  for  lUrect  taxation,  and  in 
this  country  land  is  found  in  the  hands  of  so 
large  a  portion  of  the  people  that  the  states 
are  enabled  to  raise  the  greater  part  of  their 
revenues  from  this  aonrce  without  exciting  anv 
general  feeling  of  discontent.  Laud  taxes  may 
be  measured  by  area,  whicli,  except  in  the  ease 
of  assessments  for  some  local  purposes,  must 
always  be  unequal,  or  they  may  be  measured 
by  rents  or  by  value.  A  house  tax  ia  oommon 
in  other  countries,  and  was  formerly  meaaored 
by  windowa  or  hearths;  but  as  the  adoption 
of  either  standard  tended  to  duniniah  the  num- 
ber of  the  oonvenience  which  was  the  measure 
of  the  tax,  the  rent  or  rental  value  is  generally 
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nbaljtated.  The  income  tax,  however  Just  in 
theory,  has  alw»8  proved  unequal  from  the 
impoeaibUity  of  obtaining  aocorate  retarns,  and 
nnpopolar  from  the  neoeautj  it  involved  of 
prying  into  the  bneiness  and  private  concerns 
ot  the  people.  Great  oae  has  however  been 
made  of  it  in  England,  where  one  has  been 
impoaed  ever  aince  isis,  undergoing  in  the 
mean  time  18  alterations,  Uke  rate  ranging  from 
ltd,  in  the  pound  to  3ii  In  some  tax  laws 
incomes  are  graded,  and  those  are  taxed  least 
which  are  derived  from  property  otherwise 
taxed,  or  which  for  any  reason  it  is  thooght 
sboold  not  be  taxed  as  high  as  others.  In 
America  an  income  tax  bos  uways  l>een  excep- 
ti<mal.  Excise  taxes  are  laid  in  great  variety, 
and  in  some  coontrieB  prodnce  the  lai^r  por- 
tion of  tite  revenue.  The  heaviest  are  nsnally 
those  on  the  mannfactnre  of  liquors ;  these  have 
sometimes  been  made  bo  heavy  as  to  fumiah 
strong  indooements  to  evasion,  and  by  various 
ingenioDs  oontrivances,  combined  nsoally  with 
eormption  of  the  revenue  officers,  the  heavy 
tax  is  made  leee  prodactive  than  a  light  one. 
Excise  taxes  are  also  laid  on  employments  in 
varions  forms,  on  the  profits  of  bnsiness  and  of 
corporations,  &c.  A  sQooession  tax,  or  a  tax 
on  the  privilege  of  sacceeding  to  an  inheritance 
or  to  a  teatamentary  gilt,  has  been  cnstomary. 
When  the  snocession  is  collateral,  or  out  of  the 
immediate  family  of  the  deceased,  it  comes  in 
diminution  of  a  new  capital  and  will  not  be 
bordensome ;  bat  when  pdd  by  the  immediate 
family  of  the  deceased,  the  burden  is  more  felt, 
becanse  that  from  which  the  tax  ia  taken  was, 
for  all  purposes  of  comfort  and  enjoyment,  the 
property  of  the  family  before.  CnstomB  taxes 
are  in  some  ooontries  next  in  productiveness 
to  excise  taxes,  while  in  others  they  are  mnob 
more  prodoctive.  They  are  favorite  taxes 
with  governments  because  they  are  easy  of 
collection,  and  becanse  the  people  submit  to 
them  more  willingly  than  to  either  the  direct 
or  the  indirect  internal  taxes.  They  are  ob- 
jectionable becanse  of  the  strong  invitation 
they  hold  ont  to  amni^Iing,  whidi  ia  greater 
in  proportion  as  the  tax  is  neavy,  and  also  be- 
cause of  the  temptation  they  offer  for  discrimi- 
nating legislation  for  the  benefit  of  particular 
OOcnpatioUB  or  to  build  up  monopohea.  Pro- 
tective taxation  is  nsuaily  laid  in  this  form. 
Either  an  Bioisc  or  a  customs  tax  will  be  pro- 
dacdve  in  proportion  as  the  article  taxed  is 
one  in  general  use,  and  as  the  government  suc- 
ceeds in  collecting  the  tax  and  preventing  eva- 
sions. An  export  tax  is  not  often  laid,  it  be- 
ing thonght  impolido  as  tending  to  diminish 
exportation  and  production,  and  also  becanse, 
to  the  extent  that  it  seems  to  transfer  to  pur- 
ohasera  in  other  countries  the  burdens  of  the 
govemmeut  imposing  it,  the  tendency  is  to  in- 
vite retaliatory  legi^ation.  A  property  tax 
by  value  has  very  generally  been  regarded  in 
America  as  the  most  eqnal  and  jaat  of  all  taxes. 
Practically  it  falls  mainly  on  real  property, 
from  the  difficulty  of  disoovering  and  listing 
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penoaalt;  except  in  its  moat  tangible  forma. 
Stamp  taxes  are  laid  in  varions  forms ;  on 
manufactured  articles,  bills  of  ezcbange,  checks, 
deeds,  oontraota,  and  other  instruments  of  busi- 
ness or  traffic,  on  the  process  of  conrts,  letters 
of  administration,  Ac,  and  sometimes  on  news- 
papers. No  taxes  are  so  easily,  cheaply,  or 
conveniently  collected  as  these,  and  when  levied 
on  articles  selected  with  a  view  to  a  fair  dis- 
tribution of  the  burden,  none  conld  be  more 
jnst.  In  the  United  States  they  are  generally 
abandoned  except  for  the  purpose*  of  toe  excise 
on  manufaotores.  The  enjoyments  and  amnae- 
ments  of  the  wealthier  classes  are  sometimes 
taxed  specially,  the  taxes  being  impoaed  in  re- 
spect to  their  servants,  horses,  carriages,  dogs, 
plate,  &c.  The  interest  of  money  is  sometimes 
taxed  specially ;  so  are  dividends  of  corpora- 
tions and  joint  stock  companies;  so  sometimes 
areindenturesof  epprenticeehip,  and  even  mar- 
riages. Many  light  taxes  are  laid  for  regula- 
tion merely,  nsuaily  in  the  form  of  license  fees, 
A  priuoiple  generally  accepted  is,  that  arti- 
cles of  luxury  should  be  selected  for  taxation 
to  the  relief  of  articles  of  prime  neceeuty. 
This  tends  to  cast  the  burden  upon  those  best 
able  to  bear  it,  and  at  the  same  time  leaves 
every  man  to  tax  himself,  since  his  purchases 
are  made  of  choice  and  not  from  necessity. 
But  this  by  no  means  has  the  effect  at  all  times 
to  make  the  weight  of  taxes  fall  upon  the 
wealthier  classes.  Mr.  B.  B.  Daxter  eatimates 
the  taxes  paid  by  the  manaal  labor  classes 
of  Great  Britun  on  alcoholic  drinks  and  to- 
bacco at  6-^  per  cent,  of  their  income,  and 
those  paid  by  the  upper  and  middle  classes  on 
the  same  articles  at  2^  per  cent.— The  offi- 
cii figures  of  Europaan  bndgets  convey  no 
adequate  idea  of  the  relative  taxation  in  the 
respective  countries,  because  in  one  country 
they  may  embrace  die  taxes  levied  for  many 
pnrpoaes  which  in  another  will  bo  provided 
for  by  taxes  not  brought  into  the  correspond- 
ing budgeL  Furthermore,  no  adequate  returns 
are  anywhere  made  of  the  items  of  local  taxa- 
tion, which  constitate  a  large  proportion  of  the 
aggregate  taxes.  These  local  taxes  in  Great 
BriUin  are  estimated  to  exceed  £30,000,000. 
Any  comparison  between  the  taxation  of  the 
United  States  and  that  of  the  European  coun- 
tries would  also  be  likely  to  mislead,  unless  it 
brought  into  view  the  taxation  of  the  several 
states  aa  well  as  that  of  the  nation.  Taxation 
in  the  United  States  ranges  itself  under  the 
three  heads  of  federal,  state,  and  municipaL 
The  first  is  laid  almost  wholly  in  the  form  of 
customs  and  excise  duties.  The  figures  for  the 
fiscal  year  1875  were : 
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state  taxation  is  nBnall;  laid  lor  general  state 

EnrpoHB  onlj.  The  balk  of  all  state  taxatdon 
I  Lud  apon  property  b;  a  p«riodioal  valiuition. 
In  Bome  Btatea  uieae  are  sapplemented  by  taxes 
on  oooupationH  or  "  privUegeH,"  on  the  fran- 
chisee of  oorporationa,  &c.  Taxea  on  those  oo- 
oDpatJona  whioh  are  tT&nsient  and  those  which 
are  tbonght  to  reqnire  peculiar  snpervimon 
and  regalation  are  asnaj  in  all  the  states.  Un- 
nidpal  or  looa)  taxation  is  oommonlj  very 
mnoh  heavier  than  state  taxation.  It  em- 
braoes:  1,  all  taias  ludfoT  the  general  pur- 
poses of  counties,  cities,  boroogbs,  towris,  and 
vUlases;  and  2,  those  local  taxes  which  are 
n«oallj  called  assessments,  and  whioh  are  laid 
in  special  districts  sapposed  to  be  peonliarlj 
benefited  bj  the  constrnction  of  some  public 
work,  and  bj  some  rule  of  apportionment 
whioh  proposes  to  charge  eaoh  item  of  prop- 
erty within  the  district  in  proportion  to  the 
benefit  it  will  receive.  Taxes  on  this  principle 
are  often,  thou^  not  alwajs,  Itud  for  the 
opening  and  improTemeut  of  streets,  for  sew- 
erage and  lighting  in  cities,  for  oonntry  drains, 
for  levees  and  embankments,  &o.  The  l^sla- 
tnre  directs  these  to  be  provided  for  bj  general 
taxation  of  the  munioipalitj,  or  hj  looal  as- 
sessments, as  it  deems  most  JDsL  or  it  oonfers 
upon  the  manioipftlity  within  wnich  the  work 
is  to  be  done  a  discretion  in  the  premises. — 
The  methods  of  collecting  taxes  are  varioos. 
Formerly  in  some  conntriea  the  oolleotion  of 
the  revenue  was  farmed  out  to  oontraators,  but 
this  led  to  enormous  ahnses  and  oppressions, 
and  is  no  longer  thought  of.  Oastoms  duties 
are  osnally  collected  by  requiring  everything 
imported  to  pass  through  the  hands  of  govern- 
ment officers,  and  the  tax  to  be  paid  before  the 
goods  pass  beyond  their  controL  Excise  taxes 
may  be  imposed  in  the  form  of  stamps,  and 
ooUeoted  in  a  sale  of  the  stamps,  to  be  affixed 
either  by  the  person  taxed  or  by  some  official 
Assessed  taxea  are  mainly  collected  by  s  ool- 
leotor  to  whom  a  tax  list  and  warrant  is  isaned, 
and  who  is  authorized  to  distrain  goods,  and 

Srhaps  to  take  the  body  of  the  person  taxed. 
the  United  States  taxea  on  lands  are  gen- 
erally permitted  to  be  enforced  by  a  sale  of 
the  lands  after  other  means  of  collection  are 
exhausted.  Much  use  is  made  of  penalties 
under  revenue  laws,  not  only  for  the  punish- 
ment of  frauds  and  evasions,  bnt  also  to  com- 
pel the  furnishing  of  lists,  returns,  ^. — Many 
things  are  nsnally  exempt  from  taxation.  In- 
deed, any  taxation  is  only  a  selection  of  aab- 
jeots  to  ha  taxed,  leaving  everything  else  ex- 
empt ;  but  where  special  classee  of  persons, 
ooonpBtions,  property,  &&,  are  taxed,  many 
exemptions  are  made.  Public  property  is  dbu- 
ally  exempt,  and  this  includes  court  houses, 
pnblio  school  baildings,  asylums,  &a.  Hooses 
of  worship  are  also  generally  exempted,  and 
sometimes  the  property  of  clergymen ;  the 
idea  being  that  this  indirect  encouragement  to 
reti^ons  worship  is  for  the  good  of  the  state, 
and  abo,  perhaps,  that  as  ^e  oommonity  in 
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general  contribute  in  some  form  to  the  m^nte- 
nanoe  of  churches,  this  exemption  prodncee  no 
considerable  inequality.  Special  exemptions 
of  individuals  in  any  clasa  taxed  ore  usually 
unjust,  and  in  the  United  States,  except  when 
mode  for  a  oonnderation,  most  he  regarded  as 
forbidden  by  conidtutional  principles. — Taxa-  - 
tion  and  protection  ore  regarded  as  reciprocal 
rights  and  duties.  But  protection  is  the  oon- 
sideration  rather  for  the  liability  to  taxation 
than  for  actual  taxation;  as,  if  the  government 
should  see  fit  to  collect  all  its  taxes  from 
lands,  persons  owning  no  lands  and  therefore 
not  taxed,  bnt  liable  to  be  taxed,  would  be 
equally  entitled  to  protection  with  the  land 
owner  himself.  In  Great  Britain  and  the 
United  States  it  is  a  constitutional  maxim  that 
taxation  and  representation  go  together,  and 
the  people's  representatives  vote  the  taxea 
whion  the  people  ore  to  pay.  A  violation  of 
this  maxim  led  to  the  AJnerican  revolution. 
The  exact  force  of  the  maxim  is  not  well  de- 
termined. It  is  not  usually  in  doubt  so  far  aa 
the  general  taxes  for  the  nse  of  the  state  ore 
oonoerned :  these  must  be  granted  by  the  legis- 
lature; but  in  the  case  of  local  taxes  some 
questions  remtun  to  be  determined.  There 
can  be  no  doubt  that  local  powers  to  tax  are 
not  inherent  in  the  municipalities,  but  must 
be  conferred  by  the  state.  Usoolly  they  are 
conferred  with  proper  restriclions,  and  the 
mnnici polities  are  then  left  to  exercise  them  at 
discretion.  And  it  must  be  conceded  that 
when  the  powers  are  to  be  employed  for  purely 
local  purposes  in  which  the  commonwealth  at 
large  has  no  concern,  this  maxim  would  be 
disregarded  if  liberty  in  the  premises  were  not 
left  to  the  people  directly  interested ;  and  this 
in  the  United  States  is  customary.— See  Leone 
Levi,  "  On  Taxation,  how  it  is  Raised  and  how 
Expended"  (London,  I860);  Parien,  TVutM 
dti  imp6U  e/mtidirit  tout  It  rapport  Kittoriqut, 
ieonomiqve  et  poHUgut  en  France  et  A  Vitran- 
ger  (6  vols.,  Paris,  1863-4) ;  Sir  Morton  Peto^ 
"  Taxation,  its  Levy  and  Expenditure,  past  and 
fntnre"  (New  York,  1988);  E.  Dudley  Bax- 
ter, "The  Taxation  of  the  United  Kingdom" 
(London,  1869),  and  "Taxation  and  Local  Gov- 
ernment" (1874):  Gieorge  J.  Goschen,  M.  P., 
"Local  Taxation"  (London,  1872);  Sargeaat, 
"  Taxation,  Past,  Present,  and  Fntnre  "  (Lon' 
don,  1874) ;  B.  8.  Blackwell,  "  Tax  Titles  "  (8d 
ad.,  Boston,  1ST4);  "Local  Oovemment  and 
Taxation,"  edited  by  J.  W.  Probyn  ("Oobden 
Olab  Essays,"  187^;  Francis  Hilliard,  "The 
Law  of  Taxation  "  (Boston,  1879) ;  and  Thom- 
as M.  Oooley,  "The  Law  of  Taxation"  (Ohi- 
cago,  1 97S). 

TAXOiaMT  (Gr.  rifif,  arrangement,  and 
Akftfia^  a  skin),  the  art  of  preparing  the  skina 
of  animals  so  that  they  retain  th^  natural 
appearanoea,  and  also  of  arranging  them  in 
the  forms  and  natnral  positions  of  the  animala 
from  which  they  are  taken.  This  often  in- 
cludes the  preservation  of  the  skeleton  or  parts 
of  the  skeleton,  whioh  is  replaced  as  being  the 
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most  oonTenient  model  or  frame  on  wUdi  tlie 
skio  can  be  placed.  The  art  also  inoludea  the 
preservatioD  of  the  whole  of  the  bodies  of 
Bnutl  animate,  wbioh  in  auoh  caaea  la  STnon;- 
mona  with  embslminS'  1'he  prinoipal  opera- 
tions in  taxidennj  are  the  removal  of  the 
akin,  which  requires  much  care  and  dexterity, 
and  ita  treatment  with  aome  preaerrlng  prep- 
aration, aa  anenioal  aoqi,  oompoeed  of  arsenic 
1  OS.,  white  loap  1  oz.,  oarbonate  of  potsah 
1  dr.,  diiljlled  water  S  dra.,  camphor  3  drs. 
Thia  soap  prevents  the  attacks  of  insects  and 
keeps  the  skin  soft.  The  larger  skins  are 
oft^  treated  with  the  following  preparation, 
called  "  preservation  powder : "  arsenic  and 
bnmt  alnm  each  I  lb.,  gronnd  oak  bark  3 
lbs.,  camphor  i  lb.  Gloves  should  be  oaed  in 
applying  the  preparation.  Oorroaive  anbli- 
tnate,  carbolic  acid,  and  more  recently  salicy- 
lic add,  have  been  need  in  different  ways  with 
Haceoas.  There  are  so  many  details  that  di- 
rections cannot  be  given  in  thia  place. — See 
directions  by  Prof,  S,  F,  Baird  in  the  "  Report 
of  the  Smithaonian  Inatitation "  for  18G6 ; 
Swainaon's  "Taiidenny,"  forming  a  volume 
of  Lnrdner's  "Cabinet  Oydopffidia;"  and  the 
"Taxidermist's  Manual,"  by  Oapt.  Tliomaa 
Brown,  F.  Z.  S.  (New  York,  18T6). 

TAT,  a  river  and  loch  of  Perthshire,  Scot- 
land. The  river  rises  in  a  amall  loch  on  the 
border  of  Argyleshire,  and  is  called  the  Fillan 
until  it  paasea  through  Loch  Dochart,  8  or  9 
m.,  and  thenoe  to  Loch  Tay,  10  m.  farther,  it 
is  generally  known  as  the  Bochart.  Near  Looh 
Tay  it  receives  the  Loohie,  and  below  that 
loch  the  river  Lyon  and  numerona  other  tribn- 
tariea.  It  is  nearly  120  m.  long,  and  describea 
almost  a  aemidrcle,  flowing  roainly  N.  E.  and 
S.  E.,  nntil  it  reaches  Perth,  whence  it  flows 
nearly  E.  through  the  frith  of  Tay  into  the 
North  aeo.  Jt  has  tide  water  and  is  navigable 
for  vessels  of  9  fL  draught  to  Perth.  Above 
this  point  it  flows  throngh  the  flnest  valley 
of  Scotland,  and  it  discharges  a  larger  volume 
of  water  than  any  other  nver  of  Uie  British 
islands.  Its  salmon  fisheries  are  celebrated. 
Loch  Tay  is  about  16  m.  long  and  1  m.  wide, 
with  steep,  predpitons  banks,  and  is  said  to 
have  been  sounded  to  a  depth  of  SOO  fL  Ben 
Lawera,  on  its  N.  W.  shore,  rises  to  a  hdght 
of  8,984ft. 

TAHSETBS,    See  Laoonia. 

TATUW,  the  name  of  six  counties  in  the 
tTnited  States.  LAN.  county  of  West  Vir- 
ginia, intersected  by  the  Tygort's  Valley  river ; 
area,  180  sq.  m. ;  pop.  in  1870,  9,867,  of  whom 
S43  were  colored.  The  surface  is  very  billy, 
and  the  soil  in  some  parts  fertile.  Iron  ore 
and  bttuminons  coal  are  abundanL  The  chief 
productions  In  1870  were  28,684  bashels  of 
wheat,  9B,489  of  Indian  com,  46,166  of  oats, 
10,806  of  potatoes,  97,938  lbs.  of  bntter,  IT.asa 
of  wool,  and  B.TIO  tona  of  bay.  There  were 
l.SSO  horsea,  1,791  milch  cows,  4,638  other  cat- 
tle, 0,000  sheep,  and  2,6C1  swine;  4  tanneries, 
3  iron  fonnderies,  0  floor  mills,  7  aaw  mills, 
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and  S  machine  shops.  Capital,  Pruntytown. 
U.  A  W.  connty  of  Georgia,  bonnded  K.  and 
E.  by  Flint  river  and  drained  by  Whitewater 
and  other  creeks;  area,  about  400  aq.  m. ;  pop. 
in  1870,  7,148,  of  whom  3,962  were  colored. 
The  snrf  ace  is  undulating  and  the  soil  generally 
fertile.  It  is  intersected  by  the  BoDt£weatem 
railroad.  The  chief  productions  in  1870  were 
6,9S3  bushels  of  wheat,  119,369  of  Indian  com, 
6,491  of  osts,  16,344  of  sweet  potatoes,  and 
8,6fi9  bales  of  cotton.  There  were  348  horaee, 
664  moles  and  asaes,  1,S2D  milch  cows,  8,468 
other  cattle,  1,169  sheep,  and  6,839  swine;  1 
cotton  factory,  2  flour  miUa,  and  9  saw  mills. 
Capital,  Bntler,  UL  A  N.  connty  of  Florida, 
bonnded  8.  W.  by  the  gulf  of  Mexico  and  W.  by 
the  Ocilla  river,  and  drained  by  several  streams ; 
area,l,100sq.  m. ;  pop.  in  1870, 1,4G8,  of  whom 
79  were  colored.  The  surface  is  level  and  the 
soil  sandy.  The  chief  productions  in  1870 
were  20,63G  bashela  of  wheat,  9,63S  of  aweet 
potatoes,  344  balea  of  cotton,  6  hogsheads  ol 
sugar,  and  4,869  gallons  of  molassea.  There 
were  117  horses,  1,040  milch  cows,  4,840  other 
cattle,  and  4,660  swine.  Capital,  Perry.  IT. 
A  N.  W.  county  of  Texas,  drained  by  Clear  fork 
of  Brazos  river ;  area,  900  sq.  m. ;  returned  in 
1870  as  having  no  popolation.  The  surface  is 
mostly  table  land,  with  little  timber  or  water. 
T>  A  central  connty  of  Kentucky,  drained  by 
affluents  of  Green  river;  area,  about  3T6  »q. 
m.;  pop.  in  1870,  8,226,  of  whom  1,860  were 
colored.  The  surface  is  hilly  and  the  soil 
fertile.  The  chief  productions  in  1870  were 
27,744  bushels  of  wheat,  289,681  of  Indian 
com,  66,867  of  oats,  11,969  of  potatoes,  1,309,- 
830  lbs.  of  tobacco,  17,040  of  wool,  96,869  of 
butter,  and  1,219  tons  of  hay.  There  were 
2,414  horses,  1,689  milch  cowa,  2,306  other 
catUe,  8,046  sheep,  and  18,608  swin&  Capi- 
tal, Campbeltsville.  TL  A  S.  W.  county  of 
Iowa,  bordering  on  Missouri  and  drained  by 
East  Nodaway,  One  Hundred  and  Two,  and 
Platte  rivers;  area,  660  aq.  m.;  pop.  in  1870, 
8,989.  The  surface  Is  generally  level  and  the 
soil  fertile.  The  chief  prodnctions  in  1870 
were  66,862  bnshels  of  wheat,  488,089  of  In- 
dian com,  86,886  of  oats,  88,607  of  potatoes, 
88,868  lbs.  of  wool,  120,167  of  hotter,  and 
14,174  tons  of  hay.  There  were  2,744  horses, 
2,669  milch  cows,  6,898  cattle,  9,968  sheep, 
and  10,666  swine;  3  flour  mills,  8  saw  milU, 
and  1  woollen  factory.    Capital,  Bedford. 

lAlUM,  Bayard,  an  American  author,  bom 
In  Eennett  Square,  Chester  co..  Pa.,  Jan.  11, 
1826,  died  in  Berlin,  Prussia,  Dec.  19,  1878. 
In  1842  he  became  an  apprentice  in  a  printing 
office.  In  1844-'6  he  made  a  pHsdestrian  tour  in 
Europe,  and  in  1846  pnblished  "  Views  Afoot, 
or  Enrope  seen  with  Knapsack  and  Stafi*." 
For  a  year  be  edited  a  newspaper  in  Phtenii- 
ville,  Pa.,  then  went  to  New  York,  wrot* 
for  the  "Literary  World,"  and  soon  after 
joined  the  editorial  staff  of  the  "Tribune,"  in 
which  journal  many  of  his  sabsequent  works 
of  travel  first  appeared.    In  1840  he  Tisited 
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OalUornia,  and  retnined  hom«  bj  the  va.j  of 
Mexico.  In  18GI  he  set  out  on  &  protracted 
tour  in  the  East,  in  the  ooorte  of  which  he 
ascended  the  Nile  to  lat.  13°  80'  N.,  and  after- 
ward traversed  large  portioiu  of  Asia  Minor, 
Bjria,  iind  Europe;  and  in  the  latter  part  of 
16S3  he  made  a  new  departore  from  England, 
crossing  Aaia  to  Calcutta,  and  thenoe  proceed-^ 
iog  to  China,  whore  he  joined  the  eipeditiou 
of  Oommodore  Perry  to  Japan ;  and  he  after- 
ward made  several  other  journeys.  In  1863-'8 
he  was  seoretarj  of  legation  at  St.  Fetershnrg, 
and  part  of  the  time  charge  d'a&ures.  In 
ISTl  he  revisited  Egypt,  and  attended  the  mil- 
lennial celebration  in  Iceland;  and  in  Feb., 
1876,  be  waa  appointed  minister  to  Gkrmanj, 
where  he  had  previoDslj  resided  several  years 
at  iotervala.  He  was  also  well  known  as  a 
lecturer.  Besidea  his  "  Views  Afoot,"  he  pub- 
lished "  El  Dorado,  or  Adventures  in  the  Path 
of  Empire"  (2  vols,  IBmo,  1860);  "A  Jonmey 
to  Central  Africa  "  (1864)  [  "  The  Lands  of  the 
Saracen"  (1854);  "A  Vuit  to  India,  China, 
and  Japan"  (1866^;  " Northern  Travfd :  Sum- 
mer and  Winter  Piatnrea  of  Sweden,  Denmark, 
and  Lapland"  (London,  1807;  New  York, 
18S8);  "Travel3inar«wceandRnaBiB"(186B); 
"At  Home  and  Abroad,  a  Sketch  Book  of  Life, 
Scenery,  and  Men"  (1869^  2d  series,  18S3); 
"  Colorado,  a  Saranier  Trip  "  (1867),-  "By- Ways 
of  Europe  "  (1869) ;  and  "  Egypt  and  Iceland  " 
(1874).  His  volumes  of  poems  arer  "Ximena, 
or  the  Battle  of  the  Sierra  Morena,  and  other 
Poems"  (Philadelphia,  1844);  "Rhymes  of 
Travel,  Ballads,  and  other  Poems"  (1848); 
"The  American  Legend,"  a  poem  delivered 
before  the  Phi  Beta  Kappa  society  of  Har- 
vard university  (18B0) ;  "Book  of  Somanoes, 
Lyrics,  and  Songs"  (1861);  " Poems  and  Bal- 
lads "  (1854) ;  "Poems  of  the  Orient "  (1865) ; 
"  Poems  of  Home  and  Travel,"  a  selection  from 
bis  early  lyrics  (Boston,  1855);  "The  Poet's 
Journal"  (1883);  "The  Hatnre  of  St  John" 
(1808);  "The  Ballad  of  Abraham  Lincoln" 
(1869);  "The  Masque  of  the  Oods"  (1872); 
"  Lars,  a  Pastoral  of  Norway  "  (1878) ;  "  The 
Prophet,  aTragedy"  (1874);  and  "Home  Paa- 
to^al^  Ballads,  and  Lyrics"  (1875).    He  also 

Sublisbed  the  novels  "  Hannah  Thurston,  a 
tory  of  American  Life"  (1888),  "John  God- 
frey's Fortunes"  (1864),  "The  Story  of  Ken- 
nelt"  (1866),  and  "Joseph  and  his  Friend" 
(1870).  He  translated  in  the  original  metre* 
both  parts  of  Goethe's  "  Faust  '^  (18TO-'71). 
and  eaited  a  "  Oyclopeedta  of  Modem  Travel 
(Cincinnati,  1868),  "Frithiofs  Saga,"  trans- 
lated by  W.  L.  Blackley  from  the  Swedish  of 
Tegn6r(ie67),  Auerbaoh's  "  Villa  on  theRbine  " 
(2  vols.,  1869),  and  "  Illustrated  Library  of 
Travel,  Exploration,  and  Adventure  "  (vols.  L- 
iv.,  1872-'4).  Several  of  his  works  have  been 
translated  into  German,  French,  and  Russian. 
He  had  been  long  engaged  upon  a  biography 
of  Goethe,  which  he  left  unfinished. 

TiTLOB,  BrMk,  an  English  math  era  atician, 
bom  at  Edmonton,  Ang.  18,  168G,  died  in  or 


near  London,  Dee.  99,  1781.  la  1701  ho  «d- 
ter«d  Bt  Jonn's  college,  Cambridge,  and  in 
1708  wrote  his  treatise  on  the  "Centre  of  0»- 
oillation,"  which  was  published  in  1713  in  the 
"  Fbilosopbioal  Transaotions."  In  1712  he  was 
chosen  a  fellow  of  the  royal  society,  and  from 
1714  to  1718  was  its  seoretary;-  and  ha  con- 
tributed papers  on  magnetism  and  mathemat- 
ical snbjecto.  His  Methcdu*  Inerem^ntorum 
(171C)  is  the  first  treatise  in  which  the  oalen- 
Iqs  of  finite  differences  is  proposed  for  con- 
sideration, and  contains  the  first  enunciation  of 
the  celebrated  theorem  which  bears  hia  name. 
In  1715  he  conducted  a  controversial  corre- 
spondence with  Count  Raymond  de  Montmort 
on  the  tenets  of  Malebranche,  and  in  1719  he 
published  his  "New  Principles  of  Linear  Per- 
spective."   His  GonUmplatw  PhilMophiet 


number  of  works  which  are  still  unpublished. 

TiTUHt,  fJIwaid  T.,  an  American  clergyman, 
boni  in  Richmond,  Va.,  Deo.  25,  1798,  died  in 
Boaton,  April  8,  1871.  From  7  to  17  years  of 
age  he  was  a  sailor  boy.  Captured  on  a  priva- 
teer In  the  war  of  1812,  he  was  imprisoned  at 
Dartmoor,  England,  and  anted  as  ohwlain  to 
the  prisoners.  In  conneotion  with  the  New 
England  Methodist  conference  he  began  stated 
tabors  and  continued  nine  years,  till  about 
1823,  when  he  became  chaplain  of  the  Boston 
seamen's  bethel,  which  post  he  retained  till 
his  death,  acqairing  a  world-wide  fame  as  the 
eloquent  sailors-'  preacher.  For  many  years  he 
was  known  as  Father  Taylor,  He  visited  Eu- 
rope in  1882,  and  Palestine  in  1842;  and  he 
waa  ch^)lain  of  the  Macedonian,  aent  in  1846 
to  the  relief  of  the  starving  poor  of  Ireland. 

TiTLOB,  ftiWiH,  a  signer  of  the  Declaration 
of  Indepeodance,  bom  in  Ireland  in  1716,  died 
in  Easton,  Pa.,  Feb.  28, 1781.  After  receiving 
a  good  education,  he  oame  to  America  as  a 
"  redemptioner,"  and  bound  himself  tor  a  term 
of  years  to  an  iron  manufsotnrer  at  Durham, 
Pa.  Hit  employer  subsequently  made  him  his 
clerk,  and  altef  his  death  Taylor  married  hia 
widow  aud  became  master  of  the  ectablishmenL 
He  was  a  member  of  the  provincial  assembly 
from  1764  till  1770,  when  he  waa  made  a  judge 
of  the  county  court  and  colonel  of  mililja.  In 
October,  1775,  he  was  again  elected  to  the 
provincial  assembly.  He  was  elected  to  the 
continental  congress  on  July  20,  1776,  signed 
the  Declaration  on  Ang.  3,  and  in  March,  1777, 
retired  from  congress. 

TATUW,  Sir  hiry,  an  English  poet,  bom  in 
1800.  In  1824  he  entered  the  oolonial  ofBce, 
where  he  has  long  been  one  of  the  five  senior 
clerks.  His  earliest  publication  waa  "  Isaac 
Oomnenua,  a  Play"  (1827),  and  he  is  best 
known  by  two  dramas  in  blank  verse,  "  Philip 
van  Artevelde"  (1834)  and  "Edwin  the  Fdr'' 
(1842).  His  other  works  include  "The  Eve 
of  the  Oonqnest,  and  other  Poems"  (1847); 
"Notes  from  Life,  in  Six  Essays"  (1847); 
•<  Notes  from  Books,  in  Fonr  Easayi "  (1849) ; 
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"  The  Virgin  Widow,  a  Play  "(1  SCO);  (md"St. 
Clement'e  J.ve,  a  Fla;"  (1882).  A  oollective 
edition  of  bii  plajB  and  poemi  was  published 
in  1893  (S  vola.  8to). 

TITUMI,  bMt  an  English  anthor,  bom  st 
Lftvenham,  Suffolk,  Ang.  17,  178T,  died  at 
Stanford  Rivers,  Essex,  Jane  38,  18S6.  His 
father,  Isaac  Taylor,  originally  a  line  engraver, 
became  a  dissenting  minister,  and  wrote  sev- 
eral popnlar  books  for  children.  His  mother, 
Ann  Taylor,  wrote  "Maternal  Solicitude"  and 
other  edncational  works.  The  son  was  trained 
as  an  artist,  bat  devoted  himself  to  literature, 
and  also  displayed  much  meohanical  iogenn- 
ity  in  bis  invention  of  an  engraving  machine 
which  was  employed  in  producing  the  plates 
for  Trull's  iTosephns,  and  a  machine  for  engra- 
ving patterns  on  rollers  for  calico  printing,  now 
in  use  in  Manchester.  Some  of  the  designs 
from  his  pencil  were  engraved  for  Boyd^l's 
Bible.  ThoQgh  brought  np  bb  a  dissenter,  he 
became  a  member  of  tbe  established  church. 
In  1BS3  he  received  a  civil  service  pension 
of  £100  for  his  services  to  literature  in  the 


"  History  of  the  Transmission  of  Ancient  Books 
to  Modern  Times"  (,1927);  "The  Process  of 
Historical  Proof  Eiemplified  and  Explained  " 
(1838);  "Balance  ot  Criminality,  or  Mental 
Error  compared  with  Immor^  Condnct " 
(1928) ;  and  a  translation  of  Herodotus  with 
notes  (1829).  In  1829  appeared  anonymously 
bis  "Natural  History  of  Enthusiasm,"  which 
was  received  with  extraordinary  favor,  and 
was  followed  by  "  A  New  Model  of  Obris- 
tian  Missions"  (1829);  "Saturday  Evening" 
(1882);  "Fanaticism  "(1888);  "  Spiritual  Des- 
potism" (1886);  and  "Physical  Theory  of 
Another  Life"  (1838),  the  last  leading  to  the 
vturender  of  the  author's  ineoffnilo.  His  other 
works  are:  "Home  Ednoatiou" (1888);  "An- 
dent  Ohristianity,  and  the  Doctrines  of  the 
Oxford  Tracts  for  the  Times"  (8  parts,  1689- 
'40 ;  4th  ed.,  with  supplement  and  indexes,  3 
Vols.  Svo,  1844);  "Man  Responsible  for  his 
Dispositions,  Opinions,  and  Conduct"  (1840) ; 
"Lectures  on  Spiritual  Christianity"  (1841); 
"Loyola,  and  Jesuitism  in  its  Rudiments" 
(1849):  "Wesley  and  Methodism"  (1851); 
"The  Restorations  of  Belief"  (1866);  "The 
World  of  Mind"  (1857) ;  "Logic  in  Theology, 
and  other  Essays"  (1869);  "The  Liturgy  and 
the  Dissenters,"  and  "  Ultimate  Civilizntion, 
and  other  Essays"  (1860);  "Tlie  Spirit  of 
Hebrew  Poetry  "  (1 881) ;  and  "  Considerations 
on  the  Pentateuch"  (1888).— His  brother  juv- 
FEETS  published  a  number  of  popular  books 
for  young  people.  His  sisters  Ann  (died  1886) 
Ad  JiSB  (1788-1824)  published  "Original 
Poems  "  and  "  Hymns  "  (or  children,  and 
"Hymns"  for  Sunday  schools.  (See  "Auto- 
biography and  other  Memorials  of  Mrs.  QObert, 
formerly  Ann  Taylor,"  edited  by  Josiah  Gil- 
bert, 2  vols.,  London,  1874.)  Jane  also  pub- 
lished "  Display,"  a  tale  (1816),  and  "Oontri- 


bntionsof  Q.  Q."(1834);  and  her  "Memoirs, 
Oorrespondence,  and  Poetical  Remains"  ap- 
peared in  1826  (3  vols.).— His  son  Isaac,  a 
clergyman  of  the  established  church,  has  pub- 
lished "Words  and  Places"  (1864;  enlarged 
ed.,  ISSG),  which  attempts  to  give  a  complete 
explanation  of  the  local  names  of  Great  Brit- 
ain; "The  Family  Pen :  Memorials  Biograph- 
ical and  Literary  of  the  Taylor  Family  of  On- 
gar"  (2  vols.,  1867);  and  "Etmscan  Research- 
es "  (1874). 

Tl¥li«,  UdsK  Silvia  JwtiM,  baron,  a  French 
author  of  English  origin,  bom  in  Brussels,  Ang. 
16, 1789.  After  studying  art  he  served  several 
years  in  the  French  army,  reaching  the  rank 
of  m^jor,  and  afterward  travelled  in  Italy, 
Greece,  and  the  East,  bringing  back  rich  col- 
lections, which  he  placed  in  the  galleries  and 
museums  of  Versailles  and  Paris.  He  exerted 
himself  to  procure  from  the  French  chambers 
the  restoration  of  tlie  principal  monuments  of 
the  middle  ages  in  France ;  in  1834  was  made 
royal  commissary  of  the  ComSdie  Fran^aise; 
and  at  the  direction  of  the  government  twice 
visited  Egypt,  and  negotiated  the  transfer  to 
France  of  the  obelisks  of  Lnior  and  other 
Egyptian  antiquities.  He  was  made  a  sena- 
tor in  1889.  In  oonnectiDn  with  0.  Nodler- 
and    De   Caillieu,    he  edited   tbe  illustrated 


rwDue.  ,  ,  , 
d'4friqv»  de  Tanger  i  Tetovan  (4to,  1B2S  et 
uq.) ;  Za  Syrie,  VEgypte,  la  PaUttint  et  la 
Judit  (4tO,  1837  et  teg.) ;  PilBr<nag»  d  Jiraia- 
lem  (1341);  and  Voyagt  en  Sniite,  en  Italie, 
en  Sieile,  en  AngUUrre,  en  £eout,  en  Alls- 
magne,  en  Oriee,  &c.  (1843). 

TiTLDI^  JctcbTt  ui  English  theologian,  bom 
in  Cambridge  in  1618,  died  at  Lisbum,  Ire- 
land, Aug.  IS,  1667.  His  father  was  a  barber 
and  surgeon,  and  he  was  educated  as  a  sizar 
at  Cambridge,  but  obtained  a  fellowship  at 
Oxford  in  1886,  and  in  1688  the  rectory  of 
TTppingham  in  Rutland.  In  tbe  civil  wars  he 
aahered  to  Charles  I,,  who  made  him  his  chap- 
lain, and  for  a  defence  of  episcopacy  written 
at  the  king's  request  commanded  his  admission 
to  the  de^ee  of  D.  D.  in  1842.  The  same  year 
his  rectory  was  sequestered  hy  the  parliament, 
but  ha  continued  to  write  for  the  royal  cause 
till  1646,  when  he  was  obliged  to  retire  into 
Wales,  where  he  maintained  himself  by  teach- 
ing school,  and  wrote  some  ot  his  most  im- 
portant works.  His  "Liberty  of  Prophesy- 
ing "  (1647),  in  behalf  of  toleration,  was  pub- 
lished at  the  very  crisis  of  the  civil  struggle. 
This  was  followed  by  his  "Holy  Living  and 
Dying"  (1800-'6]),nowperhapsthebe8t  known 
of  his  works,  and  "The  Great  Exemplar,  or 
the  Life  and  Death  of  the  Holy  Jesus  "  (1668). 
He  snbsequently  preached  occasionally  in  Lon- 
don, and  suffered  several  short  imprisonments 
on  account  of  hb  royalist  sympathies.  He  wa* 
also  censured  by  his  own  party  for  some  ex- 
presnons  thought  to  Indicate  Romanist  views, 
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and  in  1668  was  impritoned  in  the  tower  in 

aonaeqaenae  of  hii  pablisher  having  prefixed 
ta  bis  eoUeotioD  of  offices  a  print  of  Ohrist  Id  the 
attitade  of  prayer.  He  was  released  throogh 
the  efforts  of  Evelyn,  and  on  the  iDvitatioii  of 
the  ear]  of  Oonwaj  removed  to  the  north  of 
Ireland.  Id  1660  he  went  to  London  to  pab- 
liah  his  "Doctor  Dnbitantinni."  the  most  ei- 
teneive  work  on  casaiatry  in  tne  English  Ian- 

fuage.  While  there  he  signed  the  royalist 
eclaration  of  April  24,  and  Obarles  II.  on  his 
restoration  nominated  him  bishop  of  Bown 
and  Ooonor,  to  which  the  biahoprio  of  Dro- 
more  waa  aoon  added.  He  wtw  shortly  after- 
ward made  a  member  of  the  Irish  privy  coan- 
cil,  and  elected  vice  chancellor  of  the  Dniversi- 
ty  of  Dublin.  His  second  wife  waa  a  natural 
danghter  of  Oharlea  I.  Aa  a  writer  of  sermons 
Bishop  Taylor  stands  preeminent.  Hia  com- 
plete works  were  pnblished  by  Bishop  Heber 
with  a  memoir  (16  vols.,  London,  1820-'22), 
and  his  life  by  R.  A.  Wilmott  (London,  1S4T). 
TATLM^  Jeti,  an  English  author,  called  "  the 
water  poet,"  bom  in  Gloncester  in  1680,  died 
in  London  in  I6S4.  He  was  edaoated  at  the 
free  school  of  Glonoester,  and  waa  apprenticed 
to  a  London  waterman,  an  occupation  which 
he  followed  during  the  greater  part  of  his  life. 
In  1699  he  served  in  the  fleet  nnder  the  earl  of 
Essex,  and  was  present  at  the  attack  npon  Oadiz. 
After  his  return  he  plied  on  the  Thames,  and 
collected  the  lientenant  of  the  tower's  demand 
on  imported  wines.  Subsequently  he  kept  a 
pablic  house  in  Fhcenii  lane,  Long  Acre.  His 
publications,  in  prose  and  In  verae,  amounting 
to  npward  of  80,  are  of  value  aa  illastrations 
of  opinions  and  maonera  during  the  first  half 
-of  the  ITth  century.  They  were  published  in 
folio  in  1980.  Two  of  the  moat  curious  of  his 
prose  works  are  devoted  to  descriptions  of  a 
journey  on  foot  to  Scotland  in  1618,  and  of 
another,  made  principally  in  a  boat,  from  Lon- 
don to  Hereford  in  1941. 

TATLM,  Jaki,  an  English  minister,  bom  near 
Lancaster  in  1994,  died  at  Warrington,  March 
6,  1791,  He  waa  educated  at  Whitehaven,  and 
settled  for  18  yeara  aa  teacher  and  minister  at 
Eirkstead  in  Linoolnahire.  In  1733  he  was 
chosen  pastor  of  a  Freabyterian  congregation 
at  Norwich,  where  he  preached  for  24  years, 
and  avowed  anti-Trinitarian  sentiments.  In 
1767  he  beoame  prinoipal  of  the  dissenting 
academy  at  Warrington.  His  principal  pub- 
lished works  are:  "  The  Scripture  Doctrine  of 
Original  gin"  (1788);  "A  Paraphrase  on  the 
Epistle  to  the  Romans"  (1746):  "The  Scrip- 
ture DoQtrine  of  the  Atonement "  (1760) ;  "  An 
Hebrew  English  Ooncordance "  (9  vols,  fol., 
1764-'7);  and  "A  Scheme  of  Scripture  Di- 
vinity "  (1763),  edited  by  hia  aon. 

TITLOB,  KalknM  WWu^  an  American  cler- 
gyman, bom  in  New  Ifilford,  Oonn.,  June  23, 
1789,  died  in  New  Haven,  Haroh  10,  1868. 
He  graduated  at  Tale  coU^:»  in  1607,  studied 
theology,  and  in  1B13  waa  orduned  pastor  of 
the  first  ohnrch  (Oongregational)  in  New  Haven, 


and  became  eminent  as  &  presoher.  In  ISSS 
he  waa  called  to  the  Dwi^t  profeaaorship  of 
di^aoUo  theology  in  Yale  college,  in  which 
ofBoe  he  continned  till  his  death.  In  1838  he 
preached  at  New  Haven  the  eorusio  ad  eierum, 
m  which  he  set  forth  views  upon  hnman 
depravity  and  other  related  doctrines  which 
caused  him  to  be  widely  denounced  for  heresy ; 
and  for  several  years  he  maintained  a  vigorona 
diacuaaion  of  theae  and  similar  topics,  through 
the  quarterly  "  Christian  Spectator,"  Since 
his  death  f  onr  volomes  of  his  works  have  been 

Sabiished,  viz. :  "  Pracdcat  Sermons  "  (6vo, 
ew  York,  1868);  "Lectnrea  on  the  Moral 
Government  of  God"  (2  role.,  1869);  and 
"Essays,  Lectures,  Sec,  upon  Select  Topics  in 
Revealed  Theology  "  (1869). 

TilLM,  BManl,  ou  English  printer,  bom  in 
Norwich,  Uay  18,  1781,  died  in  Richmond, 
Dec.  1,  1868.  He  atudied  the  olassicB]  and 
other  langnagea  and  literature  while  learning 
the  printer's  trade  in  London,  and  in  1808  ea- 
tabhshed  himself  In  business  with  his  father; 
and  hia  press  soon  became  the  medium  through 
which  nearly  all  the  more  important  works  in 
scientific  natorsl  history  were  published.  In 
1807  he  became  a  fellow  of  the  Linnnan  aocia- 
ty,  and  in  1810  was  elected  its  nnder-secretary, 
an  office  which  he  held  nearly  half  a  century. 
He  also  attached  himself  from  the  commence- 
ment to  the  "British  Association  for  the  Ad- 
vancement of  Soienoe,"  In  1822  he  became  a 
joint  editor  of  the  "  Philosophical  Uagazine," 
and  in  1888  he  eetabUshed  the  "Annals  of 
Natural  History."  Hia  own  literary  labor^ 
which  were  principally  in  the  field  of  BibliciU 
and  philological  research,  comprise  en  edition 
of  Tooke's  "Diversions  of  Pnriey"  (1829  and 
1840),  enriched  with  notes;  Warton's  "Hia- 
tory  of  English  Poetry  "  (1840),  in  the  re«dit- 
ing  of  which  be  took  the  chief  part;  "Tay- 
lor's Scientific  Memoirs,"  &c. 

TATLOB.  L  8t^k(a  WWaM,  an  Americui 
educator,  born  in  Adams,  Mass.,  Oct  28,  1791, 
died  at  HamUton,  N.  Y.,  Jan.  7,  1869.  He 
graduated  at  Hamilton  college,  N.  Y.,  in  1817, 
and  became  a  teacher.  From  18SB  to  184S 
he  was  professor  of  mathematics  and  natnral 
philosophy  in  Hamilton  college  (now  Madison 
university),  from  1849  to  1861  president  of 
the  nniversity  of  Lewisbnrg;  Pa.,  and  from 
1S61  till  hia  death  president  of  Madison  uni- 
versity, of  which  he  published  a  historioal 
sketch,  n.  iMjaBte  FnakbL  an  American  au- 
thor, son  of  the  preoedlng,  bom  fn  Lowville, 
N.  Y.,  fn  1829.  He  was  educated  at  Madison 
univerrity.  For  many  years  he  waa  literary 
editor  of  the  Ohioago  "  Evening  Jonmal,"  and 
during  the  civil  war  he  was  its  principal  cor- 
reapondent  with  the  armies  of  the  west  Af- 
ter the  war  be  settled  at  La  Porte,  Ind.  He 
has  published  "The  Attractions  of  Language" 
(1846);  "January  and  June,"  essays  and  po- 
ena (18G8);  "Pictures  in  Oamp  and  Field" 
(1807);  "The  World  on  Wheels,"  railroad 
■    ■  ■       (18T8);   "Old   Time    Hoturea   and 
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fihesvM  of  BhTine"  (IBTi);  and  "Songa  of 
Yeaterday  "  (187fi). 

TIIUK,  TfeMM,  BD  English  scbolar,  snr- 
named  the  "  i'latoniat,"  bora  in  London,  May 
15,  1T68,  died  at  Walworth,  Not.  1,  1830. 
He  atudied  the  olaaaica,  mathematioa,  and  ohem- 
iatry,  and  became  clerk  in  a  banking  honae. 
Ua  iMoed,  in  the  coarse  of  40  years,  tranaU- 
tiooa  of  part  or  the  whole  of  the  hymns  of 
Orphena,  the  works  of  Plato  (S  vols.  4to), 
Frodas,  Jnlian,  PaDsaniaB,  Flotinas,  Apnleiaa, 
Aristotle,  Maiimos  TjrinB,  Datnophiliw,  lam- 
bliohna,  Hierooles,  Porphyry,  Oelans,  Ooellos 
Lacanoa,  and  OlympiodomB,  and  tbs  "  Ohai- 
dean  Oracles."  He  also  published  worka  on 
geometry  and  arithmetic,  on  the  Eleoainian 
and  Bacchic  mysteries  (new  ed.,  with  intro- 
daction  and  notes  by  Alexander  Wilder,  M.  D., 
18T5),  on  "The  Rights  of  Brutes"  (in  ridicule 
of  Pune'a  "Rights  of  Man"),  a  new  edition 
of  Hederions'a  "Greek  Leiicon"  with  addi- 
tions, "  History  of  the  Restoration  of  the  Pla- 
tonic Theology,"  "  Miscellanies  in  Prose  and 
Verse,"  &o.     Hia  works  unonnted  to  GC  vols. 

TITUH,  'ha,  an  English  anthor,  born  in 
Sunderland  ia  161T.  He  graduated  at  Trinity 
college,  Cambridge,  and  became  a  fellow.  He 
waa  for  two  years  professor  of  English  Utera- 
tore  in  UnlTcraity  oollege,  London,  was  called 
to  the  bar  in  1846,  and  in  IBOO  became  sasi 
tani  secretary  to  the  board  of  health,  and 
1854  secretary.  Since  1906  he  has  been  seer 
tary  to  the  looal  government  act  office.  He  u 
the  Bothor  of  more  than  100  dramatic  pieces, 
among  the  most  snccesafnl  of  which  are  "Still 
Waters  Run  Deep,"  "The  Uneqoal  Matoh," 
"The  Overland  Route,"  "  The  Contested  Elec- 
tion," "  Oar  American  Oonsln,"  "TheTicket- 
of-Leave  Man,"  and  "  'Twixt  Axe  and  Crown." 
In  oonjunctiou  with  Charlea  Beade  he  has 
written  "Masks  and  Faoea"and  other  plays. 
He  has  also  poblished  a  "Life  of  Benjamin 
Robert  Haydon"  (S  vols.  Bto,  ISfiS) ;  an  edi- 
torial preface  and  continuation  of  the  "  Auto- 
blogr^hical  Recollections  of  0.  R.  Leslie  "  {2 
Tola.  8T0, 1860);  a  "Handbook  to  the  Pictures 
of  the  International  Exhibition  of  1868  "  (I 
1863);  "Birket  Foster's  Pictnres  of  English 
Landscape,  engraved  by  the  Brothers  Dalnel, 
with  Pictures  in  Words  by  Mr.  Tom  Taylor" 
(4to,  1862) ;  "  BaUsds  and  Songs  of  Brittany," 
translated  from  the  Freneh  of  Villemarque 
(«o,  1806) ;  and,  in  coninnotion  with  0.  W. 
Franks,  a  "  Catalogue  of  the  Worka  of  Sir 
Joahua  Reynolds"  (8vo,  1889). 

TiTLOft,  WOUh  C*^  an  Irish  anthor,  born 
in  Tooghal,  April  16,  1800,  died  in  Dnblin, 
Sept  la,  1849.  He  was  educated  at  the  uni- 
Territy  of  Dublin,  and  went  to  London,  where 
he  resided  till  two  years  before  his  death. 
His  chief  works  are :  "Historical  Misoellany" 
(lamo,  1828);  "History  of  France  and  Nor- 
mandy" (1880);  "History  of  the  OivU  Wars 
in  Ireland  "  (3  Tola.,  1881) ;  "  History  of  Mo- 
hammedanism and  its  Secta  "  (1884) ;  "  History 
of  Popery"  (1887);  "The  Bible  Illnatrated 


LOB  595 

from  Egyptian  Monnments  "  (1888) ;  "  Manual 
of  Modern  History"  (Svo,  18S8) ;  "Mannal  of 
Ancient  History"  (18S9) ;  "Natural  History 
of  Society"  (2  vols.,  1B40);  Romantic  Biog- 
raphy of  the  Age  of  Elizabeth  "  (2  vols.,  1842} ; 
"History  of  British  India"  (1842);  "Revola- 
tions,  Insurrections,  and  Conspiracies  of  En- 
rope"  (S  vols.,  1848);  and  "Memoirs  of  the 
House  of  Orleans"  (S  vols.,  1849).  He  also 
edited  Bacon's  essays  and  Chapman's  transla- 
tion of  Homer.  In  1840  he  was  employed  by 
the  British  government  to  inquire  into  the 
system  of  education  on  the  continent. 

TilLM,  WHui  MaAtfS*,  an  American  cler- 
gyman, bom  at  Kilmarnock,  Ayrshire,  Scot- 
land, Oot,  S8,  1829.  Ha  graduated  at  the  uni- 
versity of  Glasgow  in  1B49,  studied  theology 
in  Edinburgh,  was  licensed  to  preach  in  1662, 
and  in  18GU  waa  ordained  pastor  of  the  Uni- 
ted Presbyterian  church  at  Kilioaurs.  In  1666 
he  accepted  a  oall  to  the  United  Presbyteriaa 
church  at  Derby  road  (fiootle),  near  liver- 
pool,  and  remained  there  for  16  years.  In 
1871  he  visited  the  United  States  as  a  dele- 
gate of  the  United  Presbyterian  church  to  the 
general  asaembly  of  the  Presbyterian  chnrch 
in  the  United  States  at  Obicsgo.  In  1872 
he  became  pastor  of  the  Broadway  Taberna- 
cle oharch  in  New  York,  He  has  published 
"Life  Truths"  (London,  1862);  "The  Mira- 
cles: Helps  to  Faith,  not  Hindrances"  (Edin- 
burgh, 1665),  written  as  a  r^ly  to  Renan'^ 
"Lifeof  Jesns;"  "The  Lost  Found  and  Wan- 
derer Welcomed"  (1870);  "Darid,  King  of 
Israel"  (New  York,  1874);  and  "Elijah  the 
Prophet"  (1876). 

TITLOB,  Zsdnry,  twelfth  preudent  of  the 
United  States,  bom  in  Orange  co.,  Va.,  Sept. 
24,  1784,  died  in  Washington,  B.  C,  July  9, 
1860.  His  father.  Col.  Richard  Taylor,  serred 
throughont  the  revolutionary  war,  and  re- 
moved in  1785  from  Virginia  to  Kentucky, 
where  he  had  an  extensive  plantation  in  the 
neighborhood  of  Lonisville.  Zachary  was  en- 
ga(^  till  his  24th  year  on  the  plantation.  His 
brother  Hancock,  a  lieutenant  in  the  United 
States  army,  died  in  1808,  and  the  vacant  com- 
mission was  asngned  to  Zachary.  He  waa 
made  a  captcdn  in  November,  1810,  and  after 
the  deolaration  of  war  against  Great  Britain 
was  placed  in  command  of  Fort  Harrison,  a 
blockhouse  and  stockade  on  the  Wabash  river, 
about  GO  m.  above  Vincennes.  This  was  the 
first  object  of  attack  by  the  Indians,  a  large 
force  of  whom  invested  it  in  September,  1612, 
and  aftor  professions  of  peace  made  a  fnrions 
night  aaaanlt  and  set  fire  to  the  lower  buildings 
of  the  fort.  Taylor  had  bnt  60  men,  of  whom 
two  thirds  were  ill;  but  after  a  sharp  conflict 
of  several  hours  he  eitingnished  the  names  and 
repulsed  the  assailants  with  severe  loss,  For 
his  conduct  on  this  occasion  he  received  from 
President  Madison  the  rank  of  major  by  brevet, 
thefirst  instance  in  the  service  of  this  species  of 
promotion.  A  few  months  later  he  took  part 
m  a  SDooeaafol  expedition  led  by  Gen.  Hopkini 
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KgaiiiBt  tbe  Indian  TillagM,  and  in  1814,  with 
the  full  rank  of  major,  oommanded  an  expedi- 
tion against  the  British  and  Indians  on  Hook 
river.  On  the  reBtoratioii  of  peace  in  181B, 
congress  rednoed  tho  tnaf  and  onnolled  manj 
of  the  promotione  made  daring  the  war.  Tay- 
lor was  rednoed  to  the  rank  of  captain,  and  in 
oonsequeace  rasignad  hie  commission  and  re- 
tired to  his  plantation  near  LonisTille.  Being 
soon  reinstated  as  major,  he  was  employed  (or 
several  years  alternately  on  the  N,  W.  frontier 
and  in  the  sonth  where  in  18S2  be  hnilt  Fort 
Jesap.  In  1S19  he  became  lieutenant  ooloael, 
and  in  1S39  colonel.  In  the  latter  year  he  was 
engaged  in  the  Black  Hawk  war,  and  was  then 
oraered  to  Prairie  da  Ohien,  where  he  took 
command  of  Fort  Crawford,  which  had  hoen 
erected  under  his  anperintendence.  In  1836- 
'40  he  served  in  Florida.  On  Deo,  25,  188T, 
he  defeated  the  Indians  in  the  desperate  and 
decisive  hattle  of  Okeechobee,  and  was  pro- 
moted to  the  rank  of  brigadier  general  by 
breTetj  and  in  April,  1883,  he  was  made  com- 
mander-m-cfaief  in  Florida.  Id  1S40  he  was 
appointed  to  the  command  of  the  first  de- 
partment of  the  army  in  the  soathwest  He 
parohased  at  this  time  an  estate  at  Baton 
konge,  to  which  he  removed  his  family.  Oon- 
gresB  having  in  March,  1846,  passed  the  joint 
resolution  annexing  Texas,  Gen.  Taylor  was 
directed  to  defend  it  againat  invasion  from 
Mexico.  In  Jnly  he  embarked  at  New  Orleans 
with  1,S00  troops,  and  in  the  beginning  of 
August  encamped  with  them  at  Corpus  Christi, 
Texas,  where  he  was  re&nforced,  so  that  in 
November  his  forces  amounted  to  about  4,000 
men.  The  administration  desired  to  bring  the 
Mexican  question  to  a  crisis,  without,  if  pos- 
sible, incnrring  the  responsibility  of  beginning 
a  war.  Indirectly,  therefore,  it  endeavored  to 
induce  Gen.  Taylor  to  advance  his  forces  into 
the  disputed  territory;  but  he  disregarded  all 
hints  to  that  effect,  and  wonld  not  move  till 
explicitly  ordered  by  the  president.  Positive 
instructions  were  at  length  sent,  and  on  March 
8, 1848,  the  army  began  its  advance  toward  the 
Bio  Grande,  and  on  the  88th  reached  the  banks 
of  that  river  opposite  Hatamoroa.  Here  it  en- 
camped and  erected  Fort  Brown,  which  com- 
manded Matamoros,  where  the  Mexicans  were 
also  throwing  up  batteries  and  redoubts.  On 
April  13  Oon.  Ampndia,  tho  Mexican  com- 
mander, addressed  a  note  to  Gen.  Taylor  re- 
quiring him  within  24  honrs  to  break  np  his 
camp  and  retire  beyond  the  Nueces,  "  while 
our  governments  are  regulating  the  pending 
question  in  relation  to  Texas,"  and  informing 
him  that  his  non-compliance  would  be  regard- 
ed by  the  Mexicans  as  equivalent  to  a  declara- 
tion of  war.  Gen.  Taylor  replied  that  he  was 
acting  under  instructions  which  did  not  permit 
him  to  return  to  the  Nueoes,  and  that  if  the 
Mexicans  saw  fit  to  begin  hostilities  he  shonid 
not  avoid  the  conflict.  Ampndia  was  soon 
after  superseded  by  Arista,  who  early  in  May 
oroBsed  the  Rio  Grsnde  with  6,000  men,  and 


on  the  8th  of  that  month  attaciked  and  mm 
defeated  by  Gen.  Taylor  with  2,800  men  at 
Falo  Alto,  a  few  miles  from  Matamoros.  (See 
Faxo  Alto.)  The  Mexicans  retrested  to  Besaca 
de  la  Palms,  and  on  the  following  day  agaia 
gave  battle  to  the  Americans,  who  after  a  se- 
vere contest  routed  them  and  drove  them  across 
the  Rio  Grande,  The  total  loss  of  the  Uezi- 
oans  in  these  battles  amounted  to  about  1,000 
men.  Taylor  was  promoted  to  the  rank  of 
major  general,  took  poseessiou  of  Matamoros 
on  Kay  18  withont  opposition,  and  remuned 
there  till  September,  when  he  marched  against 
Monterey,  which  he  reached  on  Sept.  9  with 
a  force  of  e,6SG  men,  mostly  volunteers.  The 
place  was  defended  by  Ampndia  with  about 
10,000  regular  troops.  On  the  ISth  Taylor 
ordered  an  assault,  and  after  several  days' 
despemte  fighting  Ampndia  oapitolated  on  tbo 
34th.  (See  Montebet.)  Taylor  made  Monte- 
rey bis  headquarters,  but  occupied  with  a  strong 
detachment  the  city  of  Saltillo,  tbe  capital  of 
the  state  of  Ooahuila,  He  was  making  prepv 
rations  for  an  advance  upon  San  Luis  FotosL 
when  the  best  part  of  his  force  was  transferred 
to  the  expedition  agunst  Vera  Oruz,  under  Gen. 
SootL  He  was  left  with  only  6,000  men,  of 
whom  but  COO  were  r^^ars,  the  rest  being 
volunteers  who  had  never  seen  a  battle.  Be 
received  intelligence  that  Santa  Anna  had  con- 
centrated at  San  Luis  Potoa!  the  flower  of  the 
Mexican  army  to  the  number  of  21,000  veteran 
troops,  and  was  moving  rapidly  to  attack  him 
in  tbe  valley  of  the  Bio  Grande.  Qen,  Taylor 
on  Feb.  31,  184T,  took  a  position  at  Baena 
Tisto,  a  mountain  pass  7  m.  from  Saltillo, 
and  awaited  tbe  approsoh  of  the  Mexicans, 
who  made  their  appearance  on  the  following 
day,  and  were  signally  defeated.  (See  BrENi, 
Vista.)  Santa  Anna  retreated  to  San  Luis 
Potoat,  and  during  the  rest  of  the  war  the  val- 
ley of  the  Bio  Grande  remuned  in  quiet  pos- 
session of  the  Americans.  On  his  return  home 
in  November,  1847,  "  Old  Rough  and  Ready," 
as  his  soldiers  familiarly  coUod  him,  was  greet- 
ed everywhere  by  the  warmest  demonatrationa 
of  popular  applause ;  and  as  the  time  for  the 
presidential  election  was  approaching,  his  name 
was  at  once  brought  forward  for  the  presi- 
dency. He  avowed  himself  "  a  whig,  but  not 
an  ultra  whig,"  and  in  several  letters  intimated 
his  wiilingneSB  to  accept  the  nomination  pro- 
vided he  could  be  left  untrammelled  by  parti- 
san pledges,  st  the  same  time  expressing  his 
distrust  of  his  fitness  for  the  office.  In  Jime, 
1848,  he  was  nominated  by  the  whig  national 
convention  at  Philadelphia,  the  other  candi- 
dates for  the  nomination  being  Mr.  Clay,  Mr. 
Webster,  and  Gen.  Scott  Millard  Fillmore  of 
New  York  was  nominated  (or  the  vioo-pred- 
denoy.  Henry  Wilson  of  Massachusetts  and  « 
few  other  delegates,  on  this  result  being  an- 
nounced, withdrew  from  the  convention,  and 
subsequently  formed  the  freesoil  party  on  the 
basis  of  opposition  to  the  extension  of  slavery. 
The  democratic  national  convention  bad  u- 
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re»d7  nominatad  Lewis  Oaaa  for  tii«  preai- 
deDcj;  bnt  a  powerful  Beotion  of  the  New 
York  democrwy,  familiKrlj  known  m  bam- 
bnrnerB,  refused  their  support  to  Mr.  Oau, 
part);  becanse  of  hia  pro-sUvery  position.  On 
Aug.  9,  1848,  these  freesoil  democrsts  assem- 
bled in  oonvention  at  Buffalo,  N,  Y.,  together 
with  the  freesoil  whigs  who  had  rejected  the 
nomination  of  Gen.  Tajlor,  and  the  liberty 
party  men  who  had  previoasly  supported  James 
O.  Bimey.  A  fniion  of  these  parties  was  ef- 
fected on  the  basis  of  a  platform  of  which  op- 
C'tion  to  the  extension  of  slarery  was  the 
ing  priuoiple,  and  Martin  Van  Bnren  was 
nominated  for  president  and  Charles  Francis 
Adftms  of  MassachnBetta  for  Tice  president. 
At  the  election  in  November  I S8  electors  were 
ohoeen  for  Tajlor  and  Fillmore  to  12TforOass 
and  Botler.  The  Van  Boren  and  Adams  partj 
did  not  carry  a  single  elector,  their  popular 
vote  being  about  290,000,  while  that  for  Gen. 
Taylor  was  abont  1,860,000,  and  that  for  Oass 
1,320,000,  Gen,  Taylor  was  inaugnrated  pres- 
ident on  Monday,  March  6,  1849,  and  on  the 
following  day  appointed  as  his  cabinet  John 
M.  Clayton  of  Delaware,  secretary  of  state ; 
William  M.  Meredith  of  Pennsylvania,  secre- 
tary of  the  treasury ;  Geoive  W.  Crawford  of 
Georgia,  secretary  of  war ;  William  B.  Preston 
of  Virginia,  secretary  of  the  navy ;  Thomas 
Ewing  of  Ohio,  secretary  of  the  interior ;  Jacob 
Gollamer  of  Vermont,  postmaster  general ;  and 
Reverdy  Johnson  of  Harylaod,  attorney  gen- 
eral. The  democratio  party  had  elected  a  plu- 
rality of  the  members  of  congress,  and  a  few 
freesoil  members  held  the  balanoe  of  power 
between  the  whigs  and  domoorats.  A  vehe- 
ment struggle  began  with  regard  to  the  organ- 
ization of  toe  new  territories,  the  admission  of 
California  ss  a  state,  and  the  qnestion  of  the 
bonndary  between  Texas  and  New  Mexico,  all 
of  these  snbjects  being  connected  with  the 
question  of  the  extension  of  slavery.  Califor- 
nia had  applied  for  admission  into  the  Union 
with  a  coDBtitDtion  excluding  slavery.  There 
being  at  this  time  an  equal  number  of  free  and 
■lave  states  in  the  Union,  the  proposition  to 
admit  California  and  thns  give  the  free  states  a 
preponderance  in  the  senate  excited  through- 
out the  south  the  most  violent  opposition.  At 
the  same  time  New  Mexico  and  Utah,  or  Deae- 
rot,  as  it  was  called  by  the  Mormons  who  occu- 
pied it,  were  without  goremments.  President 
Taylor  in  his  messages  to  congress  recommend- 
ed that  California  shoald  be  admitted,  and  that 
the  other  territories  should  form  state  consti- 
totions  to  snit  themselves,  and  should  be  ad- 
mitted into  the  Union  with  or  without  slavery 
as  their  constitntions  might  prescribe.  These 
recommendations  were  not  acceptable  to  the 
slaveholding  leaders,  many  of  whom  made  open 
threats  of  seoesrion.  Henry  Clay  in  the  senate 
introdnced  the  oompromise  measures  known 
by  his  name,  including  the  recommendations 
of  the  precndent's  message.  (See  Clat,  Rin- 
KT.)    Bia  propoaitiona  were  ftlll  the  subject 
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in  one  form  or  another  of  exciting  debates  in 
congress  and  of  earnest  discussion  among  the 
people,  when  on  the  4th  of  July,  1860,  Presi- 
dent Taylor  was  seized  with  bilioas  fever,  of 
which  he  died  on  the  9th  at  the  presidential 
manmon. — Gen,  Tajlor  waa  of  middle  stature 
and  stont  form,  with  dark  complexion,  high 
forehead,  and  keen  penetrating  eyes,  with  a 
face  more  remarkable  for  intelhgence  than  for 
elegance,  and  an  expresdon  of  much  kindness 
and  good  natare.  It  was  during  this  adminis- 
tration that  the  secession  party  in  the  south 
first  manifested  itself  in  considerable  force 
outside  of  Sonth  Carolina.  To  the  schemes  of 
this  party  Gen.  Taylor  was  sternly  opposed. 

TAZEWiU.  L  A  S.  W.  connty  of  Virginia, 
bordering  on  West  Virginia,  and  drained  by 
the  head  streams  of  Clinch  and  Holston  rivers ; 
area,  about  600  sq.  m. ;  pop.  In  18T0,  10,791, 
of  whom  1,G98  were  colored.  Ohnch  moun- 
tain and  other  ranges  traverse  it  The  soil  of 
the  valleys  is  very  fertile.  The  chief  produc- 
tions in  leTO  were  68,020  bnshels  of  wheat, 
158,188  of  Indian  corn,  69,189  of  oats,  9,675 
of  poUtoes,  16,812  lbs.  of  wool,  9G,1TS  of 
hotter,  and  6,801  tons  of  hay.  There  were 
2,025  horses,  2,662  milch  cows,  8,368  other 
cattle,  9,589  sheep,  and  e,6Gl  swine;  8  tan- 
neries, and  8  wool-carding  and  cloth-dreBsiDg 
establishments.  Capital,  Tazewell  CourtHonse. 
IL  A  central  county  of  Illinois,  bounded  N. 
W.  by  the  Illinois  river,  intersected  by  the 
Mackinaw,  and  traversed  by  several  railroads ; 
area,  660  sq.  m. ;  pop.  in  18T0,  27,908.  The 
surface  is  level,  consiBting  mostly  of  prunes, 
and  the  soil  highly  fertile.  The  chief  produc- 
tions in  1870  were  g04,827  bnsltels  of  wheat, 
69,027  of  rye,  2,062,068  of  Indian  com,  606,- 
841  of  oats,  48,210  of  barley,  108,984  of  po- 
tatoes, 29,292  lbs.  of  wool,  286,823  of  hotter, 
and  27,664  tons  of  hay.  There  were  10,812 
horses,  6,194  milch  cows,  10,878  other  cattle, 
7,691  sheep,  and  84,666  swine ;  4  manufacto- 
ries of  agricnltnral  Implements,  12  of  carriagea 
and  wagons,  2  of  iron  castings,  9  of  saddlery 
and  harness,  C  of  sash,  doors,  and  blinds,  10 
flour  mills,  and  4  distilleries.    Capital,  Pekin. 

TCHAD,  or  Ited,  a  lake  of  central  Africa,  on 
the  borders  of  Bomoo,  Kanem,  and  Baghirmi, 
between  let.  12°  80'  and  14°  80'  N.,  and  Ion. 
18°  and  IB"  80*  E.  It  is  an  irregular  triangle, 
the  baae  of  which  lies  W.  S.  W.  and  E.  N.  E. ; 
length  from  N.  W.  to  6.  E.  about  160  m., 
greatest  width  abont  120  m.,  area  10,600  sq. 
m. ;  but  it  varies  greatly  in  size  in  the  dry  and 
the  rainy  season.  Its  elevation  above  the  level 
of  the  sea  is  abont  1,000  ft.  It  rarely  exceeds 
16  ft.  in  depth,  and  many  parts  of  it  are  in 
the  dry  season  a  reedy  swamp.  Abont  two 
thirds  of  its  area  is  oocapied  by  islands.  Ita 
shores  are  generally  low  and  fiat  and  covered 
with  rashes  and  reede,  back  of  which  is  fertile 
groand  snd  rich  pasturage;  bnt  on  the  north 
they  rise  gradually  and  are  wooded.  The  S. 
and  W.  shores  are  frequently  inundated,  and 
Uie  streets  of  Enka,  tiie  capital  of  Bomoo, 
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two  large  tribatariaa,  the  Eomaduga  on  the 
west  and  the  Shar;  oa  the  south,  bat  no  known 
ODtlet.  Dr.  Naohtiffal  aajs  that  at  some  for- 
mer period  the  anrplai  waters  were  discharged 
throngh  the  Bahr  el-O-hazal  into  an  sitensiTe 
lake  800  m.  K.  £.  The  coarse  of  this  ancient 
river  can  still  bo  traced  by  a  fringe  of  trees, 
and  according  to  the  Arabs  water  flowed 
throagh  it  for  100  m.  daring  the  innndation 
of  ISTO.  The  water  of  the  lake  is  fresh  and 
sweet;  the  shallower  parts  are  covered  with 
aquatic  plants,  and  hippopotuni,  crooodilea, 
tartles,  fish,  and  water  fowl  abonnd.  Large 
herds  of  antelope  feed  on  its  shores,  and  there 
are  many  elephants  in  the  forests  on  the  north. 
Villages  abound  on  its  banks,  and  the  islands 
in  it  are  densely  populated,  the  central  ones 
by  the  BuddnmaH,  the  eastern  by  the  Kati, 
and  the  northeastern  by  the  Eanemhi.  The 
Baddamas  are  a  pagan  tribe,  distinct  from  the 
snrrounding  Mohammedans,  They  are  well 
mode,  active,  regalar  in  featares,  and  dark 
brown  or  black  in  complexion.  Both  sexes 
are  clothed  in  cotton,  and  they  wear  sandals 
and  many  ornaments,  Oattle  and  goats  are 
raised  by  them,  and  they  cultivate  maisc  and 
cotton. — Lake  Tchad  was  known  to  Leo  Afri~ 
oanns  in  the  ISth  oentury,  but  the  first  Euro- 
peans who  visited  it  in  later  times  were  Den- 
bam  and  Clapperton  in  1833.  Barth,  Over- 
weg,  and  Vogel  explored  its  vicinity  in  18B1- 
%  Rohlfs  in  18Se,  and  Naohtigal  in  18T0. 

TCHiXNICOT.  L  A  S.  W.  government  of 
Russia,  bordering  on  Mohilev,  Smolensk,  Orel, 
Enrsk,  Poltava,  Kiev,  and  Minsk  j  area,  20,231 
aq.  m.;  pop,  in  1870,  1,669,800.  The  sarface, 
with  the  exception  of  the  western  portion,  is 
flat,  and  the  soil  is  particularly  fertile.  It  is 
weU  watered,  the  most  important  rivers  being 
the  Dnieper,  which  flows  on  the  W.  bonndary, 
and  its  affluent  the  Desna,  which  intersects  the 
government.  Horses,  horned  oattle,  and  aheep 
are  abundant,  and  the  breeds  of  the  first  two 
are  particularly  good.  The  mannfactnres  are 
chieny  articles  for  domestic  use.  Much  honey, 
wax,  and  brandy  are  produced.  II.  A  city, 
capital  of  the  government,  on  the  Desna,  865 
m.  8.  W.  of  Moscow ;  pop,  in  186T,  17,098.  It 
Is  an  old  town,  and  has  a  castle,  a  beautiful 
cathedral,  aevecal  schools,  and  a  large  trade. 

TCmOITOBEIF,  P((r,  a  Russian  traveller, 
bomat  QatohinainlSia.  Afterhe  had  served 
in  the  department  of  foreign  afFairs  and  as 
attach^  to  the  embassy  in  Constantinople,  the 
government  commissioned  him  to  explore  the 
Altai  mountains.  He  has  published,  besides 
other  works,  Voyage  tcienti/iqut  daia  V Altai 
et  dant  lei  «ontriei  adjatentei  (Paris,  1846); 
L^AH*  Minetire:  deteription  phyiigiie,  ttatit- 
tique  at  archiolitgique  d»  cetU  eantrit  (8  vols., 
Paris,  18C3-'89);  and  Le  Boiphon  et  Conitan- 
tiaople,  of  geological  interest  (1864). 

TCHUKTimS*  I.  A  native  tribe  of  Siberia, 
inbabiting  the  E.  extremity  of  the  coDtincat  of 
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Aria  from  tbe  ISOth  meridian  to  Behring  strait. 
They  are  ^iparently  akin  to  the  Eoriaka,  wbo 
occupy  nearly  the  same  territory,  and  whose 
habits  and  customs  are  similar.  A  part  of 
them  are  settled  along  the  shore,  where  tbey 
support  themselves  chiefly  by  killing  whales, 
seals,  and  walruses;  but  most  of  them  are 
nomads,  who  wander  almost  constantly  with 
great  herds  of  reindeer,  seldom  camping  more 
than  a  week  in  one  place.  They  are  bold,  self- 
reliant,  and  wholly  independent  of  civiUzation 
and  government.  Their  bands  are  held  together 
only  by  mntuol  consent,  and  hare  no  govem- 
iiw  head.  In  general  appearance  they  are  tall, 
athletic,  and  vigcroos,  olosely  resembling  tha 
North  American  Indians.  According  to  some 
authorities  the  Tohuktcbia  and  Koriaks  do  not 
number  more  than  8,000  or  8,000,  bnt  the  Rus- 
sian estunat«B  are  larger.  IL  A  tribe  of  the 
Koniaga  family  in  Alaska,  otherwise  called 
Aglegmntea,  who  occupy  the  coast  of  Bristol 
bay  from  the  river  Nnshagak  to  lat.  C6°  N. 
They  live  in  houses  made  of  alabs,  built  over 
an  excavation,  with  a  low  doorway.  They  are 
peaceable,  ^ven  to  labor  and  trade,  and  are 
ingenious  in  carving  and  other  work,  but  are 
sunk  in  vices  and  extremely  filthy. 

TEA  (Chinese,  teha,  cha,  or  tha),  a  snbstanoe 
nsed  in  making  a  beverage  by  infusion,  con- 
sisting of  the  dried  leaves  of  one  or  more  spe- 
cies of  plants  of  the  old  genus  tAea,  Bentham 
and  Hooker,  who  have  thoronghly  revised  the 
genera,  aay  (Geriera  Plantaram,  vol.  i,,  p.  187) 
that  they  can  find  no  good  oharactera  by  which 
to  separate  thea  as  a  genus  distinct  from  eo- 
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mellia ;  as  botanists  were  mostly  agreed  that 
there  was  but  one  species  of  thta,  tha  botanical 
name  of  the  tea  plant  under  this  arrangement 
will  be  camellia  thea.  The  genus  is  well  known 
from  the  vary  general  cultivation  of  C.  Japoni- 
ea  and  other  species,  especially  their  double 
forms,  in  grceiuioases  in  the  northern  states, 
and  in  the  open  air  in  the  sonthem.  The  tea 
species  differs  from  any  of  these  in  having 
longer,  narrower,  thinner,  more  serrate,  and 
less  shiny  leaves ;  its  flowers  are  axillary  and 
nodding,  and,  though  only  about  an  inch  across, 
oloaely  resemble  those  of  a  single  camellia. 
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TIm  Mpala  and  petali  are  vnullj  flra,  ih«  tta- 
meiu  nnmeroiu,  a  portioit  formiitg  b7  their 
united  basea  a  onp  witbin  which  ar«  nomarons 
separate  itameiis;  the  fruit  or  pod  ia  uinally 
three-celled,  with  a  single  Urge  wed  in  eaoh 
celL  The  plant  in  the  wild  atate  ia  a  buahy 
Bhmb,  and  aometimee  a  noall  tree,  bnt  in  cnl- 
tivatioa  ia  kept  dwarf  bj  pruning.  Like  oth- 
er plant*  long  in  onltiTation,  tea  has  prodnced 
several  marked  varietiea,  which  have  been  de- 
Bcribed  aa  distinct  epeoies.  The  original  ooon- 
trj  of  tea  ia  not  known;  it  has  been  found  in 
a  trulj  wild  state  in  Assam.  In  the  East  it 
ma;  be  cultivated  tbrongh  a  wide  range,  from 
In£a  to  Japan.  In  this  oonntrj  the  plant  bare- 
ly anrvives  the  winter  atWasliington,  bat  a  lit- 
Ue  sonth  of  that  city  it  sacceeds,  and  in  North 
Oarolina  and  Georgia  bears  fruit  abundantly. 
On  the  Pooifio  coast,  where  the  climate  Is  es- 
pecially favorable  for  broad-leaved  evergreens, 
t»oth  native  and  eiotjo,  the  tea  plant  flourishes 
much  farther  north  than  at  the  east.  The  time 
af  ita  first  cultivation  in  China  is  not  known. 
That  its  nae  in  the  Indies  is  comparatively  re- 
cent is  inferred  from  the  foot  that  there  I*  no 
name  for  the  plant  or  its  product  in  the  Sans- 
krit. The  Portugnese  are  said  to  have  been 
ttte  first  to  import  tea  into  Europe,  and  were 
aoquunted  witn  it  early  in  the  I6tb  century ; 
eanj  in  the  ITth  it  was  introdnced  b;  the 
Dnt«h.  Previona  to  that  time  it  was  the  cus- 
tom among  European  nations  to  make  me  of 
bot  infusions  of  various  leavea,  notably  those 
of  tlie  aage  (laltia),  which  at  one  time  had  a 
high  reputation,  and  was  regarded  as  a  sort  of 
panacea;  its  dried  leaves  were  taken  to  China 
by  the  Dntch  East  India  company,  to  be  ex- 
changed for  the  tea  leaf.  About  the  middle 
of  the  ITth  century  a  Rusdan  embassy  to  Chi- 
na brought  back  to  Uoseow  packages  of  tea, 
which  were  received  with  mnch  favor;  and 
in  ieS4  it  is  recorded  that  the  English  East 
India  company  made  the  qneen  of  England 
what  was  considered  the  brilliant  present  of 
two  pounds  of  tea.  When  first  introduced 
into  England,  tea  sold  by  the  pound  at  £0  to 
£10 ;  it  was  known  there  previous  to  its  di- 
rect introdacdoD,  having  been  bronght  from 
Holland,  bat  was  only  used  on  rare  oeeaaloDH. 
The  first  considerable  importation  waa  in  1667, 
when  the  East  India  company  bronght  in  4,718 
lbs.,  which  was  a  supply  for  several  years. — 
Teas  are  classed  as  black  and  green,  distinc- 
tions not  dne  to  their  production  bf  different 
species,  bnt  to  the  age  of  the  leaf  when  gath- 
ered and  the  methods  of  preparation ;  each  of 
these  has  several  sabvarieUea  named  from  the 
provinces  producing  them  or  the  pointa  of 
exportation,  or  some  peculiarity  in  the  arti- 
cle itself.  The  Chinese  district  which  sup- 
ply the  export  demand  lie  between  let.  2S°  and 
81°  K.  Tea  baa  long  been  in  cultivation  in 
Japan,  and  ainoe  the  opening  of  that  country 
to  commerce  a  large  trade  in  it  haa  grown  up. 
Tarioos  parts  of  India  are  eminently  favor- 
able to  the  cnltnre ;  the  government  of  Britiah 
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India  haa  encouraged  the  introduction  of  the 
Chinese  plant,  and  also  the  cultivation  of  that 
found  wild  in  Assam,  and  large  supplies  are 
sent  from  India  to  England.  In  Java  and 
Penang  the  culture  has  been  established  with 
favorable  reenlta.  About  1860  the  plant  was 
introduced  into  Brazil,  and  by  the  aid  of  Chi- 
nese laborers  some  tea  was  prodnced;  but  lit- 
tle mention  has  been  made  of  the  results  in 
later  years.  The  experiment*  in  cnltivatiDg 
tea  in  the  United  States  have  been  numer- 
ous ;  the  most  noted  was  that  of  Dr.  Jonius 
Smith  of  Greenville,  8.  C,  who  gave  in  the 
reports  of  the  United  8tatea  patent  office  from 
1848  to  1869  full  aocount*  M  hia  reanlta ;  his 
labors  and  those  of  others  show  that  there  are 
localities  in  the  southern  states  well  adapted 
to  the  production  of  excellent  tea,  and  that  ita 
success  in  this  country  i*  only  a  question  of 
the  price  of  labor.  In  California,  where  the 
plant  flourishes  admirably,  an  experiment  in 
tea  culture  has  recently  been  undertaken  by  a 
colony  of  Japanese. — While  the  many  varieties 
of  tea  are  no  doubt  produced  by  the  same 
species,  the  quality  of  the  product  being  large- 
ly determin^  by  the  preparation  given  to  the 
leaves,  it  is  also  mnch  influenced  by  the  soils 
and  sitnations  in  which  the  plants  grow.  The 
tea  of  the  hill*  is  different  from  that  of  the 
low  lands,  and  that  which  receives  but  little 
care  gives  a  product  inferior  to  the  highly 
cultivated.  The  alopes  of  the  hilts  are  pre- 
ferred, at  an  elevation  depending  upon  the 
climate;  almostany  good  arable  aoil,  free  from 
stagnant  moisture,  will  serve  for  the  cnltnre. 
In  China  the  plant  blooms  in  November,  and 
the  seeds  are  ripe  by  the  next  autumn ;  tJiese, 
kept  in  sand  till  the  following  spring,  are  aown 
in  a  seed  bed,  or  in  rows  where  the  plants  are 
to  grow ;  the  planta  stand  4  or  6  ft.  apart  each 
way,  and  when  about  18  in.  high  nave  the 
leading  shoota  pinched  to  induce  them  to  be- 
come bnshy.  The  planta  yield  a  small  picking 
in  their  third  year,  and  attain  their  maximum 
yield  in  the  eighth  or  tenth,  after  which  they 
deteriorate  and  give  way  to  yonng  planta ;  in 
acme  localities  the  land  i*  enriched  with  litter, 
sewage,  or  other  fertilizers ;  the  plant,  which 
would  naturally  form  a  tree,  is,  for  the  con- 
venience of  picking,  kept  pruned  down  to  6  ft. 
The  quality  of  the  tea  depends  largely  upon 
the  age  of  the  leaves  at  the  time  of  picking ; 
the  younger  the  leavea  the  more  delicate  their 
flavor,  and  of  course  the  smaller  the  yield. 
The  earliest  picking,  the  first  of  April,  consists 
of  the  buds  and  tbe  very  yonngeat  leavea;  a 
second  gathering,  at  the  end  of  April  or  early 
in  May,  oonmsts  of  more  developed  leaves,  and 
is  the  most  Important  crop ;  an  inferior  qnality 
of  leaf  is  gathered  in  July,  and  in  some  localities 
another  picking  of  old  and  poor  leaves  is  made 
still  later.  The  picker  has  a  basket  slung  by  a 
cord  around  hie  neck,  to  leave  both  hands  at 
liberty;  beholds  the  shoot  with  one  hand,  and 
breaks  off  the  blade  of  the  leaf  with  the  other, 
tor,  except  in  the  eariiest  picking  of  the  very 
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jOTOg  iMvea,  no  portion  of  the  petiole  or  leaf 

stalk  maBt  be  gathered  with  the  finer  kinde  of 
tea.  If  left  in  lai^e  mawea,  so  that  heating  or 
natural  fermeatation  takea  place,  the  leaves 
are  sreatl;  injured.  The  mtuupnlationB  to 
whioh  the;  are  anbjeoted  vary  greatly,  and  are 
often  prolonged  and  repeated  in  varionB  ways. 
Am  etu>h  locality  haa  its  traditional  treatment, 
■nppoaed  to  be  neoeiBary,  the  acoonnte  of  the 
process  tbt;  greatly ;  in  all,  however,  the  first 
step  ia  to  prevent  the  fermentation  of  the  leaves, 
by  exposing  them  in  shallow  baskets  to  the  son 
and  air,  which  withers  and  alightly  dries  them. 
They  are  then  placed  in  small  qnantitiea  in  a 
shallow  copper  or  iron  pan  heated  by  charcoal 
or  other  fael,  and  rapidly  stirred ;  at  the  prop- 
er moment  they  are  swept  ont  into  other  ves- 
sela  or  npon  a  table,  where  other  workmen 
nb  the  leareH  between  their  hands  in  order 
to  roll  them  into  the  form  which  they  finally 
retun ;  eipoHore  to  the  air  and  a  final  heating 
complete  the  process  with  some  teas,  while 
with  others  there  are  several  heatings,  alter- 
nated with  airings ;  the  choicer  teas  are  spread 
ont  npon  a  table  to  be  assorted  before  packing, 
all  Imperfeotly  rolled  leaves  being  removed  and 
the  dnst  and  fine  fragments  sifted  ont.  The 
chest  with  its  leaden  lining  being  ready,  one 
bare-footed  laborer  gets  into  it,  and  another 
gradnally  pours  in  the  leaves,  which  the  first 
treads  down  firmly,  and  as  soon  as  the  case  Is 
full  the  leaden  corer  is  soldered  down.  If  the 
process  of  drying  is  completed  as  rapidly  u 
possible  after  picking,  the  tea  remains  green ; 
bat  for  black  tea  the  process  is  prolonged,  and 
repeated  with  long  intervals  of  exposure,  some- 
times for  a  whole  night,  in  order  that  a  kind 
of  fermentation  may  take  place.  Bometimes 
two  qnalities  are  made  from  the  same  picking 
by  sifting  the  finer  leaves  from  the  coarser 
after  they  are  dried.  Apart  from  the  tedious 
labor  of  picking  the  crop  leaf  by  leaf,  the  ne- 
oesrity  for  these  many  small  operations  before 
the  tea  is  ready  for  use  will  prevent  its  suc- 
oeesfnl  culture  in  this  country,  where  the  cost 
of  labor  is  already  a  aerioas  problem  in  the 
onltivation  of  the  ordinary  farm  crops.  It  re- 
qnires  about  4  lbs.  of  freth  leaves  to  make  1 
lb.  of  dried  tea,  and  the  yield  per  aero  is  from 
800  to  100  lbs.  Certain  districts  in  Ohina 
produce  either  green  or  black  tea  ezclnsively. 
A  third  sort,  the  scented  teas,  is  recognized  in 
commerce.  The  scenting  is  generally  dne  to 
the  admixture  of  certain  fiowers,  and  while  it 
is  sometimes  practised  npon  choice  kinds,  it  is 
more  frequently  employed  to  give  inferior  kinds 
a  better  flavor ;  the  principal  fiowers  used  are 
those  of  tea-olive,  olia  (or  eimant/nu)  fragrant 
(see  Olivb),  and  the  ohulan  {ehloranthu*  ineon- 
Miiouui);  bot  those  of  the  cape  jasmine  (Oar- 
atnia)  are  aometimea  employed.  The  fiow- 
ers are  laid  with  the  leaves  nnder  pressure,  or 
are  dried  with  them  and  afterward  sifted  ont. 
The  classes  of  tea  are  subdivided,  and  names, 
not  always  permanent,  are  given  bi  snbvarie- 
tiea  founded  npon  the  size  and  age  at  whioh 


the  leaf  Is  inbkad.  Of  the  Ohinese  teaa,  the 
principal  black  sorts  are  bobea,  congou,  son- 
ohong,  caper,  oolong,  pekoe,  and  otJiers.  Bo- 
faea  is  the  coarsest  of  these,  and  its  importation 
has  greatly  fallen  oft  of  late  years.  The  high- 
est quality  of  black  tea  is  pekoe,  which  con- 
sists of  the  very  yonngert  leaves  of  the  firvt 
picking;  these,  when  so  yonng  that  they  are 
Htill  clotijed  with  down,  oonstitnte  the  flowery 
pekoe.  Among  the  green  teaa  are  twankay, 
nyson  shin,  young  hyson,  hyson,  imperial,  and 
gunpowder.  The  gunpowder  in  green  tea 
corresponds  with  the  pekoe  in  black,  and  like 
that  is  from  the  first  gatherings;  imperial,  hy- 
son, and  young  hyson  are  grades  made  from 
the  second  and  third  pickings,  while  the  infe- 
rior light  leaves,  winnowed  from  the  byeona, 
loeke  the  hyson  skin,  the  chief  market  tor 
which  is  found  in  this  country.  The  brick  tea 
of  Thibet  is  probably  the  pfooreet  of  all ;  it 
gets  its  name  from  the  shape  of  the  blocks  into 
whioh  refuse  tea  and  tea  sweepings  are  made  by 
mixing  them  with  bollock's  blood  and  drying 
by  fire  beat;  the  bricks  are  wrapped  in  paper 
or  sewed  np  in  sheep  skina,  and  are  rarely  ex- 
ported except  as  a  curiosity.  The  teas  from 
India  have  a  senarate  nomenclature.  The  finer 
teas,  both  blaox  and  green,  are  rarely  seen  in 
this  country ;  if  packed  in  large  parcels,  or 
conveyed  in  the  hold  of  a  ship,  a  fermenta- 
tion or  change  takes  place  which  destroys  their 
quality ;  a  large  share  of  the  crop  is  consumed 
by  the  wealthy  Ohinese,  and  a  portion  of  it 
finds  its  way  by  overland  conveyance  to  Rusaa, 
— Teas  are  sabjeot  to  various  adulterations  in 
China,  and  in  the  countries  where  they  are 
sold,  indnding  the  mixing  of  diSerent  qnalities, 
and  the  coloring  and  oUier  treatment  to  im- 
prove the  looks  of  inferior  kinds.  The  ma- 
nipolation  of  poor  teas  to  give  them  a  finer 
appearance  is  carried  on  in  China,  and  there 
are  establishments  in  both  England  and  Amer- 
ica engaged  in  the  bnslness.  The  glazing  or 
facing  of  teas  is  done  with  plumbago  or  black 
lead,  added  in  fine  powder  to  the  tea  in  a  re- 
volving cylinder  where  the  mutual  attrition 
imparts  to  the  leaves  a  peonliarly  smooth  and 
glossy  appearance.  Green  teas,  being  in  this 
country  especially  popular  Ttheir  higher  price 
conveying  the  idea  that  they  are  of  better 
quality),  are  produced  to  meet  the  demand  by 
coloring  cheaper  black  kinds.  The  principal 
materials  used  in  coloring  are  "Ohina  clay," 
or  terra  alba  (largely  found  in  this  country  and 
exported),  Prosaian  blue,  and  turmeric;  some- 
times gypsum  and  indigo  are  nsed ;  the  color- 
ing matters,  mixed  in  proportions  to  produce 
the  desired  shade,  are  added  to  the  slighthr 
moistened  tea,  and  the  whole  agitated  nntu 
the  color  becomes  evenly  distributed  and  the 
leaves  by  rubbing  togetlier  become  glazed.  This 
treatment,  with  variations  in  the  manipulation, 
is  so  general  that  but  very  little  nncolored 
green  tea  is  oSered  for  sale.  The  coloring  and 
facing  are  readily  detected  by  examining  the 
leaves  under   the  microscope  as   an  opaqne 
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objMt,  when  the  particles  of  coloring  matter 
are  easily  seen ;  if  it  is  deaired  to  make  a 
farther  examination  as  to  the  materials  nsed, 
the  leaves  most  be  treated  with  water,  and 
the  washingi  snbjeoted  to  chemical  tests,  or 
be  burned,  and  an  analysis  made  of  the  aah. 
The  adulteration  by  mixing  a  finer  tea  with  a 
portion  of  an  inferior  grade  is  common ;  be- 
aides  this  the  Ohinese  prepare  what  is  called 
"lie  tea"  for  this  express  oae,  consisting  of 
the  dnst  which  accnmiilatee  in  the  manufao- 
tnre  of  tea,  and  the  dost  of  other  leaves,  rice 
husks,  Ac,  made  np  by  the  aid  of  gnm  into 
little  pellets  and  colored  to  resemble  tea.  Some 
years  ago  the  annual  importation  of  this  stuff 
into  England  was  half  a  million  ponnds  annu- 
ally, all  of  which  was  used  to  mix  with  taaa. 
The  adolteration  is  readily  detected  by  soaking 
ft  portion  of  tea  and  examining  it  with  a  lens ; 
the  trae  leaf  may  be  unrolled  and  spread  out, 
while  the  factitious  article  will  separate  into 
its  component  fragments.  Another  adnltera- 
tion  is  with  exhanated  tea  leaves ;  at  the  Chi- 
nese tea  houses,  which  are  open  day  and  night, 
the  tea  is  usnally  made  in  a  cap,  aovered  with  a 
eaucer,  and  then  ponred  into  another  cup ;  large 
jars  stand  about  the  saloons  into  which  the 
dregs  are  emptied ;  these  are  carefnlly  made 
over  and  find  their  way  into  commerce.  The 
detection  of  these  when  colored  is  not  difficult, 
bat  when  they  are  rerolled  without  coloring, 
ft  chemical  analysia  must  be  made ;  it  is  gen- 
erally only  necessary 
to  teat  for  the  amonnt 
of  tannic  acid,  which 
in  genuine  teas  ranges 
from  30  to  40  per 
cent.,  while  in  ex- 
hausted teas  it  is  from 
7  to  less  than  1  per 
cent.,  and  sometimes 
completely  extracted. 
The  adolteration  with 
other  leaves  ia  prac- 
tised in  Ohina,  and 
waa  formerly  to  s 
large  extent  in  Eng- 
land ;  willow  leaves 
and  those  of  eafMllia 
foMTiatut  are  much 
ased  in  Chioa,  while 
in  England  those  of 
the  sloe  or  wild  plum, 
the  hawthorn,  elder, 
plane  tree,  poplar, 
and  others  have  been 
employed.  These  adul- 
terations and  others 
with  false  leaves  may 
Tea  Leat  be  readily  detected  by 

soaking  out  and  un- 
roUiag  them ;  those  of  the  true  tea  being  well 
known  as  to  their  shape,  the  character  of 
the  mar^n,  and  eepeoiuly  the  serration  <^the 
loomng  together  of  the  principal  veins  ]ust 
within  the  mai^a  being  very  characteristic), 
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they  may  be  readily  picked  out  from  any  for- 
eign admixture  by  the  aid  of  a  hand  glasH. — 
Tea  has  been  analyzed  by  different  chemists, 
whose  results  show  much  discrepancy,  doubt- 
less dne  to  the  variable  character  of  the  prod- 
uct. The  average  composition  is,  in  100  parts : 
carbobydrates  (gnm  and  sugar),  21 ;  fatty  mat- 
ters, 4;  albuminoids,  16;  tannin,  SS-iiE ;  vege- 
table fibre,  20 ;  theine,  &  or  8 ;  mineral  sub- 
stances, G ;  water,  6  ;  and  an  aromatic  oil,  lesa 
than  1.  The  most  important  constituent  is 
theine,  or,  as  it  ia  identical  with  the  active 
principle  in  cofiee,  caflleine,  a  crystallizable 
substance,  soluble  in  water  end  having  a  bitter 
taste  (see  Capfbinb)  ;  acting  as  a  feeble  base, 
it  ia  classed  among  the  alkaloids,  with  the 
formula  Oi(E,.N.Oi-|-HiO.  Some  give  the 
proportion  as  high  as  6  per  cent,  in  the  finer 

¥reen  teas,  but  the  average  ia  2  to  8  per  cent, 
he  constituent  next  in  importance  ia  the 
aromatic  oiL  as  upon  this  depends  the  aroma 
and  a  large  share  of  the  flavor  of  the  tea.  The 
tannin  gives  the  tea  its  astringency ;  in  the 
proper  making  or  infusing  of  t«a  the  object  is 
to  extract  as  much  of  the  theine  and  aromatic 
oil  and  as  little  of  the  tannin  as  possible ;  when 
tea  is  intuaed  too  long,  or  is  boiled,  the  amount 
of  tannin  in  the  infusion  is  perceived  by  its 
marked  astringenoy ;  more  or  less  of  the  other 
constituents  are  taken  np  by  the  water,  and 
give  what  is  called  "body"  to  the  tea.— The 
wealthy  Chinese  make  their  tea  in  the  cup. 
The  proper  quantity  of  leaves  ia  placed  in  the 
cup,  Doiling  water  ponred  over  them,  and  the 
cup  covered  for  a  time  with  the  saucer;  to 
prevent  the  leaves  from  rising  to  the  surface, 
a  perforated  bit  of  silver,  or  silver  filigree 
work,  is  placed  over  them.  The  poorer  Chinese 
make  their  tea  in  a  tea  pot.  In  Japan  some 
teas  are  reduced  to  a  fine  powder,  which  is  in- 
fused in  the  cup  and  stirred  before  taking,  that 
both  the  infusion  and  powder  may  he  swal- 
lowed ;  it  la  also  the  custom  in  Tartary  to  take 
the  leaves  with  the  liquid.  In  other  oonntriea 
it  is  cnstomary  to  make  some  addition  to  the 
tea :  in  England  and  America,  sugar  and  milk 
or  oream  ;  in  Russia,  lemon  juice ;  and  on  the 
continent  of  Europe  it  is  very  common  to  add 
a  little  brandy  or  other  spirit.  The  quality  of 
the  tea  (the  infusion)  is  greatly  affected  by  the 
manner  of  making  it.  Those  who  think  that 
color  indicates  strength  boil  the  tea,  either 
patting  the  leaves  directiy  into  boiling  water, 
or  placing  them  in  cold  water  and  setting  the 
pot  upon  the  fire  until  the  water  boils;  aome 
practise  prolonged  infngion,  with  the  same  re- 
sult, a  dark-colored  liquid,  in  which  the  proper 
flavor  is  concealed  by  the  emonnt  of  tannin 
extracted;  and  some  add  a  fragment  of  soda  to 
increase  the  color.  Connoisseurs  in  tea  usu- 
ally m^e  it  on  the  table,  a  caddy  containing 
several  kinds  of  tea  and  an  nm  of  boiling  water 
being  at  hand;  a  portion  of  boiling  water  is 
pourad  into  the  tea  pot,  and  when  that  is  thor- 
oughly warmed  the  water  is  distributed  among 
the  tea  cups ;  then  the  leaves  of  one  sort  (or  a 
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mirtaro  of  tiro  or  three  sorti)  are  placed  In 
the  pot,  boiling  wat«r  poured  on,  ana  in  a  few 
minatea,  the  oDps  being  emptied  of  the  water 
put  in  to  warm  them,  it  is  serred.  The  ohar- 
ooter  of  the  water  greatly  influences  the  qnal- 
it7  of  the  tea,  it  being  impossible  to  m^e 
reallj'  good  tea  with  hard  water.  Bioew  of 
lime  in  the  water  laaj  be  oorreoted  bj  the 
judioions  nse  of  carbonate  of  loda. — The  efleots 
of  the  habitaal  nee  of  tea  have  been  much  dia- 
ooi^ed,  some  regarding  them  aa  higblj  dele- 
teriona,  while  omers,  on  aeoonnt  of  the  large 
proportion  of  nitrogen  in  theine,  have  main' 
tdned  that  tea  ie  nntritioua,  and  aervea  aa  a 
tabatitnte  for  food.  The  elaborate  ezpieri- 
ments  at  Dr.  Edward  Smith  ("  Foods,"  in  the 
"International  Scientific  Series,"  New  York, 
X878)  are  worthy  of  Htady ;  his  reanita  in  brief 
are :  that  while  the  amonnt  of  nntriment  con- 
tained in  the  quantity  of  tea  one  oonanmes  ie 
not  aaffloient  to  be  of  nae  in  bnilding  up  the 
system  or  in  aupplying  heat,  it  has  a  marked 
eSeot  upon  the  vital  functitma,  and  particular- 
ly stimolatea  respiration,  as  shown  by  the  in- 
creased amount  of  carbonic  acid  thrown  off  by 
tbelunga  after  taking  it;  and  that  it  power- 
f  ally  promotes  the  assimilatiou  and  transf  orma- 
Hon  of  other  foods.  Excessive  ase  of  tea  pro- 
dnoes  wakefolnesa  and  increased  mental  and 
bodily  activity,  which  is  followed  by  a  reaction 
that  brings  exhaustion  and  a  corresponding 
depresaion.  Most  of  the  nnpleaaant  eSeots  of 
tea  are  ascribed  to  the  volatile  oil ;  the  long 
continned  breathing  of  air  impregnated  with 
thia  prodooes  illness  in  the  packers  of  tea,  and 
the  tea  tasters  at  the  tea  marts  in  Ohina,  who 
are  even  careful  not  to  swallow  the  infmdon, 
are  obliged  in  a  few  years  to  give  up  thdr 
Inorative  positions  with  shattered  constitutiona. 
The  Oliineae,  who  drink  tea  at  ali  times,  are 
careful  to  use  none  teas  than  a  year  old,  aa  in 
time  the  oil  either  evaporates  or  is  so  modified 
that  it  ceases  to  be  Injanoas. — There  are  nn- 
merons  sabstitutes  for  tea  in  difCerent  coun- 
tries, and  widely  separated  peoples  have  in 
nse  some  plant  ^e  active  principle  of  which 
is  closely  analogoos  to,  if  not  identical  with, 
that  in  tea.  Besides  coSee  and  ohooolate,  one 
of  the  most  important  of  these  beverages  is 
the  Paraguay  tea.  (See  Mat*.)  The  ifto( 
of  Arabia  and  Abyssinia,  introduced  into  the 
Uohammedan  parte  of  Africa,  is  eatha  edulis, 
the  leaves  and  small  twigs  of  which  posseaa  the 
properties  of  tea  in  an  eminent  degree.  The 
coca  of  Peru  and  Bolivia,  though  generally 
chewed,  has  similar  properties,  and  is  some- 
times used  like  tea.  (See  Cooa.)  Other  plants 
might  be  cited.  (See  also  Niw  J'irsst  Tk*.) 
— The  official  records  of  importation  into  Eng- 
land begin  in  lT2fi,  in  which  year  there  was 
imported  370,S2S  lbs. ;  in  the  first  year  of  the 
present  century  the  quantity  entered  for  home 
consumption  was  2S,TS0,160  lbs.  Until  16S4 
the  East  India  company  had  a  monopoly  of 
tea,  which  paid  a  heavy  duty;  but  in  that  year 
the  duty  waa  rednced,  and  the  trade  thrown 
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opm  to  all  The  imports  of  tea  into  Oreat 
Britun  and  Ireland  for  five  yeus,  ending  Dec. 
81,  entered  for  home  bonanmption  only,  were : 
1869,  996,990  cwt ;  18T0,  1,060,802;  1871, 
1,102,94S;  18T2,  1,141,008;  18TB,  l,t78,TSO. 
The  value  of  the  total  import  for  the  same 
years,  of  which  one  fonrth  was  reexported, 
was  £10,811,466,  £10,087,919,  £ll,686,ft44, 
£12,938,148,  and  £11,8T3,G95.  The  importa 
into  the  United  States  for  five  years,  ending 
June  SO,  for  home  consumption,  were:  1B6&- 
'70, 428,293  cwt ;  I870-'71,  468.615 ;  1871-'2, 
689,741;  187a-'8,  678,707;  18T8-'4,  498,818. 
The  total  valnes  (in  gold)  for  the  respective 
years  were  tlS,8n,fi46,  $17,264,617,  $32,948,- 
676,  $24,466,170,  and  $21,212,884. 

TEICHBU)  UBimm^  in  the  United  StatM, 
an  assemblage  of  the  teachers  of  the  publio 
schools  of  a  county  or  part  of  a  connty  for 
the  pnrpose  of  receiving  Inatraotion  in  the 
art  and  methods  of  teachings  by  lectares,  oon- 
ferences,  olaaa  drills,  Ac,  from  experienced 
teachers.  An  institate  is  nsnaUy  held  in  each 
oonnty  nnder  the  saperviaion  of  the  county 
snperintendent  of  schools  once  a  year,  some- 
times oftener,  the  sesaions  loating  from  one  to 
two  weeks.  The  instmotion  is  free.  This 
plan  was  first  adopted  by  Henry  Barnard, 
state  snperintendent  of  schools  in  Connecti- 
cut, in  1889.  Institctee  have  been  held  in 
New  York  since  184S,  and  have  been  ni^- 
tained  bystateappropriationBBincel847.  They 
were  begun  in  Haaaachuaetts  and  Rhode  Isl- 
and in  1846,  and  soon  afterward  in  many  other 
state*.  In  most  of  the  states  they  are  required 
by  law  to  ba  held,  and  in  aeveral  the  atten- 
dance of  teachers  is  obligatory.  In  some  states 
providon  is  mode  for  their  maintenance  by 
public  fnnds.  The  instmotion  in  these  tem- 
porary tr^ning  schools  is  necessarily  almost 
wholly  oral,  and  is  confined  to  an  explanation 
and  iUustration  o(  the  best  methods  of  teach- 
ins  and  governing  schools.  Conferences  are 
hud.  In  which  the  teachers  relate  their  own 
experience  of  particular  methods  of  inatrao- 
tion  and  disdphne. 

1X1E,  an  East  Indian  tree,  tectona  pronifit 

i called  in  Malabar  Ueca),  valnabte  far  ita  timber. 
t  belongs  to  the  tarienaeta,  a  family  which, 
while  its  most  familiar  representatives  with  na 
are  ornamental  herbs  and  shmbs,  includes  some 
important  tropical  trees.  The  teak  is  remark- 
able for  its  size  and  beauty ;  it  grows  over  200 
ft  high;  the  elliptioa]  leaves  are  12  to  24  in. 
long,  and  so  rough  as  to  be  nsef nl  for  polishing 
wood ;  the  small  white  flowers  are  fragrant, 
in  terminal  panicles,  and  have  the  stmctnre 
common  to  uie  family.  The  tree  is  found  in 
varicns  parts  of  India  and  the  adjacent  isl- 
ands, and  has  been  introduced  into  other  Brit- 
ish possessions.  It  is  probable  that  other  and 
closely  related  species  contribute  to  the  supply 
of  commerce.  The  wood  of  the  teak  is  one 
of  the  most  remarkable  known  on  account  of 
its  great  weight,  hardneaa,  and  dnrability,  qual- 
ities which  have  caused  it  to  be  long  nised  in 
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the  East,  not  onlj  for  tomplei,  tint  for  dwell- 
inga.  It  is  most  emplojed  in  ship  building, 
being  prsoticaliy  indeatrnctibte  bj  wear  or  de- 
oaf,  and  Teasels  built  of  it  have  laated  100 
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fears,  to  be  then  only  broken  np  on  account 
of  their  poor  sailing  qnalities  from  f anlty  mod- 
els. The  wood  works  eaailf,  but  on  acconnt 
of  the  laige  amount  of  silez  oontained  in  it,  the 
tools  employed  are  quioklj  worn  away;  it  is 
brownish,  and  contains  an  oil  which  prevents 
spikes  and  other  iron  work  with  which  it  is 
in  contact  from  rastin^,  even  when  the  wood 
is  nsed  green.  Ita  weight  varies  in  different 
localities,  from  42  to  52  Iba,  to  the  cubic  foot: 
the  teak  from  Malabar  is  the  heaviest,  wbUf 
that  from  Barmeh  and  Siam  ia  much  lighter , 
in  ship  building  its  great  weight  largely  oSaett 
ita  dnrabilitj,  and  it  is  ther^ore  now  onr'^" 
orj  to  use  it  only  for  planking. — Yarions 
lar  woods  are  called  teak;  the  African  teak 
was  long  nsed  in  ship  building  before  its  origin 
was  known;  it  is  the  genus  OltyUldia,  of  the 
euphorbia  family. 

TEIL,  the  common  name  of  the  small  riv- 
er ducks  of  the  genera  nettion  (Eaup)  and 
averqu«dula  (Stephens),  called  tareelUt  hj  the 
French.  In  the  genns  netcion  the  bill  is  as 
long  as  the  head,  straight,  unusually  narrow, 
witn  sides  parallel,  as  high  ss  broad  at  the  base, 
the  depressed  tip  with  a  very  narrow  nail ; 
wings  moderate  and  pointed,  second  quill  the 
longest,  and  the  secondaries  lengthened  and 
pointed  ;  tail  moderate  and  wedge-shaped  ; 
toea  united  by  a  full  web,  the  hind  one  short 
and  slighty  lobed.  There  are  abont  20  species, 
distributed  all  over  the  globe,  thoogh  most  nn- 
merouB  in  the  northern  hemisphere  ;  thay  are 
migratory,  commencing  their  rapid  flights  in 
•mall  flocks  Boon  after  sunset,  resting  by  day 
on  the  surface  of  fresh  water  or  the  reedy 
shores  of  rivers  and  lakes,  and  feeding  princi- 
pally at  night  on  aouatic  insects  and  worms, 
seeds,  and  grains ;  the  neat  is  made  of  a  large 
maas  of  decayed  vegetable  matter  lined  with 


e  eight  to  ten ;  they  are 


down,  and  the  ^gs  ai 
tiighly  esteemed  as  game.  The  EnropeaL 
was  domesticated  by  the  Romans,  The  green- 
winged  teal  (JT.  Carolinentit,  Baird)  is  14  in. 
long,  Sa  to  24  in.  in  alar  eitent,  and  the  bill  1} 
in.;  the  head  and  neck  are  ohestnut,  the  chin 
black,  and  the  forehead  dusky ;  around  the  eyes 
and  on  the  sides  of  the  head  is  a  broad  rich 
green  stripe,  passing  into  a  bluish  black  patch 
on  the  nape ;  below  white,  with  rounded  black 
spots  on  throat;  lower  neck,  sides,  and  scapu- 
lars finely  banded  with  black  and  grayish  white ; 
speculum  on  wings  broad  and  rioh  green;  a 
white  orescent  in  front  of  bend  of  wings; 
under  tail  coverts  black,  with  a  patch  of  buff 
white  on  each  side;  wing  coverts  plain  olive- 
gray  ;  in  the  female  the  under  parts  are  white, 
and  the  upper  dark  brown  witn  gray  edgings. 
It  occurs  over  the  whole  of  North  America, 
and  accidentally  in  Europe ;  it  migrates  prin- 
cipally over  the  land,  breeding  from  the  great 
l^es  to  the  fur  oomitries;  it  nms  well,  is  a 
good  swimmer  and  diver,  and  a  very  rapid  and 
graceful  flier:  having  a  comparatively  long 
neck,  it  feeds  while  swimming,  and,  being 
choice  in  its  selection  of  food,  aiSords  a  deli- 
cious flesh ;  it  is  not  very  shy ;  the  eggs  are  If 
by  If  in.,  much  rounded,  dull  yellowish  with 
indistinct  deeper  tints. — In  the  gemu  guergut- 
duia  the  bill  widens  a  little  to  tne  end,  which 
is  obtusely  rounded,  is  higher  than  broad  at 
base,  has  a  wider  nail  and  the  lamella  visible 
on  the  sides.  There  are  abont  half  a  dosen 
species  in  North  America,  Europe,  and  Asia, 


with  habits  similar  to  those  of  the  other  genus. 
The  blue-winged  teal  (Q.  diteort,  Steph.)  is  IS 
in.  long,  24  or  2C  in.  in  alar  extent,  with  a  bill 
of  \\  in. ;  the  head  and  neck  above  are  plum- 
beous gray;  top  of  head  black;  white  crescent 
in  front  of  eyes;  under  parts  purplish  gray, 
each  feather  spotted  witn  black ;  fore  part 
of  back  brownish  with  two  narrow  bands  of 
purplish  gray ;  back  behind  and  tail  greenish 
brown;  under  tail  coverts  black;  outer  webs 
of  some  of  the  scapulars  and  the  wing  coverta 
bright  bine;  greatercoverta  tipped  with  whits, 
with  grass-green  speculum  below  them ;  bill 
black;  in  the  female  the  top  of  the  bead  is 
brown,  chin  and  throat  yellowish  white,  back 
brown  with  paler  ed^ngs,  under  parts  whitish 
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witb  obscure  brown  spots,  and  the  same  bine 
and  white  in  the  viogB  as  in  the  male.  It 
is  found  throughoat  eastern  North  America  to 
tbe  Rookj  moantaini,  is  abundant  aboat  the 
moaUiB  of  tbe  UisaisHippt  in  winter,  and  is  leas 
hardy  than  the  green-wiaged  speoiee. 

IVjIIS,  the  limpid,  colorless,  slightly  saline 
secretion  of  the  lachrymal  glands,  oontlDaally 
poured  out  in  qnantit;  anfficient  to  bathe  the 
sartace  of  the  eyes,  to  secure  tbe  easy  and  free 
motion  of  the  lida,  and  to  wash  oS  any  irrita- 
ting particles  from  their  senBiCire  membrane. 
The  lachrymal  belong  to  the  aggregated  glands, 
or  those  in  which  the  Tcsicles  or  acini  are 
arranged  in  lobules;  there  is  one  at  tbe  upper, 
external,  and  anterior  part  of  each  orbit,  In  a 
depression  of  the  frontal  bone,  in  relation  with 
the  external  rectns  muscle,  resting  behind  on  a 
fatty  areolar  tisane ;  each  gland  is  of  the  size 
of  a  small  almond,  reddish  white,  flattened, 
and  enveloped  in  a  flbro-oellnlar  capsule;  the 
secretion  is  poared  ont  by  six  or  seven  trunks 
opening  within  the  upper  lid.  At  tbe  inner 
angle  of  the  eyas,  in  both  lids,  are  two  very 
narrow,  always  open  apertures,  the  lachrymal 
puiteta,  in  the  middle  of  a  slightly  prominent 
tubercle,  aboat  H  3ine  from  the  inner  ianction 
of  tbe  lids;  they  are  opposite  each  otner,  the 
lower  tnmed  up  and  tbe  upper  down,  and  both 
outward  and  backward.  Througb  these  open- 
ings  the  tears  are  conveyed  by  the  lachrymal 
ducts  in  each  lid  to  the  lacbiymal  aac,  at  tbe 
inner  angle  of  each  eye,  in  the  bony  groove 
between  the  lachrymal  bone  and  the  asoending 
process  of  the  superior  maxillary ;  it  is  a  smaLI 
membranous  sac,  opening  below  into  the  nasal 
dnot,  which  conveys  the  tears  into  the  nose 
beneath  tbe  inferior  turbinated  bone.  At  tbe 
inner  angle  of  the  tide,  in  front  of  the  globe 
and  behind  the  laobryinal  pancta,  is  a  small 
reddish  tubercle,  pyramidal,  with  the  snmmit 
turned  forward  and  outward ;  this  is  the  lachry- 
mal caruncle,  and  consists  of  a  mass  of  small 
mucous  folUoles,  covered  by  the  conjunctiva, 
which  forms  in  front  and  to  the  ontside  a  semi- 
lunar fold,  called  the  nictitating  membrane ; 
this  is  rudimentary  in  man,  but  remarkably  de- 
veloped in  birds.  The  act  of  crying,  generally 
aooompanying  an  increased  secretion  of  tears, 
as  far  as  the  movements  of  respiration  are 
oonoerned,  is  very  nearly  the  same  as  that  of 
laughing,  though  occasioned  by  a  contrary  emo- 
tion ;  the  expiratory  muscles  are  in  more  or  less 
violent  convnlsive  movement,  sending  out  the 
breath  in  a  series  of  jerks,  accompanied  by 
well  known  sounds;  in  children  the  act  is  some- 
times continued  almost  to  tbe  complete  emp- 
tying of  the  obest  of  air,  to  the  great  dismay 
of  parents,  but  the  necessity  of  breathing  is 
always  stronger  than  the  convulsive  muscular 
movements.  Uoderate  excitement,  whether  of 
joy,  tenderness,  or  grief,  increases  greatly  tbe 
quantity  of  the  tears,  thongh  the  secretion  Is 
onecked  by  violent  emotions;  in  intense  grief 
the  tears  do  not  flow,  the  restoration  of  the 
secretion  b«ng  a  sign  of  moderated  sorrow, 
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and  itself  affording  relief  by  the  resumption 
of  nervous  action.  The  sensory,  emotional,  or 
instinctive  ganglia,  sitnated  at  the  base  of  the 
brain,  to  a  certain  extent  independent  of  the 
will,  in  intense  grief  become  congested,  and 
tbe  flow  of  tears  is  the  natural  method  for 
their  relief ;  hence  the  duiger  of  oerebrol  dis- 
turbance from  long  continued  tearless  grief, 
Oonaidering  their  size,  there  are  no  other  glands 
which  ordinarily  can  so  increase  the  amonnt  of 
their  secretion  as  the  lachrymal ;  the  qnaotity 
is  sometimes  very  great,  and  very  easily  slim- 
nlated;  the  shedding  of  tears  is  also  conta- 
gions.— The  laohrymal  pnncta  may  be  closed, 
causing  the  tears  to  flow  ocer  the  cbeeki,  for 
which  the  remedy  is  dilatation  by  fine  probes. 
When  the  nasal  dact  is  obstructed,  the  eye  is 
watery  and  the  corresponding  nostril  dry,  the 
sac  forming  a  small  tumor  at  the  side  of  the 
nose;  the  sac  also  may  be  inflamed,  with  pain, 
tenderness,  swelling,  and  feverish  symptoms: 
this  may  end  in  suppuration,  and  an  external 
opening,  constituting  lachrymal  flstola,  requi- 
ring the  restoration  of  the  obUterated  duct  by 
styles  of  diSereut  materials. 

lEiSEL  (A.  S.  taiel,  from  taian,  to  tease), 
tbe  ripened  flower  heads  of  diptaentfulUmiiiay 
nsed  for  raising  a  nap  upon  woollen  cloths. 
The  genus  diptaeut  (Gr.  ii^liv,  to  thirst,  sup- 

Eosed  to  refer  to  the  cups  formed  by  the  united 
tares  in  some  species,  which  hold  water)  is  the 
representative  of  a  small  family,  the  diptaeea, 
which  is  so  closely  related  to  the  eompotila 
that  in  a  systematic  arrHugement  it  is  placed 
next  to  that  family.  Like  tbe  compositea,  the 
teasel  family  have  their  flowers  in  dense  heads, 
bnt  their  anthers  are  not  united  and  tbe  seeda 
have  albumen.  In  the  teasel  itself,  of  which 
there  are  abont  a  dozen  old-world  species,  the 
plants  are  biennial  or  perennial,  with  coarse, 
deeply  toothed,  opposite,  rough  leaves ;  the 
branches  are  terminated  by  an  oblong  bead, 
consisting  of  small  flowers,  each  En  the  aiil  of 
a  bract,  which  appears  as  a  strong  scale  when 
the  seeds  are  ripe.  The  wild  teasel  {D.  lylvet- 
tm)  is  sparingly  introduced,  and  is  fonnd  in 
the  older  states  as  a  roadside  weed ;  it  is  from 
2  to  6  ft.  high,  and  its  numerous  heads  of  pale 
purple  flowers,  with  a  large  involucre  at  their 
base,  make  it  a  oonspioooas  and  not  inel^ant 
plant;  the  bracts  to  the  beads  terminate  in  a 
long  str^ght  point ;  it  should  be  treated  as  an 
intruder.  The  teaael  of  commerce,  or  fullers' 
teasel,  though  bearing  the  speciflo  name  given 
above,  is  generally  supposed  to  have  orimnated 
from  the  wild  teasel,  from  which  it  differs  la 
having  a  longer  head  with  ashorterinvolncre; 
the  bracts  are  much  stiffer,  and  have  hooked 
points.  These  heads,  when  ripe,  are  about  24 
in.  long  and  1}  in.  in  diameter,  and  clothed 
with  regular,  strong,  sharp,  recurred  hooks; 
they  are  an  important  article  of  commerce,  ana 
in  some  conntnes  of  cultivation ;  consideratjie 

anantitieB  are  produced  in  England,  but  the 
tiiet  supply  is  from  Holland  and  France.  The 
teasel  hu  now  and  then  been  cultivated  in 
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tbif  ooimtr? ;  0117  good  soil  suits  It ;  the  teed 
is  sown  in  spring,  tLe  plsnta  tUnned  to  16  in. 
and  kept  cultivsted  tbrongb  the  season ;  the 
next  7ear  the  flower  heads  appear,  and  earth 
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ia  thrown  against  the  plants  to  keep  tLem  up- 
right; when  the  flowers  wither,  the  heads  are 
ont,  leaTiDg  8  or  9  in.  of  stalk  attached,  and 
dried  in  the  snn.  Their  ose  is  to  tease  or  raise 
a  nap  upon  oloth,  and  thb  is  done  b^  the  hooks, 
which  catch  and  pnll  ont  one  end  of  the  wool 
fibres,  near  the  snrface,  leaving  the  other  end 
of  the  flbre  still  twisted  in  the  thread.  For- 
mer!; teasing,  or  t«asling,  was  done  by  hand, 
the  beads  being  fastened  in  aframe,  and  drawn 
over  the  surface  of  the  oloth  by  the  operator 
with  a  frame  ia  each  hand ;  now  the  work  Is 
done  by  machinery;  the  teasels,  cot  length- 
wise into  halves  or  quarters,  are  attached  to 
a  wooden  oylindrioal  frame,  which  revolves, 
while  at  the  same  time  the  oloth  passes  be- 
neath it.  Mach  inventive  talent  has  been  ex- 
pended in  providing  snbstitutes  for  teasels,  but 
all  have  been  discarded ;  for  the  natural  tea- 
sel, tmlike  any  artificial  substitute,  while  snfil- 
oiently  strong  to  perform  the  required  work, 
will  yield  or  break  in  contact  with  a  knot  or 
other  obstacle,  without  Injury  to  the  cloth. 

^TBCHNOLOGT  (Or.  ri^,  an  art,  and  Tiiyot, 
discourse),  the  systematio  knowledge  of  tlie 
theory  and  practice  of  the  indaatrial  arts.  It 
b  divisible  into  several  branches,  but  chiefly 
into  chemical  technology  and  mechanical  tech- 
nology. Ohemical  technoli^y  embraces  those 
indnatries  which  chiefly  demand  a  knowledge 
of  chemistry,  such  as  the  manufactare  of  chem- 
icals, including  the  various  acids  and  the  com- 
pionnds  of  soda  and  potash ;  the  monnfacture 
of  soap  and  oandlea,  glsas,  and  the  varions 
kinds  of  pottery  and  porcelain ;  the  manufac- 
ture of  illuminating  gas,  and  tbe  distillation  and 
refining  of  the  waste  products  of  gas  workf 
and  of  crude  petroleum ;  and  the  distillatjon 


and  rectification  of  spirits  and  the  fermenta- 
tion of  wine  and  beer.  Ueohanioal  technolo- 
gy embraces  textile  loauafacturee  and  the  me- 
ctianio  arts  in  general.  In  many  of  the  arts  a 
combination  of  both  mechanical  and  chemical 
knowledge  is  required,  as  in  glass  making  and 
calico  printing.  Schools  of  technoJogy  are 
establisQed  independently  and  also  in  connec- 
tion with  colleges  and  universities,  not  only 
for  the  advantage  of  the  general  student,  but 
for  those  who  intend  to  become  experts  in  one 
or  at  most  a  few  branches,  in  which  the  fun- 
damental principles  of  the  arts  are  taught,  in- 
cluding mathematics,  mechanical  engineering, 
natural  philosophy,  chemiatry,  and  nsually 
mineralogy  and  geology.  In  independent  in- 
stitutions other  branches  are  added. 

TEtXmw,  or  Te«aalka,  a  chief  of  the  Shaw- 
nee Indians,  born  near  tbe  present  town  of 
Springfield,  Ohio,  about  ITSS,  kOled  at  the 
battle  of  the  Thames,  Oct.  6,  181S.  Bis  first 
prominent  appearanoe  was  in  the  attack  on 
Fort  Recovery  in  1794.  About  ISOfi  his  broth- 
er Elskwatawa  set  up  as  a  prophet,  denoun- 
cing the  use  of  liquors,  and  of  all  food  and 
manners  introduced  by  the  whites.  Tecum- 
seh  and  the  prophet  then  attempted  to  unite 
all  the  western  tribes  into  one  nation  to  re- 
sist tbe  whites.  They  visited  the  Indians 
from  the  lakes  to  the  gulf  of  Ueiico,  and 
soon  had  a  village  of  400  Indians  gathered  at 
Qreeuville.  Gen.  Harrison  required  them  to 
remove,  aa  it  was  beyond  the  Indian  limit 
fixed  by  treaty.  Tecnmseh  went  to  Vincennea 
with  400  warriors  to  overawe  Harrison,  and 
the  conference  was  broken  up  by  his  vio- 
lence. Finding  that  he  had  gone  too  far,  he 
attempted  to  explain.  In  181],  while  he  was 
in  the  south  exciting  the  Creeks  and  Semi- 
noles  to  rise  by  promise  of  English  aid,  Harri- 
son marched  on  the  prophet'e  town  to  demand 
that  the  Indians  should  return  to  their  variooa 
tribes,  mnrderers  of  whites  be  surrendered, 
and  plunder  given  up.  The  prophet  attacked 
him,  and  was  defeated  at  Tippecanoe,  on  the 
Wabash  (Nov.  7).  This  disconcerted  Teeum- 
seh's  plans  and  broke  the  spell  of  the  proph- 
et's power.  When  war  was  declared  with 
England,  Tecnmseh  appeared  in  Canada  with 
a  number  of  warriors,  and  refused  to  meet 
the  American  commanders  in  oouncii.  He  was 
in  the  action  against  Van  Home  on  the  Rai- 
sin, and  after  being  wounded  at  Maguaga  was 
made  a  brigadier  general  in  the  British  forces. 
He  was  in  command  with  Proctor  at  the  siege 
of  Fort  Heigs,  and  saved  American  prisoners 
from  massacre.  After  the  batde  of  Lake  Erie 
he  urged  Proctor  to  engage  Harrison  when  ho 
landed,  but  accompanied  him  in  his  retreat. 
In  the  first  engagement  he  was  wounded  while 
holding  the  passage  of  a  stream.  With  Proc- 
tor he  selected  the  battle  ground  at  the  Thames, 
in  the  S.  W.  comer  of  Canada,  and  he  com- 
manded tbe  right  wing.  Laying  aside  bia 
sword  and  nniform  in  the  conviction  that  he 
mnst  fall,  he  pat  on  bia  booting  dress  and 
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f  oqkU  deq>eri>tel7  till  he  wai  kiUed.  CoL  B. 
M.  Johnson  waa  Bud  to  have  shot  bim ;  bat  In 
reality  his  death  was  not  for  tome  dajs  known 
to  the  Americans. — The  life  of  Teoumaeb  and 
of  his  brother  the  prophet  has  been  written  by 
Benjamin  Drake  (ISmo,  Oiuoinaati,  1841). 

TEEIB,  the  organs  in  vertebrates  tor  the 
Miznre  and  mastication  of  food,  pUced  at  or 
near  the  entrance  to  the  alimentarj  canal.  In 
adolt  man  there  are  83,  16  in  each  Jaw,  im- 

Stanted  in  sockets,  and  of  an  irreguUu'  conoid 
)Tta;  in  the  child,  previoiu  to  the  second 
dentition,  there  are  only  20.  For  their  de- 
velopment see  Dbbtttion.  The  nnmber  of  the 
teeth  increaaes  in  the  lower  animals,  bein^ 
greatest  in  the  cetaceans  and  marsapiala  among 
mammals,  and  also  considerable  in  many  rep- 
tiles and  flshea.  The  portion  of  a  tooth  above 
the  socket  is  called  the  crown,  the  concealed 
part  the  root  or  fang;  between  these  there  ia 
a  more  or  leas  marked  constriction  or  neck. 
In  vertebrate  animals  the  teeth,  like  the  bones, 
have  for  their  earthy  basis  phosphate  of  hme, 
mingled  with  some  carbonate  of  lime  and 
a  certain  proportion  of  fluoride  of  oaloinm. 
The  latter  substance  is  more  abundant  in  the 
enamel  of  the  teeth  then  elsewhere,  but  every- 
where phosphate  of  lime  is  the  main  ingredi- 
ent npoD  which  the  teeth  depend  for  their  so- 
lidity and  firmness. — A  tooth  is  oompoaed  of 
three  different  tissues,  dentine,  enuta  petrota, 
and  enamel.  The  dentine,  forming  the  great- 
er part  of  the  body  of  the  tooth,  consists  of 
a  firm,  transparent,  nearly  homogeneous  snb- 
stratam,  composed  of  about  T3  per  cent,  of 
caloareoas  matter  and  2S  per  cent,  of  organic 
aabatanca.  It  is  permeated  thronghont  by 
minute  cylindrical  channels,  called  eanaliffuli, 
about  TT.Vinj  **'  '™  ^''"^  ^^  diameter,  which 
radiate  from  a  central  cavity  contained  in  the 
tooth,  oalled  the  pulp  cavity,  toward  the  ex- 
ternal surface  of  the  dentine.  During  their 
course  the  canalicnll  branch  and  divide,  often 
several  times  in  snocession,  becoming  thns 
very  mnoh  reduced  in  size  and  at  the  same 
time  increased  in  nnmber.  In  the  central 
cavity  of  the  dentine  is  contained  the  palp  of 
the  tooth,  a  aoft,  vascular,  and  sensitive  pa- 
pilla, the  only  portion  of  the  tooth  which  is 
supplied  with  blood  vessels  and  nerves.  Un- 
doubtedly the  canaliculi  of  the  dentine  are 
dther  channels  for  the  absorption  of  nutritions 
fluids  from  the  pnlp,  or  are  flUed  with  soft 
filaments  composed  of  organic  material,  by 
which  this  abaorption  is  accomplished.  The 
omsts  petrosa  is  a  thin  layer  of  bony  tissne 
attached  to  the  oatside  of  the  dentine  in  the 
fang  of  the  tooth,  and  serving  to  connect  It, 
by  means  of  its  periosteum,  more  firmly  to 
the  socket.  It  disera  bat  little  from  compact 
bony  tissne  elsewhere,  except  that  it  contains 
no  blood  vessels,  and  is  distinf^iahed  only  by 
the  presence  of  the  irregularly  shaped  bone 
oorpusoles,  which  are  connected  by  their  radi- 
ating filaments  with  the  extremit^s  of  the 
oanaliouli  of  the  dentine.    The  enamel,  which 


covers  the  anrtaoe  of  the  orown  ot  the  tooth, 

is  mnoh  the  hardest  of  its  tissues,  containing 
often  over  96  per  cent  of  calcareoaa  matter. 
It  appears  to  conust  of  superimposed  layers 
of  calcified  epithelium,  and  ii  well  adapted,  by 
its  extreme  sohdity  and  almost  crystalline  tez< 
ture,  to  endure  the  attrition  of  foreign  anb- 
stancea  without  disintegration, — Three  kinds 
of  teeth  are  distingnishable  in  mammals,  vie, 
incisors,  canines,  and  molars.  The  ineiaors 
are  in  the  front  and  median  portion  of  the 
jaws,  and  have  a  simple  flattened  root  and  & 
thin  catting  edge,  suitable  for  dividing  and 
collecting  food,  as  in  the  jaws  of  the  beaver 
and  aqnirrel  and  in  the  lower  jaw  of  the  ox. 
The  canines,  fonr  in  number,  are  next  to  the 
indsors,  separated  from  them  by  an  interval, 
except  in  man ;  the  crown  is  conical,  and  the 
root  long  and  simple.  Tbey  are  the  lO-called 
eye  and  stomach  teeth  in  man,  and  form  a 
striking  characteristic  and  formidable  weapons 
in  the  carnivora ;  they  are  beat  adapted  for 
securing  and  tearing  living  prey.  The  molar 
teeth  are  the  most  posterior,  and  have  fiattened 
and  tabercnlons  crowns  suited  for  grinding 
down  vegetable  food;  they  are  most  developed 
in  herbivorous  animals;  the  roots  in  man  are 
often  much  bifnrcated,  rendering  extraction 
difficult.— Teeth  are  so  intimately  related  to 
the  food  and  habits  of  animals,  so  easily  exam- 
ined, and  of  snch  indestrnctible  materials,  that 
they  are  of  the  first  importance  in  the  classifi- 
cation of  animals,  both  living  and  fossil.  When 
fully  formed  they  are  aubject  to  decay,  but  have 
no  inherent  power  of  reparation ;  they  may  in- 
crease by  abnormal  growth  of  the  crasta  pe- 
trosa, their  most  highly  organized  constitaent. 
For  the  diseases  and  the  mode  of  treatment  of 
the  teeth,  see  DatfTisTHV. — In  fishes  the  teeth 
vary  from  none  in  the  stargeon  and  iopho- 
brauohs  to  countless  nnmbera  in  the  pike  and 
the  siluroids.  They  are  usually  conical,  but 
sometimes  fiattened  or  pavement-like,  villi- 
form,  serrated,  and  cutting;  they  may  be  sita- 
ated  on  any  ot  the  t>ones  of  the  oral  cavity,  on 
the  tongne,  and  in  the  pharynx ;  in  most  cases 
they  are  firmly  united  to  the  jaws  by  continn- 
ous  ossification,  but  in  some  are  movable ;  they 
are  composed  of  dentine  and  its  modifications, 
enamel  occurring  in  only  a  few  cases,  like  the 
parrot  flah  (learui) ;  and  they  are  frequently 
shed  and  renewed,  the  gcrma  being  developed 
from  the  free  surface  of  the  buccal  membrane. 
Among  reptilea,  the  whole  order  of  cbelonians 
(tortoises  and  turtles),  and  also  the  toad  family 
among  batraohians,  ara  without  t«eth.  In  the 
others  these  organs  are  usually  simple,  and 
adapted  for  seizing  and  holding  hut  not  chew- 
ing their  food ;  the  number  is  never  so  small 
nor  BO  large  as  in  fishes,  and  is  rarely  charac- 
teristic ot  species.  They  are  generally  conical, 
sharp,  and  smooth,  and  may  be  placed  OD  any 
ot  the  bones  entering  into  the  structure  of  the 
mouth;  the  base  never  branches  into  diverging 
fangs,  and  in  most  is  anchyloaed  in  variona 
ways  to  the  bone  which  bears  them,  aa  noticed 


byCoogle 


TEGEA 

nuder  the  dEfFereot  familiea;  dentioe  and  cft- 
ment  are  always  present,  and  sometimea  en- 
amel, aa  in  the  saariaa  croicn.  Among  mam- 
male,  some  of  the  edentates,  as  ant-eaters  and 
pangolina,  have  do  teetli;  in  the  others  the/ 
are  implanted  in  sockets,  and  the  molars  bare 
two  or  more  roots  when  the;  hare  a  limited 
growtb ;  the?  are  confined  to  the  superior,  in- 
ferior, and  intermaxillary  bones,  a  single  row 
in  each.  Mammals  have  been  divided  b/  Owen 
into  monophyodonts,  or  those  which  generate 
a  single  set  of  teeth,  and  diphjodonts,  or  those 
which  generate  two  seta  of  teeth ;  the  former 
inclade  the  monotremes,  edentates,  andoamiv- 
oroas  cetaceans,  and  the  latter  all  the  other 
orders.^For  full  details  on  this  subject  the 
reader  is  referred  to  the  following  writings  of 
Prof.  Richard  Owen :  "  Odontography  "  (Lon- 
don, 1840-'46);  article  "Teeth"  ui  vol.  iv.  of 
the  "CjoloptDdia  of  Anatomj  and  Phynol- 
ogy"  (1852);  and  "The  Principal  Forms  of 
the  Skeleton  and  Teeth."  in  vol.  i.  of  Orr's 
"Circle  of  Sciences"  (London;  reprinted  in 
Philadelphia,  18S4). 

1WE1.  an  ancient  city  of  Greece,  in  the  S.  E. 
part  of  Arcadis.  Its  territory  was  called  Te- 
geatia.  It  is  mentioned  in  the  Iliad.  Its  early 
history  was  marked  by  a  constant  war  with  the 
Bpartana,  and  sbont  560  B.  0.  it  fell  Into  their 
hands.  Abont  GOO  Tegeans  fought  at  Ther- 
mopvIcB,  and  3,000  at  PUtraa.  Tegea  became  a 
member  of  the  Arcadian  confederacy  after  the 
battle  of  Lenctra  (STI),  and  snbseqnently  of 
the  j£to1iim  leagne.  After  the  Koman  con- 
quest of  Greece  it  continued  to  be  a  place  of 
uoDsiderable  importance,  bnt  abont  A.  D.  400 
was  totally  destroyed  by  Alario.  Ita  remrins, 
found  near  the  village  of  Peali,  abont  4  m. 
from  Tripolitza,  consist  of  broken  columns, 
frieiaa,  and  architraves,  and  a  charch  in  ruins. 

TEGH&S,  baias,  a  Swedish  poet,  bom  at 
Rirkemd,  Wermland,  Nov.  18,  1763,  died  in 
WeiiO,  Not.  3,  1840.  He  was  the  son  of  a 
clergyman  who  had  assnmed  the  name  of  Teg- 
nil  after  his  native  village  of  Tegnaby.  He 
gradoated  at  the  university  of  Lund  in  1802, 
Bud  became  teacher  of  cesthetics  and  librarian 
there,  and  in  1B12  professor  of  Greek.  In 
1B19  he  was  elected  to  the  academy  of  scienoes 
and  took  his  degree  in  divinity,  and  in  1624  he 
became  hiahop  of  WexiO.  His  works  inclnda 
Sp««(18n)i  .SiitteanifaimwiC' The  Children 
of  the  Lord's  Snpper,"  1820),  Longfellow's  veT' 
sion  of  which  (1841)  was  regarded  by  Tegn^i 
as  the  best  of  all  the  translations;  Axel  <IS21) , 
and  Fritliiofk  Saga  (1826),  bsaed  open  leelan- 
die  sagas.  The  last  hiis  been  repeatedly  set  to 
mn^c,  and  translated  into  many  languages. 
Among  the  latest  versions  are  Connt  Lein- 
bnrg's  in  German  (Frankfort,  I8TS),  Leopold 
Hamers  in  English  (London,  1876),  and  Victor 
Wllder's  in  French,  set  to  music  by  Max  Broch 
(Paris,  187B).  A  complete  collection  of  Teg- 
n^r's  published  works  was  edited  and  his  biog- 
raphy written  by  his  son-in-law  BOttiger  (7 
vols.,  Stockholm,  1B4T-'JS1 ;  new  ed.,  1871  et 
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*eq.);  and  a  collection  of  his  posthumons  wri- 
tings has  been  made  by  Klof  Tegn^r  (8  vola., 
1374).  His  correspondence  has  also  been  re- 
cently publiahed.  A  colossal  statue  of  Tegnir 
was  erected  at  Lnnd  in  1868. 

TEHAMA,  a  N.  county  of  California,  lying  be- 
tween the  Sierra  Nevada  and  the  Coast  range, 
aud  intersected  by  the* Sacramento  river ;  area, 
2,800  sq.  ra. ;  pop.  in  1870,  8,687,  of  whom 
21)4  were  Chinese.  Laaaen's  peak,  in  the  N.  E. 
comer,  is  10,677  ft.  high,  the  E.  portion  is 
partly  rocky  and  barren  and  partly  covered 
with  forests  of  pine.  In  the  west  are  several 
well  watered  and  fertile  ralleys.  Some  gold 
is  found  in  the  Sierra  Nevada,  and  salt  and 
medicinal  springs  of  great  value  in  the  Coaat 
range.  The  Oregon  division  of  the  Central 
Pacific  railroad  traverses  iL  The  chief  pro- 
dnotions  in  1670  were  404,722  bushels  of  wheat, 
108,828  of  barley,  445,466  lbs.  of  wool,  68,186 
of  batter,  88,000  gallons  of  wine,  and  6,649 
tons  of  hay.  There  were  8,066  horses,  2,167 
milch  cows,  9,406  other  cattie,  180,868  sheep, 
and  19,469  swine;  8  flour  mills,  6  saw  mills, 
and  2  manufactories  of  gloves  and  mittens. 
Capital,  Red  Bluff. 

TEmXAN,  or  Ttknm,  the  capital  of  the  king- 
dom of  Persia,  and  of  the  province  of  Irak- 
Ajemi,  70  m.  B.  of  the  Caspian  sea  and  about  210 
m.  N.  of  Ispahan,  in  Ut.  85°  41'  N.,  Ion.  61*  2S' 


OU  eoaa  Gate. 

E. ;  pop.  in  winter  abont  100,000.  The  town 
stands  in  a  sandy  plain,  with  monntmns  to  the 
north  and  east,  and  a  fertile,  well  cultivated 
country  to  the  west.  It  is  built  in  the  form  of 
an  irregular  square,  each  side  of  which  mea- 
sures about  a  mile,  and  is  enclosed  by  a  deep 
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dry  ditoh  uid  &  thick  mnd  wall,  flanked  at 
intervals  with  Bemkironlar  projection!,  and 
pierced  hj  gatea  which  ar«  ftlwaji  gaarded, 
and  are  closed  after  aanset  Inside  there  are 
many  vacant  spaces,  gardens,  and  extensive 
mins;  bat  the  street!  are  narrow,  irre^ar, 
nnpaved,  and  filthy.  The  honaea  are  badly 
built  and  mean  in  appearance.  Outaide  the 
walls  are  suburbs  of  considerable  extent,  sev- 
eral large  oaraTansaries,  and  many  enclosed 
r'dens.  The  principal  building  of  the  town 
the  Ark  or  royal  palace,  which  oocnpiea  a 
large  space  adjoiniog  the  northern  wall,  and  is 
fortified.  The  bazaars  are  wretchedly  kept 
and  dirty.  One  of  the  moaqnes  is  roofed  with 
plates  of  gold.  In  summer  the  climate  ie  on- 
teallhy,  and  the  monarch  and  about  two  thirds 
of  the  inhabitants  encamp  on  the  plains  of  Snl- 
taoieh.  On  a  hill  in  the  neighborhood  the 
shah  has  a  palace  and  beaatif  ul  gardens.  Tele- 
graph wires  connect  Teheran  with  the  Oan- 
oasian  and  Turkish  frontiers.  Sot  far  from  it 
are  the  roins  of  the  aooient  Rhoges,  the  capitd 
of  Parthia. — Teheran  was  HDimportant  ontil 
made  the  capital  of  Persia  hy  Aga  Hobammed 
Ehan  about  1798.  A  treaty  of  commerce  with 
England  was  signed  here,  Oct.  28,  1S41. 

TEBElTT^ECt  L  An  lathmna  of  Mexico, 
lying  between  the  bay  of  Oampoaohy  on  the 
gulf  and  the  bay  of  Tehaantepeo  on  the  Pacific, 
and  comprising  tbe  states  of  Tabasco  and  Ohia- 

Eas  and  parts  of  Vera  Cruz  and  Oajaca.  Its 
readtb  from  bay  to  bay,  at  the  narrowest 
place,  is  180  m.  It  is  drained  by  the  Coatza- 
ooaloos  river,  which  flows  northward,  dis- 
charging into  the  bay  of  Oampeaoby,  and  ex- 
tending three  fourths  of  the  width  of  the  isth- 
mas;  and  by  the  Tehaantepeo  river,  flowing 
into  the  bay  of  the  same  name.  There  are 
several  lakes  and  lagoons.    At  one  time  it  was 

S-Oposed  to  constmot  a  ship  canal  across  the 
thmur,  improving  the  navigation  of  the  Ooat- 
uooalcos  for  a  part  of  the  distance,  and  sur- 
veys were  made.  (3ee  Oatial,  vol.  iil<,  P-  690.) 
lit  A  town  of  the  state  of  Oajaca,  on  Tehaan- 
tepeo river,  aboat  IS  m.  above  its  month,  and 
no  m.  E.  8.  E.  of  Oajaoa;  pop.  about  14,000. 
The  hoases  are  generally  of  stone.  Part  of 
the  town  is  occnpied  by  Indians,  who  are  civil- 
ized and  indnstrious.  It  has  salt  works  and 
cotton  factories,  and  a  considerable  pearl  fish- 
ery in  which  many  of  the  inhabitants  are  en- 
gaged. Indigo  is  raised  to  the  vicinity,  a  pnr- 
ple  dye  is  procured  from  a  shell  flsh  abandant 
there,  and  some  cochineal  is  eiported.  The 
harbor  is  shallow,  with  a  dangeroas  bar  at  the 
month  of  the  river,  and  is  little  frequented. 

TFJADA,  or  Lerda  it  T^jada,  Bebasdaa,  president 
of  Meiico,  born  in  Jalapa,  April  25, 1826.  He 
was  educated  in  the  seminary  of  Pnebla  and 
in  the  college  of  San  Ildefonso,  in  the  city  of 
Heiico,  became  rector  of  the  college  in  1S52, 
and  received  the  diploma  of  advocate  in  18G3. 
He  was  a  jads^  of  the  saprerae  court  from 
December,  1856,  to  June  1,  18B7,  when  he  be- 
otune  minister  of  foreign  affairs  and  premier, 
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bat  rerigned  in  September  on  aoconnt  of  hia 
sapport  of  the  new  liberal  constitoticn,  in  op> 
pcWtJon  to  President  GomonforL  He  was  a 
member  and  thrice  the  presidentof  the  honse  of 
representatives  during  the  aeadons  of  1661''3. 
He  opposed  the  treaty  for  arransing  the  English 
debt,  and  its  failure  led  to  the  downfall  of  the 
Zamaoona  cabinet.  His  inflnence  led  to  t^e 
ratifioation  in  December,  18S1,  of  treaties  of 
commerce  and  of  extradition  with  the  United 
States.  He  waa  member  of  congress  in  1862-'8, 
and  followed  the  government  on  its  remoyal 
from  Ueiioo,  daring  the  french  ii  " 


SepL  11  of  foreign  affairs.  He  a 
with  Juarez  the  honor  of  the  eventual  recovery 
of  the  national  independence,  llie  presiden- 
tial term  of  Juarez  expiring  on  Nov.  80,  186S, 
Lerdo  de  Tejada,  to  avert  the  excitement  of  a 
new  election,  caused  the  premdential  term  to 
be  extended  until  the  termination  of  the  war. 
After  the  capture  of  Maximilian,  he  was  vainly 
solicited  to  spare  his  life.  After  the  return  of 
Juarez  to  the  capital,  in  Joly,  18ST,  Lerdo  de 
Tejada  aaspended  all  treaties  with  those  f  orei^ 
powers  which  had  failed  in  nentrality  toward 
Mexloo,  or  had  joined  in  the  intervention ;  bat 
he  aooorded  to  aliens  the  same  security  as  to 
Mexicans.  In  1868  he  became  chief  Justice  of 
the  supreme  oonrt.  In  that  capacity,  under 
the  constitntion,  he  became  president  on  the 
death  of  Juarez  in  July,  1872 ;  and  on  Nov, 
1  he  was  almost  nnanimoosly  elected  to  that 
office  for  the  term  ending  Nov.  SO,  1876. 

TELE6KAPH  (Qr.  r^Xi,  afar,  and  rpdfnv,  la 
write),  an  apparatos  by  which  inteUigence  ia 
oommunicated  to  a  distance.  It  properly  in- 
cludes the  varions  methods  of  signalling.  The 
Roman  generals,  as  described  by  Jalina  Afri- 
canns,  spelled  words  by  means  of  fires  of  dif- 
ferent substances.  The  North  American  abo- 
rigines made  use  of  regular  stations  over  the 
western  country  for  such  signals ;  and  the  la- 
diana  of  the  northwest  territory  in  this  way 
made  known  the  approach  of  Fremont,  as  he 
passed  through  their  regions.  Polybina  de- 
soribea  two  modes  of  telegraphing  by  meaaa 
of  torches;  and  Bishop  Wilkins,  after  ^ving 
an  aoconnt  of  this  in  his  book  entitled  "  Mer- 
cury, or  the  Secret  aad  Swift  Messenger,"  da- 
scribes  a  method  of  oonvernng  at  a  distance 
with  three  lights  or  torches  at  night,  which 
may  be  ao  used  as  to  indicate  the  24  necessary 
letters  of  the  alphabet,  these  being  divided  into 
three  classes  of  eight  letters  each,  which  are 
severally  designated  by  one,  two,  or  three 
torchea,  and  the  namber  of  the  letter  by  the 
number  of  times  the  torches  are  elevated  or 
displaved.  Another  method  was  also  pro- 
posed by  Bishop  Wilkins,  in  which  intelli^ble 
signals  were  conveyed  by  means  of  two  lights 
attached  to  long  poles;  and  for  long  distances 
he  suf^ested  the  nse  of  the  then  newly  invented 
telescope.  A  variety  of  systems  of  telegraphio 
signals  were  brought  into  notice  by  different 
inventors  in  the  17th  and  18th  oentnries,  one 
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of  the  earlieet  of  wUoIt  is  ttiat  of  Dr.  Robert 
Booke  desoribed  in  tbe  "  Fbilosophioal  Trans- 
aotions"  for  1684.  It  oonsuted  of  ii  sTinboIi 
formed  of  blocks  of  wood,  representins  a]ph&- 
betio  cbaracten,  and  six  more  formed  of  OQired 
lines  to  be  used  as  arbitrary  signals.  These 
were  to  be  exposed  in  BDOcession  in  an  elevated 
frame  at  some  conspicaons  point,  and,  being 
observed  at  another  station,  were  to  be  there 
repeated  and  sent  forward  to  the  next,  and  so 
on.  At  night  torohee  or  other  lights  were  to 
be  snbatltuted  for  the  wooden  figares.  The 
first  worhing  telegraph  of  maob  importance 
was  that  known  as  Chappe's,  invested  in  176S, 
which  was  hroDght  into  ase  doring  the  wars 
of  the  French  revolation.  At  the  top  of  a  tsU 
post  was  attached  a  cross  bar  upon  a  pivot,  so 
that  ft  oonld  be  easiljr  turned  from  a  horizontal 
to  an  inchned  position.  Each  end  of  this  oross 
bar  carried  a  short  arm,  which  ooald  also  be 
turned  upon  its  pivot  so  as  to  stand  in  any 
position  in  relation  to  the  bar.  The  movements 
were  made  bj  means  of  ropes  whieh  passed 
through  the  bar  and  down  the  post.  This  ap- 
paratns  admitted  of  SCO  distinct  rignals;  bat 
M.  Ohappe  limited  its  ose  in  great  part  to  IS 
signals,  each  one  of  which  represented  a  let- 
ter  of  the  abbreviated  alphabet  he  had  oon- 
■tmcted.  Obappe's  method  has  been  gener- 
allv  adopted,  all  the  alleged  improvements  In 
it  being  of  minor  importance.  Mr.  R.  I^ovell 
Edgeworth  about  the  same  time  brooght  be- 
fore tbe  pnblio  his  plan  of  a  telegraph,  or  as  be 
called  it  t«lelograph  or  tellograph,  bj  which 
the  signals  represented  numbers,  the  meaning 
of  which  wonld  be  found  in  the  dictionary  pre- 
pared for  this  H7Bt«m.  The  signals  were  made 
by  means  of  four  pieces  of  wood,  each  one  in 
the  form  of  a  long  isosceles  triangle,  placed 
it«ar  together,  aaen  supported  npon  a  pivot 
round  which  it  oonld  be  turned  in  any  direc- 
tion. The  movements  of  each  were  limited  to 
eight,  and  indioated  the  first  seven  nomersls 
smd  sero.  The  first  triangle  or  pointer  repre- 
sented units,  the  second  tens,  the  third  hun- 
dreds, snd  the  fourth  thoussudt,  so  that  any 
number  might  be  expressed  that  did  not  con- 
tain the  figure  8  or  Q.  The  admiralty  tele- 
nh  proposed  by  Lord  O.  Hnrray  was  used 
ngiand  from  1T90  to  1819,  when  it  gave 
plaoe  to  that  known  as  the  semaphore  (Gr. 
oi}fui,  a  sign,  and  ^pav,  to  carry),  which  the 
French  had  adopted  in  180S.  This  consisted 
of  six  CDUSpioQOus  boards  or  shutters  set  in  a 
frame,  each  of  which  could  be  turned  npon  its 
axis  so  as  to  present  either  its  edge  or  its  broad 
surface  to  the  next  station.  The  movements 
represented  figures,  and  a  series  of  nnmbers 
was  indicated  by  their  combinations.  Some 
of  these  stood  for  the  letters  of  the  alphabet, 
and  the  others  for  arbitrary  signals.  The 
French  semaphore  (also  known  as  signal  posts) 
consisted  of  three  or  more  arras  attached  by 

E'vots  to  an  upright  post,  admitting  of  motion 
any  direction,  and  indioating  by  their  Ta< 
tions  positions  either  figures  or  letters.    Uany 


modifications  of  this  apparatns  were  nsed. 
For  telegri^hio  commnnication  at  aea,  flags 
of  varions  colors  have  long  been  nsed.  (See 
SiOTTALS,  Kaval.)  In  168G  Gsnu  proposed 
to  employ  a  small  heliotrope  or  mirror  for  re- 
flecting rays  of  light  from  (he  aun  or  an  artifi- 
cial Bonrce  as  a  means  of  communicating  dg- 
nals.  With  a  mirror  so  small  that  it  may  be 
carried  in  the  waistcoat  pocket,  flashes  of  light 
may  be  clearly  perceived  for  12  m.  or  more, 
and,  the  mirror  being  gentiy  moved  on  some 
eatabliahed  ayatem,  the  appearance  and  disap- 
pearance of  tbe  fiaahes  may  indicate  letters  or 
words.  By  this  device  time  can  be  saved,  tel- 
escopes dispensed  with,  and  the  signals  seen 
only  by  those  for  whom  they  are  intended. 
Francis  Qalton,  the  African  traveller,  proposed 
a  plan  similar  to  this  at  a  meeting  of  tbe  roy- 
al geographical  society,  and  described  an  opti- 
oot  arrangement  be  had  devised  by  which  the 
operator  may  know  it  the  mirror  is  directed 
aright.  Among  tbe  later  publications  npon 
the  telegraphs  adopted  prenoui  to  the  electric 
telegraph,  are  papers  in  the  "  Journal  of  tbe 
Society  of  Arts,"  vols,  iivi.,  xzilv.,  iixv.,  and 
xxxvi. ;  "  A  Treatise  explanatory  of  a  new  Sys- 
tem of  Kaval,  Military,  and  Political  Telegraph- 
ic Communications,"  Ac,  by  John  Uacdonald 
(London,  1817) ;  "  Description  of  the  Universal 
Telegraph  for  Day  and  Sight  Signals,"  by  0. 
W.  Paaley  {London,  1828) ;  and  Edgeworth's 
"Essay  on  the  Art  of  conveying  Secret  and 
Swift  Intelligence,"  in  the  "  Tmiaactions  of 
the  Hoyal  Irish  Academy,"  vol.  vi.  The  ad- 
vantage of  all  these  methods  of  telegraph- 
ing, which  may  be  described  i^  genersl  as  tbe 
optical  method,  is,  that  they  employ  nature's 
great  highways,  which  cost  nothing;  the  dis- 
advantages are,  that  the  sigusla  cannot  record 
themselves,  but  require  the  constant  atten- 
tion of  an  observer,  and  can  be  used  only  for 
moderate  distances  and  in  favorable  weatiier. 
Moreover,  the  expense  is  great  compared  with 
the  meagre  intelligence  which  is  communi- 
cated. Ihe  semaphore  between  London  and 
Portsmouth,  TS  m.,  which  could  be  nsed  less 
than  one  fifth  of  the  time,  required  an  annual 
expenditure  of  £8,408. — Elxotrio  TELEaBAPE, 
The  various  kinds  of  clectrio  telegraphs  may 
be  classified  in  two  ways.  In  the  first  place, 
they  differ  in  regard  to  the  source  from  which 
the  electricity  is  derived.  In  the  present  state 
of  science,  five  indeuendent  sourcee  of  elec- 
tricity ore  recogniieo  ;  ],  friction;  8,  chemi- 
cal action ;  8,  magnetic  indection ;  4,  heat ;  S, 
physiologioal  actions.  The  difiSculty  of  insu- 
lation unfits  frictional  electricity  for  this  work, 
except  at  short  diatancea  and  in  dry  air.  The 
fourth  and  fifth  sources  meat  be  rejected  as 
insnfflcient  for  practical  use.  Successful  tel- 
egraphs muit  rely  on  electricity  produced  by 
chemioal  action  or  magnetic  inauction.  In 
the  second  place,  electric  telegraphs  may  be 
classified  according  to  that  one  of  the  five 
special  effects  of  electricity  which  is  selected 
as  the  means  of  delivering  the  message  vhen 
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it  arriTea :  1.  The  Btalle«l  attritions  and  re- 
pnluoDi  would  be  impractioable  except  with 
frictional  aleotHcit?.  8.  The  obemical  effect 
of  eleotridtj  is  capable  of  making  a  visible 
sign  and  also  a  permanent  record.  8.  The 
manietio  effect  is  able  to  make  a  yinble  sign, 
aa  la  the  needle  telegraph ;  it  con  alao  prick 
out  its  message  in  on  artdfioial  tdphabet,  or 
even  print  it  in  ordinary  type.  4.  The  phyaio- 
logiool  effect  can  famish  a  BiKnal  which  may 
be  felt  0.  The  InEninani  and  the  colorific 
effects  can  be  ased  for  visible  signals,  but  they 
cannot  write  or  print  Of  the  maikifold  at- 
tempts at  eleotrio  telegraphs,  the  best  are  now 
known  to  be  those  which  employ  the  chemioal 
or  the  magnetic  effects.  As  the  chemioal  tel- 
egraph works  silently,  an  electro-magnet  is 
required  even  in  tliis  ease  to  attract  the  at- 
tention of  the  person  who  is  to  receive  the 
meaaage.  The  electro>niagnetic  telegraph  can 
address  the  eye  or  the  ear,  and  can  also  write 
or  print — Attempts  have  beeu  made  to  prove 
that  the  electric  telegraph  was  foreshadowed 
more  than  two  oentarieB  ago.     Prof.  Mannoir 

iints  in  a  claim  for  Dr.  Odier  on  acconot  of  a 
Btter  which  he  wrote  in  1778,  But  Addison, 
in  Ko.  241  of  the  "Spectator,"  written  in 
1711,  quotes  from  the  ^oltuionM  Aead«miem 
of  Stroda  a  description  of  essentially  the  same 
arrangement  as  that  proposed  by  Dr.  Odier. 
Moreover,  IJohwenter  in  1636  had  the  same 
idea,  bnt  borrowed  from  a  still  earlier  writer. 
now  chimerical  the  scheme  was  in  all  these 
oases,  and  how  unworthy  of  being  regarded 
as  an  anticipation  of  the  real  discovery,  will 
appear  from  the  following  brief  description 
of  the  project :  A  magnetized  needle  is  free 
to  move  over  a  graduated  dial,  the  marks  be- 
ing the  letters  of  the  alphabet  One  of  these 
instraments  stands  in  one  place,  and  another 
in  a  remote  city.  If  the  needle  of  one  is 
placed  npon  a  particular  letter,  the  needle  of 
the  other  will  move  to  the  same  letter  by  vir- 
tne  of  the  magnetic  forces.  Du  Fay,  Winckler, 
Lemonnier,  Oray,  and  Desognliers  made  ex- 
periments, which  showed  that  the  effect  of 
electricity  oonld  be  transmitted  to  a  distance. 
The  discovery  made  by  Dr.  Wataon  in  1747, 
that  electricity  wonld  force  its  way  through 
considerable  lengths  of  wire,  and  that  earth 
and  water  could  take  the  plaee  of  wire  in 
completiDg  the  circuit,  famishes  the  first  facts 
of  any  significance  in  the  history  of  the  eleo- 
trio telegraph.  He  transmitted  shocks  across 
the  Thames  and  the  New  river,  in 


he  supported  his  wires  npon  posts.  Franklin 
made  similar  experiments  across  the  Schnyl- 
kill  river  in  1748,  and  De  Lnc  afterward  on 
the  lake  of  Geneva.  Signals  were  commu- 
nicated by  means  of  the  electrio  shock  from 
one  apartment  to  another  by  Lesage  at  Ge- 
neva in  1774,  and  by  Lomond  in  France  in 
1737  by  the  divergence  of  pith  balls  on  some 
concerted  plan;  and  in  1794  Bei2en  of  Ger- 


many employed  the  electrio  spark  for  tole- 
graphing,  making  nse  of  interrupted  strips  <rf 
tin  foil,  so  arranged  that  the  form  of  the  letter 
or  figure  was  exhibited  by  the  sparks.  Ha  em- 
ployed 36  wires  from  one  station  to  another, 
each  one  of  them  communicating  with  one  of 
the  letters  or  flgnrea,  and  each  one  ootmeot* 
ing  with  a  return  wire,  thus  making  12  in  alL 
This  plan  is  described  in  vol.  ix.  of  Voigt'a 
Magatin.  Oavollo  in  bis  "Treatise  on  Elec- 
tricity" (179S)  so^ests  the  explosion  of  gnn- 
powder  to  call  attention,  and  then  the  trana- 
mission  of  signals  by  a  suooeasion  of  sparks  at 
intervals  and  in  nnmbers  according  to  the  sys- 
tem agreed  upon.  Don  Francisco  Sb1v&  of 
Uadrid  and  Sr.  Betanoourt  constructed  umilar 
telegrapha  at  Madrid  in  1797  and  ITSS,  one 
of  them  extending  between  Uadrid  and  Aran- 
jnex,  abont  26  m.  (Voigt's  Magatin,  vol.  xL) 
Sb1v&  oommnoicated  his  plans  to  the  royal 
academy  of  sciences  at  Barcelona,  and  oooord- 
ing  to  the  journals  of  1797  they  were  highlj 
commended  by  the  minister  of  state.  &tlvi 
appears  to  have  had  a  clear  idea  of  the  prao- 
tlcabllity  of  electric  communication  even  be- 
neath the  sea,  and  in  the  last  of  his  memain 
he  proposed  to  substitnte  the  voltaic  pile  for 
the  electrical  machine.  Other  attempts  to 
employ  frictional  electricity  were  made  by 
Francis  Ronalds  at  Hammersmith,  England, 
in  1S16,  on  a  line  of  8  m.;  and  in  1827  bj 
Harrison  G.  Dyar  at  the  race  course  on  Long 
Island,  N.  T.,  on  a  line  of  S  m.  The  latter 
made  nse  of  iron  wire,  glass  insulators,  uid 
wooden  posts,  and  employed  for  signalling 
the  chemical  power  of  tne  electrio  current  to 
change  the  color  of  litmus  paper.  Ronalda 
iatroduoed  the  plan  of  employing  a  clock  at 
each  of  the  two  stations,  both  of  them  nmnlag 
together  exactly,  and  each  bringing  into  view 
one  after  the  other  the  letterm  of  the  alphabet 
arranged  npon  a  disk  which  revolved  oehind 
a  screen  with  an  opening  for  one  lett«r.  Each 
clock  vraa  provided  with  two  pith  balls  con- 
nected with  an  electrical  machine  at  the  other 
station ;  and  their  divergence  called  the  at- 
tention of  the  other  operator  to  the  letter  then 
in  view.  The  volt^e  pile,  discovered  in  1800, 
furnished  in  its  continuous  current  a  more  prom- 
ising agent  for  transmitting  intelligence  than 
the  sudden  and  transient  discharge  of  the  frio- 
tion  machine.  SCmmering  began  his  experi- 
ments in  1800,  and  devised  a  plan  of  telegraph- 
ing which  was  u  perfect  as  was  practicable  at 
that  time.  He  used  SB  wires,  terminating  in 
gold  points,  set  np  vertically  on  a  borieontal  line 
at  the  bottom  of  a  glass  reservoir  of  water. 
In  the  other  direction  these  wires,  brought  to- 
gether in  a  tube,  extended  to  the  otber  station, 
where  they  again  diverged,  terminating  in  brass 
plates  attached  to  a  horizontal  wooden  bar. 
The  plates  at  one  end  and  the  points  at  the 
other  were  marked  with  corresponding  letters, 
and  whenever  a  momentary  current  was  sent 
through  any  two  of  the  plates,  hydrogen  wsa 
evolved  at  one  of  the  gdd  points  and  oxygen  at 
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another,  and  thus  two  letters  were  indioated. 
SfimineriDg  found  that  the  addition  of  2,000 
ft.  of  wire  prodaced  little  or  no  »eiisibl«  tuldi- 
tional  resiBtttDce,  and  that  Toltaic  action  was 
iiutantaDeonsly  developed  at  least  for  the  dia- 
tanoeof  8,000  ft.  In  1810  Prof.  Ooieof  Penn- 
Bjlvania  soggeated  a  method  of  telegraphing 
hj  means  of  the  ohemical  effeot'of  electricity. 
Sohweigger  deacribed  an  improvement  npon 
SOmmering'e  arrangemeDt,  by  which  all  the 
TTireacoold  be  dispensed  with  except  two.  Th« 
batteriea  then  known  were  inraffident  for  the 
tratumissioQ  of  carrents  through  great  dis- 
tances, and  besides  were  deficient  in  enstoiu- 
ing  power;  therefore  do  further  progreM  was 
made  in  perfecting  the  electric  telegraph  until 
th«  principles  of  electro-magnetisii]  had  been 
developed.  (SeeELECTBO-MAOKxriBM.)  In  181S 
Oersted  discovered  the  power  which  the  cur- 
rent possesaea  of  defiectiug  a  magnetized  nee- 
dle out  of  the  magnetic  meridian.  In  1620 
Sohweigger  added  the  multiplier.  This  was 
followed  by  Arago'a  diuoTery  in  the  same 
Tear  that  a  steel  rod  was  nagnetixed  when 
placed  across  a  wire  which  waa  carrying  a 
«arrent.  Amp^e  immediately  substituted  a 
helix  for  a  straight  wire.  In  1S2G  Stni^^n 
naed  soft  iron  in  place  of  steel,  and  the  electro- 
magnet was  bom.  Between  1828  and  18S0 
PrM.  Henry  of  Princeton,  N.  J.,  made  great 
Improvements  in  the  constnictlon  of  electro- 
magnets by  covering  the  wire  and  winding  the 
coifcompactly.  In  1881  he  devised  an  instru- 
ment which  is  essentially  the  same  aa  the 
Uorse  re^ster.  Moreover,  Ohm  in  1837,  and 
Feohner  in  18S1,  pobtished  the  resnlts  of  their 
theoretical  investigationa  into  the  laws  of  the 
Toltaie  current,  wnioh  shed  a  flood  of  light  on 
the  subject  of  telegraphing  at  long  distances. 
If  these  investigations  had  but  little  practical 
effect,  it  waa  hecanse  the;r  were  not  generally 
known  until  the  same  resnlts  had  been  at  a 
later  day  worked  ont  empirically.  Equally 
important  was  the  invention  of  the  constant 
battery  by  Daniell  in  1686,  and  of  varions 
other  constant  batteries  which  have  been  con- 
trived since  that  time.  The  discovery  of  mag- 
neto-electricity by  Faraday  in  ISSl,  and  the 
introduction  at  a  much  later  date  of  the  Induc- 
tion coil,  anpplied  constant  sources  of  intense 
electricity  adapted  to  the  telegraph.  Within  a 
year  after  Oersted's  discovery  Ampere  pointed 
out  its  applicability  to  telegrspbio  aignala. 
His  plan  contemplated  at  least  SO  needles  and 
60  independent  wires.  In  1628  Kitchie  gave 
an  experimental  illustration  of  such  a  device 
before  the  royal  institution  of  London.  In 
1829  Fecbner  had  a  similar  project  for  uniting 
Leipsio  and  Dresden  by  means  of  34  sets  of 
underground  wires.  In  18S3  Bchilling  ex- 
hibited to  the  emperor  Nicholas  of  Bnssia  a 
needle  telegraph  in  operation  on  a  small  scale. 
He  nsed  a  needle  provided  with  a  multiplier  of 
insulated  wire  for  each  letter  or  number  to  be 
indioated.  The  several  wires  were  brought  to- 
geOier  beyond  the  moltiplieni  into  one  cord, 
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and  thence  passed  to  the  first  station.  Eventu- 
ally be  succeeded  in  reducing  the  number  of 
needles  to  one.    He  also  introduced  an  alarum 

at  the  commencement  of  the  passage  of  the 
current  by  causing  a  solid  body  to  fall,  on  the 
same  principle  as  had  been  already  recom- 
mended by  Prof.  Henry  in  his  lectures.  These 
experiments  were  interrupted  by  his  death, 
and  the  steps  made  were  lost,  without  even  a 
very  accurate  acoonnt  of  the  results  being  pre- 
served. The  next  expieriments  of  importance 
were  those  of  Gauss  and  Weber  of  GOttJngen 
in  1888  and  1884.  They  employed  first  voltaic 
electricity  excited  by  nnmerons  small  elements, 
and  afterward  a  magneto-electric  machine  to 
transmit  signals  from  9,000  to  15,000  ft.  They 
caused  a  magnetic  bar  to  be  deflected  to  one 
side  or  the  other,  and  interpreted  its  repeated 
movements  into  tlie  letters  of  the  alphabet. 
The  vibrations  of  the  magnet  were  checked  by 
a  damper,  or  by  the  use  of  currents  alternating 
in  direotiou.  This  telegraph  was  of  practical 
value  in  comparing  clocKs  and  for  other  pur- 
poses. Gauss  stimulated  his  pupil  Steinheil  to 
a  bolder  undertaking,  in  wnich  he  was  as- 
sisted by  the  Bavarian  government.  Stein- 
heil's  telegraph,  completed  in  1687,  extend- 
ed 13  m.,  employed  but  a  single  wire,  and 
made  nae  of  the  earth  to  complete  the  circuit. 
The  signals  were  sounds  produced  upon  a  series 
of  hells  of  difterent  tone^  which  soon  became 
intelligible  to  a  cultivated  ear;  and  the  same 
defleclJons  of  the  needle  that  caused  the  sounds 
were  also  made  to  trace  with  ink  lines  and  dots 
upon  a  ribbon  of  paper  moved  at  a  uniform 
rat&  the  alphabet  having  a  remote  resemblance 
to  that  invented  by  Swaim  in  1829.  Steinheil 
need  a  magneto-electrio  machine,  bnt  with  the 
magnets  stationary  and  the  multiplying  colls 
revolving  close  to  them. — Morse's  telegraph, 
which  is  generally  recognized  in  all  parts  of 
the  world  as  the  most  eflicient  and  simple,  waa 
first  publicly  exhibited  in  the  university  of 
New  York  in  1887.  It  had  been  gradually 
brought  to  a  working  condition  by  experi- 
ments and  contrivances  devised  by  the  inventor 
since  1682,  with  the  assietance  of  L.  D.  Gale 
and  George  and  Alfred  Yail.  In  Octot>er, 
1887,  Pro£  Morse  filed  a  caveat  in  the  patent 
office  to  secure  his  invention ;  and  he  obtained 
the  patent  in  1640,  covering  the  improvements 
be  had  in  the  mean  time  made  in  the  apparatus. 
The  telegraph  was  first  brought  into  practical 
use.  May  27,  1844,  between  Washington  and 
Baltimore.  An  insulated  wire  buried  in  a  lead 
pipe  underground  was  Srst  tried,  and  failing 
was  replaced  with  one  on  posts.  The  power  was 
derived  from  a  voltaic  battery,  and  an  electro- 
magnet was  employed  at  the  receiving  station 
for  developing  its  effects.  When  the  current 
Sowed,  this  magnet  attracted  on  armature,  by 
which,  according  to  the  duration  of  the  cur- 
rent, dots  or  lines  were  marked  noon  a  moving 
slip  of  paper  with  a  pen  or  pencil.  The  appa- 
ratus furnished  a  simple  and  effective  means 
of  recording  signals,  which  by  the  needle  tele- 
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graph  were  only  evanetoenL    The  apparatiu 

was  improTed  bj  the  BubsCitation  of  a  ahtup 
point  fur  the  pen  or  pencil,  which  ii  attached 
to  one  end  of  a  lever,  at  the  other  end  of 
which  ia  the  movable  annatore.  The  follow- 
ing illuatrationa  exhibit  the  teveral  parta  of 
the  MorH  instrument  aa  now  in  nae.  The  kej', 
Sg.  1,  consists  of  a  brasa  lever  L,  gwong 
on  pivDta,  and  having  on  one  end  a  bntton. 
When  this  bntton  is  preaaed  down,  two  pla- 
Unam  wires,  a  and  b,  are  bronght  into  contact, 
thos  closing  the  oirunit;  when  the  pressure 
is  removed,  a  spriag  lifts  the  lever,  aeparates 
the  wires,  and  breus  the  circniL  When  the 
Is  sent  the  operator  permanently  closes 


the  circuit  by  springing  to  the  left  the  lever 
B,  which  brings  into  contact  the  duplicate  pla- 
tinum wires  a'  b'.  The  relay  magnet,  fig.  2, 
is  on  electro-magnet  wound  with  a  long  fine 
wire,  which  is  introdaoed  into  the  main  line 
and  becomes  a  part  of  the  great  condactor 
from  city  to  city.  When  the  key  breaks  and 
closes  the  circuit,  the  relay  rec^vea  the  voltaic 


current  and  becomes  magnetized  and  demag- 
netized. The  delicately  poised  lever  L,  having 
the  armature  of  the  magnet  attached  to  it, 
vibrates  forward  and  backward,  bringing  to- 
gether the  two  platinara  wires  a  b,  and  thus 
breaking  and  olosing  a  secondary  or  local  cir- 
(mit,  embracing  a  local  battery  and  a  strong 
electro-magnet.  This  magnet  performs  various 
work,  snch  as  embossing  or  printing  paper,  or 
the  liberation  of  machinery  for  the  production 
of  sonnds.  A  screw  B  is  used  to  move  the 
magnet  ooils  backward  and  forward  so  as  to 
adjust  the  general  magnetic  power,  and  a  spring 
S  retracts  the  armature  after  magnetic  attrac- 
tion has  drawn  it  forward.  The  eoander,  fig. 
8,  ia  an  electro-magnat  used  in  the  local  circuit. 


The  annatore,  A,  i*  attracted  by  Qw  dactro- 
magnet  H,  oauaing  the  lever  L  to  vibrata  be- 
tween the  screws  S  8,  which  are  so  adjiated 
as  to  lioiit  the  vibretionB.    The  backward  and 


forward  blows  thus  ^ven,  some  of  which  are 
short  and  some  lonfc  correspond  to  the  dots 
and  dashes  of  the  Morse  alphabet.  Ihia  ie 
now  more  generally  nsed  than  the  Uorae  rtcia- 
ter  or  recording  instrument,  aa  ezperienoe  nsa 
proved  that  fewer  errors  are  made  by  the  MT 
than  by  the  eye.  The  Morse  register,  fig.  4, 
has  also  the  electro-magnet  U,  the  armature  A, 
the  lever  L,  and  the  adjusting  screws  S  S;  bnt 
instead  of  producing  sonnda  merely,  the  lever 
L  emboues  on  a  fillet  of  paper  P  dots  and 
dashes  in  precise  accordance  with  the  move- 
ments of  the  key  and  relay.  The  poper  is  car- 
ried between  two  rollers,  moved  by  clockwork, 
in  one  of  which  is  a  groove,  into  which  the 
steel  point  presses  the  paper.  When  suooeasva 
blows  are  struck  on  the  key,  closing  and  open- 
ing the  circuit  qnlokly,  corresponding  dota  ^ 
pear  on  the  paper ;  bat  if  the  key  be  preased 
down  for  a  longer  or  shorter  time,  keeping  the 
circuit  closed,  a  continnous  line  of  any  desired 
length  may  be  produced  on  the  paper.  The 
signs  for  the  letters  of  the  English  alphabet 


(which  are  varionsly  modified  to  adapt  them 
to  other  alphabets),  and  for  the  numerala  and 
punctuation  marks,  are  as  foUowi,  thota  moat 
uted  being  the  aimpleat: 
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The  aIightn«M  of  the  difference,  which  cannot 
be  aroided,  between  some  of  the  ligns,  u  in 
the  C  BDd  8, 1  and  O,  L  and  T,  Ac,  exposes  to 
mistakes,  which  in  ease  of  writing  in  cipher 
CHiuiot  be  oorrected,  and  not  alwaja  when  the 
message  ia  perfectir  onderstood  by  the  opera- 
tor who  Bends  it.  Thus  a  merchant  tele^whed 
from  New  Orleans  to  his  correspondent  in  New 
York  to  protect  a  certain  bill  of  exchange; 
the  word  "protect"  was  read  as  "protest," 
and  inrolvea  serioDS  conseqoenoes. — What  ia 
known  as  the  English  telegraph  is  the  result 
of  the  inTeatigatiuns  and  inventions  of  Wil- 
liam F.  Oooke,  whose  attention  was  directed 
to  this  sabjeot  in  March,  1836,  when  a  stu- 
dent at  Heidelberg,  bj  witnessing  an  experi- 
ment performed  by  Prof.  MCucke  of  csnsiiig 
the  deflection  of  a  magnetic  needle  by  the 
elecbio  cnrrent.  In  July  of  that  year  Oooke 
prodoced  an  eiperimental  Instrument,  whicli 
he  not  long  afterward  took  to  England  and 
■ought  to  introduce  on  the  Liverpool  and  Man- 
cheater  railway.  He  there  became  associated 
with  Prof.  Wheatstoae,  and  the  two  naitod 
their  labors  to  perfect  the  instrament.  The 
first  patent  for  an  electric  telegT-apli  was  Isaaed 
to  tbem  on  June  12,  1837.  Tbej  employed 
five  magnetic  needles  and  coils,  and  either 
fiva  or  six  wires,  with  a  peculiar  keyboard 
invented  by  Wheatstone,  npon  which  were 
arranged  the  letters,  and  these  were  designa- 
ted in  tarn  as  any  two  of  the  needles  ar- 
ranged across  the  centre  of  the  board  pointed 
to  one  and  another  of  them.  The  apparatus 
underwent  various  modiSoations  in  the  hands 
of  its  inventors,  And  was  mach  simplified  by 
tbe  nse  of  only  two  needles,  and  finally  of  only 
one,  different  letters  being  de^gnated  by  the 
deflection  of  the  needle  to  the  right  or  to  the 
left  one  or  more  times  in  either  or  both  direc- 
tions. The  swinging  of  the  needle  is  checked 
by  small  pins  fixed  on  the  dial,  so  that  the 
motions  are  rendereil  precise  and  clear.  In 
this  single-needle  telegraph,  each  instrnment 
has  its  own  battery  and  wbe.  In  case  of  acci- 
dent to  the  wire  of  one  instrument,  that  of  the 
other  serves  to  keep  np  the  ooramuni  cation. 
With  each  apporatns  was  formerly  connected 
an  alarom  bell,  the  clapper  of  which  was  moved 
by  a  weight  or  spring  connected  with  clock- 
work, which  was  released  by  means  of  an  elec- 
tro-magnet. This  is  DOW  generally  al>andoned, 
the  sonad  made  by  the  olick  of  the  needle 
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against  the  pins  being  found  snffloient.  Wheat- 
stone  introduced  cue  very  important  feature  in 
his  electric  telegraph,  which  is  a  local  battery 
for  working  the  atamm.  It  is  brought  into 
action  by  the  defiection  of  a  magnetic  needle, 
the  ends  of  which  are  thus  placed  in  contact 
with  the  two  wires  of  the  second  battery,  and 
so  close  its  circnit.  The  double-needle  tele- 
graph is  often  used  upon  tbe  railways  of  Great 
Britain,  each  needle  having  its  own  wire.  The 
different  signs  are  made  by  the  movements  of 
one  or  both  of  the  needles.  Tbe  needles  npon 
the  dial  are  moved  by  the  messages  sent  as 
well  OS  by  those  received,  so  that  each  opera- 
tor may  see  the  signals  ne  makes.  In  these 
needle  telegraphs  no  record  is  made  of  the 
by  the  instnuoent  itself;  the  operator 


they  succeed  each  other.  With  tbe  English 
double-needle  telegraph,  employing  two  wirca 
and  two  batteries  and  other  apparatus  at  each 
station,  an  expert  operator  can  send  as  many 
as  IGO  letters  a  minnte;  but  this  is  more  than 
can  be  correctly  read,  the  limit  of  which  ia 
about  100  letters  a  minute,  and  in  actual  prac' 
tice  the  nnmber  is  somewhat  less  than  this,  or 
from  17  to  24  words  a  minute.  Operators  ao- 
CQstomed  to  the  work  do  not  require  the  let- 
tered dial  for  reading  tbe  movements  of  the 
needle. — Of  the  nnmerous  telegrsphic  inven- 
tions that  soon  succeeded  those  already  named, 
Alexander  Bain's  ore  particnlarly  worthy  of 
notice.  He  was  engaged  in  England  as  early 
as  1640  in  producing  a  printing  telegraph,  and 
in  1646  patented  what  is  known  as  an  electro- 
chemical anil  registering  telegraph,  the  princi- 
ple of  wliich  had  been  first  applied  to  the  pur- 
pose by  Dyar  in  this  country  in  1827,  and 
by  Edward  Davy  in  England  in  1636.  Mr. 
Bain  brought  his  new  telegraph  to  the  United 
States  in  1649,  nnd  it  was  brought  into  nse  on 
several  important  lines ;  bnt  after  a  lawsuit 
involving  chiefly  the  nse  of  the  local  circuit, 
the  Morse  interests  forced  a  consolidation,  and 
the  Bein  svstein  had  afterward  but  a  limited 
nse.  The  local  circuit  gave  to  the  Morse  sys- 
tem its  great  importance  and  value.  On  long 
lines  of  teiegrapE  tbe  wire  offers  such  resis- 
tance to  the  passage  of  the  cnrrent  that  its 
presence  is  detected  only  by  delicate  instm- 
ments,  which  however  are  capsble  of  vibrating 
levers  whose  office  is  to  open  and  close  secon- 
dary or  local  circuits;  and  these  circuits  being 
short,  nnlimited  magnetic  power  may  be  ob- 
tained for  recording  or  producing  sounds.  The 
Bain  telegraph  was  essentially  the  same  as  that 
now  called  tbe  "automatic"  The  revival  of 
tbe  system  is  due  to  recent  discoveries  in  tbe 
arrangement  of  oirciiits,  by  which  the  rapidity 
of  recorded  electrical  impulses  through  very 
long  conductors  has  been  made  almost  infinite. 
For  recording,  dots  and  lines  are  produced  on 
chemicnlly  prepared  paper,  which  is  moved 
while  damp  at  a  uniform  rate  over  a  metallio 
roller;  a  fine  wire,  through  which  the  line 
current  posses,  rests  on  tne  snrface  of  the 
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paper  and  blaokens  it  by  deoompoBiag  the 
charaical.  Tbe  current  was  formerly  Beat  over 
tbe  line  by  tlie  kej,  «s  in  tbe  Mor»e  Hystem; 
but  to  call  attention  a  bell  was  used,  and  this 
oansll;  required  the  local  circuit.  Hr.  Bain 
had  at  tUis  time  fall;  developed  a  plan  for 
transmitting  signals  with  a  rapidity  for  greater 
than  oould  be  effected  with  the  key,  and  this 
plan  is  the  same  as  that  now  iu«d  in  the  revived 
•ystem.  Id  place  of  tbe  key  a  fillet  of  paper 
was  panelled  with  lines  and  dots  representing 
a  message.  This  was  passed  urer  a  metallio 
roller  witli  great  speed,  and  a  fine  wire  which 
rested  on  the  paper  entered  each  hole  as  it 
moved  and  completed  the  circuit  through  the 
roller.  Tbe  receiving  machine  was  made  to 
ran  at  a  speed  corresponding  with  that  of  the 
transmitting  machine,  and  the  perforated  dots 
and  dashes  were  reprodaoed  in  blackened  dots 
and  dashes.  The  advantage  of  this  system  lies 
In  the  transmission  of  long  messages,  which 
are  received  and  prepared  by  several  opera- 
tors, at  great  speea.  Uatil  recently  this  speed 
oould  be  obt^ned  only  on  short  circuits,  the 
marks  on  long  circuits  rnnning  into  each  other 
and  becoming  illegible.  Later  improvements 
have  enabled  massages  to  be  sent  from  Brussels 
to  Ostend  and  back  at  the  rate  of  460  words  a 
minate;  and  the  American  instraments  have 
sent  between  Washington  and  New  York  0,250 
letters  a  iDiuute,  requiring  10  perforators  to 
feed  it,  10  oopyisla,  and  two  operators.— -fm!- 
nntitt  TeUgrapht.  Electric  copying  or  facsimile 
telegraphs  are  modifications  of  the  automatic 
cheuiical.  They  originated  with  F.  0.  Bakewell 
of  England  in  1630,  and  have  been  improved  by 
Oaselli,  Boaetli,  and  others.  In  them  the  mes- 
sage ia  written  with  a  pen  dipped  in  vamiah 
npon  a  sheet  of  tin  foil,  which  is  then  laid 
aroand  a  metallio  cylinder,  corresponding  pre- 
cisely in  its  size,  rate  of  revolation,  and  longi- 
tudinal movement,  with  another  cylinder  at 
the  receiving  station,  which  is  covered  with 
chemically  prepared  paper  and  provided  with 
a  pointer  tike  that  of  the  Bun  chemical  tele- 
graph. These  cylinders  being  set  in  moUon  at 
the  same  instant,  the  point  of  the  registering 
apparatas  makes  a  oontinnons  colored  line, 
running  round  the  cylinder  in  a  close  spiral  so 
long  as  the  metal  style  at  the  other  station 
presses  upon  the  tin  foil ;  but  as  this  passes  over 
the  lines  of  varnish  a  break  in  the  oircnit  occurs, 
cansing  an  interraption  of  the  colored  line  at 
the  other  station.  The  blank  spaces  thus  pro- 
duced will  be  fonnd  when  tbe  lines  have  been 
drawn  over  the  whole  paper  to  be  a  facsimile 
of  those  written  in  varnish  upon  the  tin  foil. 
The  lines,  though  drawn  as  spirals  npon  the 
cylinder,  appear  as  parallels  when  the  paper  ia 
taken  off.  Abont  10  revotations  of  tbe  cylin- 
der, making  as  many  parallel  lines,  are  snificient 
to  complete  one  line  of  writing ;  a  cylinder  S 
in.  in  diameter  affords  sufficient  length  for 
about  100  letters  of  tbe  alphabet  in  one  line; 
and  as  the  rate  of  revolution  is  not  less  than 
90  in  a  minote,  800  letters  or  more  may  be 


transmitted  in  this  period.  An: 
pher  can  be  sent  by  this  method  without  risk 
of  error,  and  even  invisible  messages  written 
in  ooloriess  varnish  may  be  received  and  im- 
pressed in  invisible  characters  upon  prepared 
paper,  to  be  afterward  brought  out  by  chemi- 
cal means;  thus,  if  the  paper  be  moistened 
with  diluted  acid  alone,  bo  visible  mark  is  left 
upon  it  until  it  is  brushed  over  with  a  sidutioD 
of  prnssiate  of  potash,  when  the  lines  appear  ia 
their  blae  color.  Great  improvements  in  tha 
autographic  telegraph  have  been  made  by  Ca- 
selli,  who  has  succeeded  in  making  dork  letters 
upon  a  white  ground.  His  instruments  have 
been  used  on  some  of  the  French  lines  sinca 
lS62.—Printinf  TtUgraphi.  Royal  E.  House, 
of  Vermont,  received  a  patent  in  1848  for  an 
admirable  long-line  printing  apparatus,  which 
was  first  used  in  1347,  sending  messages  in 
Roman  capitals  between  Cincinnati  and  Jef- 
fersonville,  lud.,  160  m.  The  necessity  of 
avoiding  the  peculiar  features  upon  which 
other  telegrapliio  systems  were  established, 
in  order  to  give  to  it  a  distinctive  and  pat- 
entable character,  added  greatly  to  the  diffi- 
calties  of  the  undertaking,  which  after  neariy 
six  years  of  labor  were  overcome  by  the  in- 
gennity  and  perseverance  of  Mr.  House.  The 
apparatus  is  very  complicated,  and  little  more 
can  be  attempted  than  to  state  its  great  pow- 
ers of  execution  and  its  perfect  accuracy.  The 
mechanical  movements  of  this  machine  are  set 
in  action  by  hand  labor  applied  to  a  orank, 
which  works  an  air  pump  for  supplying  a  cur- 
rent of  condensed  air,  which  nnder  the  control 
of  the  electric  current  carries  forward  tbe  move- 
ments of  the  composing  and  printing  apparatus, 
so  that  each  tetter  may  be  printed  at  the  exact 
instant  that  it  is  struck  npon  the  keyboard  of 
the  instrument.  This  keyboard,  which  resem- 
bles that  of  a  piano,  ia  oonnectea  with  the  elec- 
tric current,  and  as  the  keys  are  atruck  the 
circuit  is  opened  and  closed  with  the  move- 
ments of  a  circuit  wheel  which  controls  the 
movements  of  the  type  wheeL  A  complete 
revolution  of  the  circuit  wheel,  coming  round 
again  to  the  same  letter,  breaks  and  closes  the 
oircnit  28  times,  and  other  letters  a  less  number 
according  to  their  arrangement  on  the  type 
wheel.  The  printing  apparatus  is  quite  distinct 
from  the  circuit,  but  the  composing  apparatus 
forms  a  part  of  it.  The  impression  of  the  let- 
ter  is  produced  by  a  blackened  ribbon  being 
pressed  against  the  paper  by  tbe  type.  From 
the  voltue  battery  of  one  station,  the  current 
passes  along  the  wire  to  the  next  station,  then 
through  the  coil  of  an  axial  magnet  to  the  in- 
sulated iron  frame  of  the  composing  machine, 
and  thence  to  a  circuit  wheel  revolving  in  this 
frame.  Throngb  a  spring  that  mbs  on  the 
edge  of  this  wheel  it  paaaei  into  the  return 
wire,  and  throngh  another  Ijattery  back  to  the 
first  station  to  pursue  the  same  conrse  through 
the  composing  machine  and  magnet  there,  and 
all  others  upon  the  line.  In  sending  a  message, 
the  operator  aets  his  machine  in  motion  and 
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g{TM  B  rignsl  by  breaks  of  the  circuit,  repeated 
B  difluruDl  nninlier  of  timee  for  different  offloe* 
on  the  eamn  wire.  As  thii  Is  heard  by  the 
operator  at  the  receivioK  atation,  he  seta  hia 
machine  in  motion,  and  Uie  tjpe  wheel  at  its 
storting  point,  and  lignala  back  that  be  ia 
read;.  No  farther  attention  ia  required  on  bis 
part,  while  the  machine  goea  on,  printiDg  the 
commnnication  in  Ronum  oapltalB  upon  the 
long  atrip  of  paper  regularly  euppliea  to  the 
tjpe  wheel.  From  SGD  to  260  letters  aa  a  maii- 
nam  can  be  aocnrately  printed  everj  minute, 
and  over  8,000  words  an  hoar  of  preaa  news, 
partly  abbreviated,  have  been  sent  over  the 
wlrea  with  a  single  instrument  The  Iloaae 
printer  was  the  parent  of  man;  others  work- 
ing on  the  same  principle,  the  "atep  by  atep" 
movement,  in  which  each  break  or  dose  of 
circuit  allows  a  tooth  of  an  eacape  wheel  to 
paaa;  a  type  wheel  being  on  the  same  shaft, 
A  new  letter  appears  for  each  tooth  that  es- 
capes.—On  May  20,  IMfl,  Mr.  Hnghea  patent- 
ed a  telegraph,  in  which  the  feat  of  printing 
a  letter  with  every  impalie  or  wave  of  the 
electric  current  waa  accompliihed.  In  the 
other  telegraphs,  as  already  described,  sev- 
eral impulses  produced  by  Hnccesaive  makes 
or  breaks  of  the  circuit  are  required  to  form 
a  single  letter;  this  in  House's  tel^rajih  va- 
ries up  to  14  breaks,  the  maximam  required 
for  repeating  the  same  letter,  and  averages 
about  T  impolses;  and  in  the  Morse  system 
the  average  is  about  8-^  impniaea,  those  which 
make  Knee  being  of  longer  daration  than  those 
which  make  dot«.  The  saving  of  time  thus 
effei^ed  by  the  finghee  instrument  is  of  great 
importance,  especially  on  long  lines  in  which 
an  appreciable  amount  of  time  ia  expended  in 
tiie  paaaage  of  the  current.  In  long  lines  of 
eabmarine  telegraphs,  aa  will  he  noticed  be- 
low, a  greatly  mcreased  resistance  is  experi- 
enced in  charging  the  wires  with  the  electric 
carrent,  and  toe  impnlses  necessarily  saoceed 
each  other  with  extreme  slowness  and  diminn- 
tion  of  force.  The  type  wheel  in  the  Hughes 
system  is  provided  witA  S8  types;  it  is  kept  in 
rapid  revolution  during  the  whole  tjme  of  op- 
erating, and  is  so  perfect  in  its  movement  that, 
though  the  revolutions  may  he  from  100  to  140 
a  minnte,  the  variations  of  two  machines  at 
different  stations  do  not  exceed  ^  of  a  second 
in  several  honrs.  At  the  instant  one  of  the  S8 
keys  is  depressed,  the  current  entering  the 
magnet  at  the  distant  station  causes  the  strip 
of  paper  to  be  brought  against  the  type  oppo- 
site to  it  at  the  time,  and  receive  the  impres- 
sion in  ink  while  this  is  rapidly  carried  roand 
with  the  wheel.  The  operator  can  send  an 
average  of  two  impulses  with  each  revolution 
of  the  type  wheel,  thus  making  the  capacity  of 
the  instrument  200  letters  or  40  words  a  min- 
ute, and  the  maximum  is  much  above  this. 
The  regulators  or  governors  of  the  clockwork 
which  carries  the  type  wheels  at  the  different 
Stations  ore  springs  of  the  same  mnnoal  tone, 
which  conaeqoenUy  vibrate  the  same  nnmber 
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of  times  a  second,  and  which  control  by  their 
vibrationa  the  escapement  of  the  epparatas. 
The  power  of  the  electric  current  required  is 
reduced  in  a  wonderful  degree  by  the  combi- 
nation of  the  natural  magnet  and  the  electro- 
magnet, making  only  so  much  electricity  neces- 
sary as  will  neatraUze  the  magnetism  in  the 
natural  magnet  by  causing  magnetiEm  of  an 
opposite  polarity  to  be  created  in  the  poles  of 
the  electro-magnet.  This  extreme  ilelicacy, 
however,  renders  the  telegraph  liable  to  be 
intermpted  by  atmoapherio  electricity,  snch 
as  is  developed  previous  to  and  during  Uie  con- 
tinuance of  the  aurora  borealis.  It  is  asserted 
that  this  instrument  can  work  upon  a  longer 
line  without  the  aid  of  repeaters  than  any  oth- 
er, and  this  with  an  extraordinarily  low  battery 
power. — In  the  winter  of  1868  a  new  instru- 
ment waa  perfected  by  G.  M.  Phelps  of  Troy, 
combining  the  most  valuable  portions  of  both 
the  Hoose  and  Hnghes  patents,  which  has 
been  introduced  with  great  success  on  nearly 
all  the  lines  formerly  using  tliose  inventions. 
This  hsa  been  termed  the  "  combination  "  in- 
strument, and  has  the  advantage  of  being  able 
to  work  through  a  much  longer  circuit  than 
the  House  machine,  with  a  smaller  bKttery,  as 
well  aa  of  being  much  simpler.  The  keyboard 
and  transmitting  machinery  of  this  instm- 
ment  are  precisely  like  those  of  Hugbes,  as  is 
also  the  printing  apparatus,  with  the  excep- 
tion of  the  electro- magnet,  which  is  of  the  or- 
dinary form,  and  operates  upon  the  type  wheel 
through  the  medium  of  compressed  air  as  in 
the  House  machine.  The  vibrating  spring  used 
by  Hughes  as  a  governor  ii  superseded  m  the 
combination  instrument  by  a  most  ingenious 
electro-magnetio  governor,  the  invention  of 
Mr,  Phelps.  It  consista  of  a  hollow  iron  drum, 
geared  to  the  transmitting  cylinder  and  type 
wheel  of  the  instrument  and  moving  with  them, 
but  much  faster.  If  the  machinery  has  a  ten- 
dency to  revolve  too  rapidly,  the  increased  cen- 
trifugal force,  acting  upon  a  detached  section 
of  the  drum,  actuates  a  series  of  levers  inside, 
by  which  H  spring  is  raised,  closing  the  circuit 
of  a  local  battery  through  an  electro-magnet. 
A  friction  brake,  which  is  applied  to  the  re- 
volving drum  by  the  attraction  of  tliis  magnet, 
instantly  reducea  the  speed  to  the  reqnired 
limits,  when  the  local  circuit  ia  again  broken. 
The  combination  instrument  is  coneidered  the 
most  perfect  printing  telegraph  for  long  linea 
yet  produced.  The  Andera  pnnting  telcgrsph, 
patented  in  18T1,  and  worked  by  njagneto-elec- 
tricity,  is  designed  for  private  lines,  though 
capable  of  operating  over  distances  of  4S  m. 
~-Dial  TeUffrapRt.  In  these  instruments  the 
step  by  step  movement  is  generally  employed, 
but  the  escape  wheel  does  not  carry  a  type 
wheel,  nor  do  the  printing  accessories  enter 
into  their  eonstniction.  A  light  needle  is  car- 
ried around  with  the  escape  wheel  and  points 
at  the  snceeasive  letters.  They  are  thus  vis- 
ual and  not  recording  telegraphs.  Id  England, 
the  "Mognetio  Telegraph  Company  "employed 
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magneto-electricity,  thus  dlspenring  with  toI- 
taic  batteries,  th«  usa  of  vhioh  involvea  mucli 
care  and  expense.  Tlie  apparatuB  is  remarka- 
bly oompaot,  withoat  olookwork  or  complicated 
mOTementa  Buch  as  are  common  in  other  tele- 
graphs. ThoDgh  used  double,  with  two  lots 
of  magneta,  with  a  wire  from  each  connecting 
-rith  two  needles  npon  the  dial  at  the  oppo- 
site itstioD,  the  whole  apparatus,  inaluding  the 
tablet  or  dial,  oooopies  but  a  few  inches  of 
space,  and  is  always  ready  for  instant  use, 
bowerer  long  it  may  bare  remained  inactive. 
The  magnets,  of  horae-sboe  form,  about  12  in 
number  for  each  set,  are  16  in.  long  and  1^  in. 
broad.  They  are  laid  one  upon  another  in  two 
piles  near  together,  and  fastened  down  to  the 
table  by  screws.    Opposite  the  ends  of  each 

Eile,  placed  npon  a  rotating  axis,  is  the  soft 
on  armatare,  con^stJng  of  two  cylinders 
wound  aroand  with  long  coils  of  fine  copper 
wire  covered  with  cottoiL  The  wire  of  the 
two  coils  is  connected  together,  and  one  end 
of  each  passes  in  a  spiral  throngh  the  axle  to 
the  platform  npon  wnich  the  apparatus  rests. 
One  end  is  tbenca  carried  into  the  earth,  and 
the  other  goes  to  the  electro-magnet  of  its 
own  dial,  tbeiice  to  the  distant  station,  and 
through  the  instrument  thane  into  the  earth. 
The  same  ftrrangemeot  is  repeated  with  the 
other  set.  The  axis  of  each  armature  extends 
toward  the  operator,  and  b  provided  with  a 
crank  handle  by  which  each  is  turned  to  gen- 
erate the  electric  carrenL  The  eSect  is  seen 
in  the  movement  of  the  two  needles  placed 
npon  the  dial  over  the  magnets.  It  is  asserted 
that  this  telegraph  is  worked  with  the  greatest 
economy,  that  it  cannot  be  disturbed  by  electric 
■terms  in  the  atmosphere,  and  that  its  average 
celerity  has  been  found  to  be  27(  words  a  min- 
nte,  with  a  maiimunj  o(  STJ.  In  the  United 
States  the  dial  telegr^b  is  largely  used  where 
operators  are  supposed  to  have  bnt  moderate 
skill,  as  in  police  and  private  telegr^hy.  The 
Instruments  are  worked  with  a  small  battery. 
Primary  signals  are  given  by  bolls,  and  the  let- 
ters are  pointed  out  by  the  revolving  needle. 
The  transmitting  part  is  the  usual  circuit  wheel, 
which  breaks  and  closes  the  circuit  and  pro- 
duces the  rotating  movement  of  the  needle  of 
tbe  distant  instrument.  This  circuit  irheel  is 
arrested,  in  the  process  of  telegraphing,  by  a 
series  of  pins,  one  of  which  is  placed  opposite 
each  letter.  When  the  A  pin  of  the  trana- 
mittcr  is  pressed  down,  the  circuit  wheel  is 
arrested  just  as  it  has  caused  the  needle  of 
the  other  instrument  to  rotate  to  A. —  Coa- 
ttraction  of  TeUgraph  lAnu,  Telegraph  wires 
are  usoally  carried  over  the  surface  of  the 
oonntry  upon  poles  standing  from  86  to  80  ft 
above  the  ground,  and  placed  from  80  to  100 
yards  apart.  As  poles  are  objectionable  in  cit- 
ies, many  plans  have  been  devised  for  carrying 
the  wires  under  groand.  In  London  they  are 
oovered  with  gntta  percha  and  t^pe  and  put 
into  lead  or  iron  pipes,  which  are  laid  under 
the  sidewalk,  or  into  craosoted  wooden  trooghi 


filled  with  bitomen,  which  are  buried  in  trench' 

es  beside  the  roadway.  In  Paris  the  wires  are 
carried  in  lead  pipes  through  the  sewers  and 
catacombs.  The  "American  Compound  Wira 
Company"  have  introduced  a  wire,  consistinx 
of  a  core  of  st«el  and  envelope  of  copper,  wit£ 
a  tinned  surface,  which,  with  equal  conduc- 
tivity and  greater  strength,  weighs  leu  and 
requires  fewer  supports.  Another  insulated 
called  "kerite  wire,"  the  i 


compounded  of  rubber  and  hydrocarbons, 
is  said  to  offer  great  resistance  to  oiidation. 
and  that  it  may  be  exposed  in  the  air  or  buried 
in  the  earth  for  years  without  serious  injury. 
As,  with  batteries  of  the  same  intensity,  the 
conductivity  increases  with  the  cross  section 
of  the  wire,  large  wires  are  to  be  preferred 
to  email  ones  npon  long  circnits.  In  work- 
ing direct,  a  distance  of  over  400  or  SCO  m^ 
the  line  is  usually  divided  at  some  intermedi- 
ate point  into  two  distinct  circuits,  which  are 
connected  by  means  of  a  "repeater."  If  the 
circuit  be  broken  on  either  side  of  the  re- 
peater, it  will  break  the  circuit  on  the  other 
side  also.  The  combined  drcnits  can  thus  be 
operated  from  either  end  as  if  they  were  one 
oontiunons  wire,  while  the  current  of  each 
battery  has  to  pass  only  half  the  distance  be- 
ttreen  the  termmal  stations.  A  line  can  thna 
be  extended  indefinitely.  Copper  wire  is  « 
much  better  conductor  than  one  of  iron  of 
the  same  uze,  and  will  carry  the  current  from 
Ave  to  six  tiroes  as  far;  but  want  of  strength, 
and  frequent  breakage  from  its  greater  ex- 
panNon  and  contraction  by  the  chan^  of 
tempreratura,  prevent  its  use  except  on  impor- 
tant submarine  lines.  The  insulation  of  tha 
wires  upon  the  posts  is  a  matter  of  much  im- 
portance, and  is  not  eawly  effected,  for  any 
non-conductor  interposed  between  the  wir« 
and  the  post  becomes  a  conductor  when  its 
surface  is  wet  with  rtun.  Glass  knobs  with 
grooves  around  them  for  securing  the  wire 
hsTc  been  made  in  a  great  variety  of  form^ 
and  secured  to  the  posts,  or  to  the  cross  bars 
where  there  are  several  wbea,  by  pins  of  wood 
or  iron.  A  great  improvement  upon  this  is  a 
glass  c^i  exactly  fitting  over  a  wooden  pin  1} 
in.  in  diameter,  and  having  an  outer  covering 
of  wood,  saturated  like  the  pin  with  coal  tar 
and  pitch,  to  which  the  wire  b  fastened,  and 
which,  projecting  below  and  entirely  covering 
the  glass,  keeps  it  dry  and  makes  the  insula 
tion  complete.  Batchelder's  vnlcanite  insa* 
lators  have  been  very  extensively  applied  in 
the  United  States.  In  Europe,  insulators  of 
earthsDware  and  porcelain  are  used.  In  for- 
ests the  wires  should  be  allowed  to  pass  looselj 
through  the  supports,  so  that  in  case  of  a  tree 
falling  upon  them  they  need  not  be  broken; 
bnt  in  an  open  oonntry  they  are  nsnally  fast- 
ened to  each  posL  On  some  telegraph  lines 
in  Europe  and  in  Asia,  the  wires,  instead  of 
being  supported  upon  poles,  are  buried  beneath 
the  ground.    Their  first  cost  b  alirays  heavy, 
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and  many  of  them  httv^  toon  proved  f^orM 
through  imperfection  in  the  ioBolatioii.  The 
wires  are  beat  msolated  b;  oootiiig  tbem  with 
gotta  peroha,  and  tbej  are  protected  from  in> 
jury  by  iajing  them  in  pipes  of  lead  or  of  earth- 
enware, or  in  wooden  boiea  preeerred  by  aat 
oraling  the  wood  with  a  eolution  of  BoJphate 
of  copper  or  chloride  of  zinc.  Borne  of  these 
linea  nave  worked  perfectly  for  many  years, 
bnt  when  they  f^  it  is  a  matter  of  great  ex- 
pense and  difficulty  to  discover  their  defective 
pointi. — In  the  extent  of  its  telegraphio  lioee 
the  CTnited  States  has  exceeded  every  other 
oonntry.  In  1860  it  was  estimated  that  there 
were  over  50,000  m.  in  operation,  and  at  pres- 
ent there  is  not  less  than  160,000  m.  of  wire. 
In  the  af^egate,  700,000  m.  of  wire  spread 
their  network  over  the  earth  for  telegraphic 

Ssrposes,  including  lines  in  Australia,  India, 
tuna,  and  Siberia.  Bnssia  is  engaged  in  ex- 
tending an  important  line  from  Moscow  to  the 
Pacific  BO  as  to  connect  eastern  Aaa  with 
Europe,  and  poesibly  hereafter  with  America 
by  the  way  of  Behring  strait.  This  line  was 
completed  to  Perm,  on  the  borders  of  Siberia, 
and  from  that  place  across  the  Ural  moantains 
to  Omsk  on  the  Irtiah,  in  18GI.  Thence  it  L 
continued  to  Tomsk,  and  8.  K  to  Irkotsk , 
next  it  passes  the  Altai  monntuns  to  Eiakhta 
on  the  Ohinese  frontier,  thence  to  Cheta  on 
the  Amoor,  and  thence  to  Nertchinsk.  From 
Oram,  cr  some  other  point  on  the  Amoor,  one 
branch  will  go  down  the  river  and  another 
southward  to  a  Russian  port  on  the  Japan  sea. 
The  project  of  extending  these  hnea  to  Beh- 
ring's  strait,  and  across  to  Alaska,  Oregon, 
and  Oalifomia,  which  had  been  partially  car- 
ried into  effect  on  the  American  side,  was 
abandoned  after  the  Atlantic  cables  had  been 
bronght  into  working  condition. — Submarvia 
TeUffrapht.  The  idea  of  a  sabmarine  teie- 
gruih  appears  to  have  been  conceived  by  sev- 
eral of  tne  earlier  electricians.  Salv&  is  said 
to  have  proposed  one  as  early  as  1797  be- 
tween Barcelona  and  Palma  in  the  island  of 
Uajorca.  Experiments  were  made  in  India 
by  Dr.  O'ShaogbDessy  in  ISSS  with  this  ob- 
ject, and  he  insulated  his  wires  by  covering 
them  with  tarred  yam,  enclosing  tbem  in  split 
rattan,  and  covering  this  again  vith  tarred 
^am.  Wheatstone  in  1640  gave  it  as  his  opin- 
ion before  a  committee  of  the  honse  of  com- 
mons that  a  anbmarine  communication  between 
England  and  France  was  practicable.  Uorse, 
on  Oct.  IS,  1S42,  lud  a  copper  wire,  insulated 
by  means  of  a  hempen  strand  coated  with  tar, 
pitch,  and  India  rubber,  from  Governor's  ialand 
to  the  Battery  in  New  York,  and  the  next 
mornii^  was  banning  to  receive  commnniea- 
tions  through  it,  when  the  wire  was  caoght  in 
the  anchor  of  a  vessel  getting  under  way, 
end  being  hauled  on  board  was  stolen  by  the 
sailors.  Samuel  Colt  laid  a  submarine  cable  in 
1848  from  Coney  island  and  Fire  island,  at  the 
mouth  of  New  York  harbor,  up  to  the  city, 
and  operated  it  snccessfolly.    The  first  subma- 


RAPH  617 

line  telegraph  wire  laid  in  Europe  was  acroas 
the  Rhine  from  Deutz  to  Cologne,  about  half  a 
mile ;  it  was  iosalated  with  gutta  percha,  and 
laid  by  LieaL  Siemens  of  the  royal  Prussian 
artillery.  Tliis  appears  to  have  been  the  first 
application  of  gntta  percha  to  this  purpose,  the 
substance  about  that  time  tirst  l>egioDing  to 
attract  attention.  In  1860  a  copper  wire  cov- 
ered with  guttapercha  was  laid  between  Dover 
and  Calaia  by  Brett,  but  its  success  was  short- 
lived. The  next  year  it  was  replaced  by  a 
cshle  of  foor  wires,  which  has  given  complete 
satisfaction.  In  18G8  nx  cables  (the  longest 
of  which,  between  England  and  Scotland,  waa 
about  100  m.)  were  suocesefully  laid.  In  1864 
five  other  cables  went  into  operation,  the 
longest  being  only  about  64  m.  In  leSS-'B 
two  more  were  added,  that  from  Varna  to 
Constantinople  being  about  160  m.  Beside* 
these,  two  cables  had  been  laid  in  deeper  wa- 
ters: one  from  Newfoundland  to  Cspe  Bre- 
ton, and  another  from  Spezia  to  Corsica.  The 
grand  attempts  to  connect  tlie  European  and 
American  continents  by  a  cable  acriee  the  At- 
lantic, oommeuced  in  1867  and  perfected  Aug. 
6, 1863,  have  been  noticed  in  the  article  Field, 
Cvars  'Wkst.  Before  these  were  undertaken 
great  encouragement  was  given  to  the  enter- 
prise by  the  sncoessful  experiments  made  on 
Oct  0,  18C6,  in  transmitting  distinct  signala 
at  the  rate  of  SIO,  241,  and  even  270  a  minute 
through  a  number  of  connected  coils  of  wires, 
insulated  with  gutta  percha,  and  making  a 
total  length  of  about  fi,000  m.,  increased  to  a 
virtual  circuit  of  2,800  m,  by  the  interposition 
of  fine  wires  at  the  joinings  of  the  coils.  Tha 
wires  were  excited  by  the  magneto-cleotrio 
coils  of  'Whitehouse,  snd  the  signals  were  rfr- 
ceived  upon  the  ordinary  recording  apparatnl 
of  Morse.  Bnt  a  great  difference  was  after- 
ward experienced  in  the  working  of  the  wires 
when  submetged.  Before  the  cable  was  laid 
it  was  ascertfuned  that  insulated  wires  acquire 
a  new  character  when  submerged,  and  that 
instead  of  transmitting  the  current  as  simple 
conductors,  they  are  of  the  nature  of  the  Ler- 
den  jar,  the  gutta  percha  corresponding  to  the 
gloss,  the  inner  wire  to  the  interior  coating^ 
and  the  iron  covering  or  the  water  itself  to 
the  exterior  coating;  and  that  consequently 
the  cable  must  be  charged  throughout  the  en- 
tire length  before  any  current  is  produced. 
Among  other  interesting  phenomena,  it  was 
observed  that  the  voltaic  current  is  not  trans- 
mitted so  rapidly  through  such  a  conductor 
as  the  magneto-electric  current  \  and  that  al- 
ternating positive  and  negative  signala  are 
transmittea  more  rapidly  than  successive  sig- 
nals of  the  same  character.  After  being  laid, 
the  wires  were  first  worked  by  the  Rnhm- 
korS  induction  ooils  and  a  Smee  battery,  sod 
afterward  by  a  Daniell  battery ;  but  the  cur- 
rent was  for  the  most  part  so  weak  as  scarcely 
to  operate  the  most  delicate  relay,  though  sus- 
ceptible to  a  current  that  can  hardly  be  per- 
ceived on  the  tongue.    The  effect  was  indicated 
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at  tbe  N^ewfoondtand  atation  by  the  deflection 
ot  a  delicate  galvanometer,  and  at  Valentia  in 
Ireland  b;  tbat  of  the  refieoting  golvanoicetar 
of  ThomBon,  in  which  a  delicate  magnet  carries 
a  small  mirror  from  which  a  beam  of  light  ia 
reflected.  This  ray  being  thruwn  upon  a  enr- 
face  at  some  distance,  a  movement  of  the  mag- 
net that  Ib  not  directly  perceptible  maj  be 
even  measured  upon  a  graduated  scale.  The 
transmitted  current  was,  much  of  the  time  that 
the  cable  continued  in  action,  so  weak  that 
every  expedient  of  this  kind  was  necessorj  to 
render  the  signals  perceptible.  From  the  flrst 
there  was  a  defect  in  the  part  of  the  cable  laid 
toward  the  Irish  shore,  which  caused  a  tem- 
porary interruption  of  commnnioations  between 
the  Bhips.  Between  Aag.  IS  and  6ept.  1  there 
were  129  messages  of  1,474  words  sent  from 
Yalentia  to  Newfoondlond,  end  271  of  2,8es 
words  in  the  other  direction.  The  message 
from  Qaeen  Victoria  to  the  president  of  the 
United  States,  99  words,  oocupied  in  its  trans- 
mission 67  minutes.  The  rate  of  reception 
was  very  variable,  the  signals  being  often  an- 
intelliKihIe  and  requiring  several  repetitions. 
£lectncians  were  sent  to  Valentia,  and  the 
most  powerful  batteries,  as  well  as  the  great 
magneto- electric  machine  of  W.  T.  Henley, 
were  applied  to  test  the  condition  of  the  cable. 
The  power  thus  employed  was  more  than  1,000 
times  what  would  be  required  in  an  ordinarily 
well  insulated  oondnctor  to  give  perfect  signals 
to  the  mirror  galvanometer.  To  the  end  of 
the  cable  a  voltaio  battery  was  connected  by 
one  of  its  poles,  a  galvanometer  was  placed  in 
the  circuit,  the  other  pole  was  connected  with 
the  earth,  and  by  these  means  the  location  of 
the  defect  in  the  cable  wa»  ascertained ;  but  all 
attempts  to  recover  it  were  unsnccasafnl.  The 
cost  of  the  cable  was  as  follows:  for  2,600  m. 
at  USS  per  mile,  $1,212,S00;  for  10  m.  at 
$1,250  per  mile,  $12,600 ;  and  for  26  m.  shore 
ends  at  the  same  price,  $31,360;  making  alto- 
gether $I,25fl,2o0,  The  expenditures  of  the 
company  up  to  Dec.  1,  1B68,  had  amounted  to 
$1,834,600.— After  the  failure  of  this  great 
enterprise  attention  was  directed  to  the  prac- 
dcabUity  of  extending  a  cable  across  the  At- 
lantic from  Labrador  to  Scotland,  by  way  of 
Greenland,  Iceland,  and  the  Faroe  islands. 
The  route  is  about  1,800  m.  long,  and  presents 
no  continuous  length  of  submarine  cable  for  a 
greater  distance  than  that  between  Labrador 
and  Greenland,  which  is  about  600  m.  Mr.  T. 
P.  BhafFoer,  of  the  United  States,  had  obtained 
in  1864  from  the  king  of  Denmark  a  conces- 
sion of  exclnaive  rights  in  Greenland,  Iceland, 
and  the  Faroe  islands  for  this  purpose.  He 
sailed  from  Boston,  Aug.  29,  1669,  and  made 
the  preliminary  surveys  at  his  own  expense, 
and  he  induced  the  British  government  to  send 
a  st«am  vessel  to  take  the  deep-sea  soundintn; 
bat  the  project  was  not  consummated.  The 
failure  of  other  deep-sea  cables,  as  that  between 
flardinia,  Malta,  and  Corfu,  and  the  long  cable 
from  the  Red  sea  to  India,  increased  the  dis- 


trust ocoanoned  by  the  failnra  of  the  Atlantle 

cable  of  1866.  The  result  was  that  a  commit- 
tee, oonuating  of  the  most  eminent  electrioal 
engineers,  was  appointed  by  the  English  cham- 
ber of  commerce  and  the  "Transatlantic  Tele- 
graph Company,"  to  whom  the  duty  was  as- 
signed of  inquiring  into  the  canses  of  these  dis- 
astrous fulares,  and  providing  instrnctions  for 
the  future  in  regard  to  the  manufacture,  teeta, 
and  placing  of  cables.  It  appeared  that  the 
mechanical  department  of  the  subject  wan  in  a 
more  advanced  state  than  the  electrical.  Th« 
committee,  after  18  months  of  hard  work, 
published  an  elaborate  report  in  1868.  More- 
over, the  theoretical  researches  of  ThomsoD, 
Jenkins,  and  others,  had  thrown  mnch  light  on 
the  electrical  requirements  of  submarine  lines. 
Meanwhile,  a  cable  was  laid  suooesatnlly  be- 
tween Malta  and  Alexandria  in  1861,  and  the 
Persian  golf  cable  (about  1.8S0  m.  long)  in 
ieG4.  When  Mr.  Field  visited  England  in  1863, 
to  urge  on  a  second  attempt  to  establish  tele- 
graphic communications  across  the  AtlanUo,  he 
found  that  the  manufacturers,  Messrs.  Glass, 
Elliott,  and  co.,  were  confident  of  their  ability 
to  make  and  place  a  good  and  durable  cable 
between  Great  Britain  and  America,  and  were 
willing  to  incur  a  part  of  the  risk.  The  second 
Atlantic  cable,  made  by  the  "  Telegraph  Con- 
struction and  Maintenance  Company,"  was 
tested  with  every  precaution,  and  found  to  be 
unexceptionable  in  its  electrical  conditions,  and 
was  shipped  on  board  the  Great  Eastern  in 
1366.  This  cable  (2,186  tn.  long)  consists  ot 
seven  copper  wires  (No.  18}  twisted  into  a 
spiral,  covered  with  four  coats  of  gutta  percha, 
between  which  are  thin  layers  of  Chatterton's 
compound.  The  external  protection  is  made 
of  ten  iron  wires,  each  surrounded  by  manila 
yam.  After  about  half  of  the  cable  had  been 
paid  out  it  broke,  and  the  expedition  was 
abandoned  for  the  season.  The  total  expendi- 
ture of  money  had  been  about  $8,000,000.  In 
1866  a  third  cable,  of  similar  constrnction  to 
the  second,  hot  stronger,  lighter,  and  more 
flexible,  was  placed  on  board  the  Great  East- 
ern and  BucoessfuUy  laid.  The  length  between 
Trinity  bay  and  Yalentia  is  2,184  m.  Its  first 
duty  was  to  transmit  a  message  of  peace,  vii., 
that  a  treaty  had  been  sign^  by  Prusda  and 
Austria.  Capt.  Anderson  returned  with  the 
Great  Eastern  to  the  place  where  the  cable  of 
18fl6  had  parted,  and  sncceeded  in  splicing  it 
and  completing  the  line.  In  1S69  the  French 
Atlantic  line  went  into  operation  between  Brest 
and  St,  Pierre,  and  between  St.  Pierre  and 
Duibury,  Mass.,  the  total  length  being  8,867 
m.     In  1870  more  than  16,000  m.  of  cable 


Penang  to  Singapore),  the  China  cnble,  and  the 
North  China  from  Hong  Kong  to  Shanghai  and 
from  Shanghai  to  Posict  in  the  Littoral  prov- 
ince of  Siberia.  In  1874  the  work  was  b^nn 
by  the  "  Direct  Cable  Company  "  of  laying  tlie 
ueir  Attantto  line  between  BallinatUligs  bay, 
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in  Ireland,  and  Rye,  New  Hampshire,  by  the  ' 
waj'  of  Nova  Scotia.  In  apite  of  many  obato- 
dea  and  delays,  the  cable  waa  pat  in  poaition 
between  Kye  Beach  and  Torbay,  N.  S.,  and  be- 
tveen  Torbay  and  Newfoundland,  alao  between 
Cohircivwn  ialand  and  a  point  200  m.  E.  of 
Newfonndland,  before  rough  weather  pot  an 
end  to  the  work.  The  final  aplioe  of  200  m. 
waa  made  early  in  the  Eummer  of  16T6.  In 
1878  a  cable  was  laid  between  Lisbon  and 
Uadeira;  in  1ST4  Madeira  was  connected  by 
oablo  with  St.  Vincent,  one  of  the  Cape  Verd 
ialanda  (1,200  m.),  and  St.  Vincent  with  Per- 
nambooD  (1,646  m).  Id  187S  cables  were  laid 
between  Jam^ca  and  Porto  Rioo,  Constanti- 
nople and  Odessa,  Zante  and  Otranto,  and  Bar- 
oelona  and  Marseilles,  la  all,  more  than  200 
oablea  have  been  laid,  with  a  length  of  aboat 
60,000  m.— The  interval  of  time  which  mast 
elapae  between  the  sending  of  saooessive  sig- 
nals  tbroDgh  similar  oabiea  increases  as  the 
MDare  of  their  lengtha;  and  in  different  ca- 
bles of  equal  lengUi,  this  time  ia  the  least 
when  the  thickness  of  the  insnlaUng  coating 
is  one  third  of  the  diameter  of  the  compound 
ootidnctor.  With  the  improved  transmitting 
^paratDB  of  Thomson  and  Varley,  eight  worda 
oan  be  sent  in  the  time  otherwise  required 
for  one.  Seventeen  words  a  minute  have 
been  sent  through  the  French  Atlantic  cable. 
Thomson's  syphon  recorder  quadrupled  the 
speed  of  cable  t«legraphy.  The  cnrrent  from 
toe  cable  passes  into  a  coil  of  wire  suspend- 
ed between  the  poles  of  magnets.  The  ooit 
tarns  round  in  a  direction  depending  npon  the 
direction  of  the  current.  The  motion  of  the 
coil  is  commnnioated  by  means  of  a  thread 
and  lever  to  a  glass  syphon  which  feeds  it- 
self with  ink  from  a  baain.  The  ink  is  elec- 
trified and  spurts  out  against  a  moviag  atrip 
of  paper,  and  draws  an  undnlalinitonrTewhicn 
indtcAtes  the  letters  of  the  message.  The  speed 
<d  working  with  this  recorder  is  about  the 
Mune  as  with  the  reflecting  galvanometer ;  and 
in  either  ease  ft  ia  mnch  greater  than  conld 
be  attained  by  the  moving  annatnre,  which  re- 
qnires  that  the  current  should  rise  and  fall  by 
large  differences ;  and  this  would  take  more 
time. — Telegraphic  Diaturhaneg.  The  offices 
and  operators  of  air  lines  of  telegraph  are  ex- 
posed to  accidents  from  lightning,  either  from 
the  direct  stroke  or  the  induced  electricity 
when  a  discharge  occnrs  between  two  clouds. 
A  great  many  lightning  guarda  have  been  de- 
vised. Sabine  mentions  eleven.  lu  lines  which 
follow  the  undulations  of  mountainons  regions 
(as  between  Vienna  and  Uilan),  there  ia  so 
great  disturbance  from  atmospherio  currenta, 
even  under  a  blue  sky,  that  it  is  impossible  to 
send  messages  at  certain  hours.  The  aurora 
aometimeB  acta  powerfnlly  upon  the  wires,  in- 
terfering with  toe  battery  currenta.  On  such 
OCCMions,  if  the  battery  be  taken  off,  the  mes- 

aea  may  be  sent  by  means  of  the  current 
need  by  the  anrora.    The  action  of  cable 
lines  is  disturbed  by  earth  cnrresta.    Gen- 


erally, the  difference  of  electric  potential  be- 
tween different  parts  of  the  earth  is  small ;  but 
it  is  subject  to  sudden  and  capricious  changes, 
and  amounts  sometimea  to  that  of  a  battery  of 
140  of  the  Daniell  elements.  The  direction 
of  these  earth  currents  is  such  as  to  derange 
particularly  the  Atlantic  lines.  The  instru- 
ments are  protected  by  the  use  of  the  con- 
densers of  Yarley  and  others.  Tbeae  earth 
currents  must  not  be  confounded  with  those 
excited  when  plates  of  zinc  and  copper  are 
buried  in  the  earth,  which  Eemp,  Foi,  and 
Reich  made  the  subject  of  numerous  experi- 
ments, and  which  Bun,  PaJsgi,  and  others  put 
into  the  harnees  to  work  the  telegraph. —  Yari- 
out  Utet  of  t%«  TeUgraph.  The  electric  tele- 
graph baa  been  applied  to  uaea  never  contem- 
plated by  its  or^nators.  In  1SE2  Chauning 
and  Farmer  of  Boston  devised  a  system  of 
tel^raphic  fire  alarma,  which  was  adopted  in 
the  city  of  Boston.  Five  so-called  signal  cir- 
cuits were  extended  from  tiie  city  ball  to  dif- 
ferent parts  of  the  oity,  and  in  connection  with 
these  were  stationed  60  aignal  boxes  attached 
to  buildings  at  convenient  points.  The  door 
of  a  box  being  opened,  a  crank  is  seen  with 
directiouB  for  the  number  of  times  it  is  to  be 
turned  to  convey  to  the  central  office  the  num- 
ber of  the  station  and  district  From  the 
central  station  five  wires  called  alarm  circuita 
connect  with  the  different  fire  l>ells  throughout 
the  city,  the  hammers  of  which,  run  by  weights, 
are  set  in  action  by  the  telegraph  itself  and 
strike  the  number  of  the  district  and  station  of 
the  alarm.  The  electric  current  is  excited  by 
a  magneto-eleetric  machine  which  is  set  in  mo- 
tion by  the  pressure  of  the  water  with  which 
the  oity  is  supplied,  and  the  same  power  is 
employed  to  wind  up  the  weights  that  move 
the  bell  hanuners.  The  bells  have  been  mng, 
as  an  experiment,  from  Portland  through  the 
telegri^h  wires  extending  to  that  place.  The 
fire  alarm  alao  affords  an  incidental  prot«ction 
to  the  city  from  lightning.  Large  metallie 
surfaces  being  placed  near  the  wires  at  all  the 
stations  and  connected  with  the  ground,  a 
stroke  of  lightning  upon  the  wires  will  leap 
across  to  these  conductors,  and  pass  harmlesaly 
to  the  ground,  while  the  artificial  current  poa- 
eeesea  too  little  intensity  ever  to  overcome  the 
intervening  space,  and  continues  in  the  circuit. 
Similar  arrangements  are  provided  npon  manj 
telegraph  lines.  The  telegraphic  fire  alarm  haa 
now  been  introduced  into  all  the  larger  cities. 
The  fire  alarm  telegraph  of  Boston  is  employed 
to  designate  the  exact  noon  by  a  single  stroke 
upon  the  bell  of  the  Old  South  church,  an  ex- 
act chronometer  being  placed  in  the  circuit 
and  arranged  so  as  to  pass  the  cnrrent  at  12 
'clock  precisely.    By  a  similar  arrangement 


by  the  action  of  a  cnrrent  from  the  royal  ob- 
servatory. The  same  thing  is  alffi  done  at 
Nelson's  monument,  Edinburgh,  In  Paris  a 
cannon  is  fired  npon  a  dmiiar  plan.    Chro- 
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nometen  in  otneTratoriea  are  also  made  to  rtin 
(jnohroDouBlj  vith  a  standiird  instrument  hj 
means  of  the  electrio  onrreDt.  Reoentlr,  the 
Harrard  college  obeerratorj  boa  estsbliahed  a 
telegraphic  oonnection  with  Boston,  and  thence 
-with  the  lines  which  diverge  from  that  <Atf, 
ao  that  a  nniform  time  oan  he  diatrihnted  to 
all  the  railroad  atatione  in  New  England.  !□ 
a  aimilar  waj  Qreenwich  time  is  given  to  the 
whole  of  Great  Britain.  The  application  of 
the  telegraph  to  thedeterminatdon  of  longitudes 
has  heen  degcrihed  in  the  article  Coast  Sob- 
VEY,  Tol.  It.,  p.  769.  Upon  some  rulroads  the 
telegraph  is  nsed  with  oreat  advantage  for 
regaUtJng  the  ronDtng  of  trains.  In  nnmer- 
ona  places  telegraphs  have  bean  constrncted 
for  private  purposes,  and  in  London  from  the 
house  of  commons  to  the  committee  rooms. 
The  transactions  of  the  stock  exohsnge  In  New 
York  are  telegraphed  to  the  brokers'  offices 
and  the  hotels,  and  are  instant!;  and  simnl- 
taneously  made  known  in  a  thousand  different 
places,  where  they  are  sometimea  recorded  b; 
automatic  printing  instramenti.  For  this  pur- 
pose a  Tery  rapid  printer  has  been  devised. 
The  usual  type  and  escape  wheels  are  made 
Terj  light,  and  are  rotated,  not  b;  electricity, 
but  bj  a  spring.  The  current  is  reversed  at 
ever;  vibration,  and  the  printing  is  effected 
b;  the  power  of  a  magnet,  wMoh  it  included 
in  the  same  cironit  with  those  that  liberate 
the  escape  wheel;  bnt  it  is  made  more  slug- 
gish in  action  so  that  It  doee  not  perform 
its  work  until  the  arrest  of  the  circuit  wheel 
at  a  letter  gives  time  for  it  to  be  ehargod. 
This  instmment,  which  ooonpies  onlj  one  sixth 
of  a  cnbio  foot  of  apace,  will  print  800  let- 
ters a  minate. — A  svstem  of  telegraphs  for 
thense  of  large  cities  was  devised  b;  Wheat- 
stone,  hj  which  a  company  leases  the  nse  of 
«  small  wire  bj  the  year  to  individnals.  For 
distances  not  exceeding  20  m.  a  copper  wire 
no  larger  than  a  cotton  thread  is  auffioient. 
Nnmbers  of  these,  Insulated  by  being  wound 
with  thread,  may  be  brought  together  into  one 
oord,  and  snapended  from  strong  iron  wires 
paised  in  different  directions  npon  the  houses. 
The  latter,  oommunicatiug  with  the  ground  at 
namerons  points,  will  convey  away  all  atmos- 
pheric disobarges  that  might  otherwise  be 
troublesome.  The  "Law  Telegraph  Compa- 
ny "  in  the  city  of  New  York  has  established 
a  complete  system  of  communication  by  means 
of  dial  iDStrnmeats  between  the  leading  law 
firms  and  the  courts.  A  rapid  system  of  sig- 
nalling is  used,  by  which  any  member  of  the 
oompaay  can  be  put.  through  the  agenov  of  a 
central  office,  into  direct  private  oommunioa- 
tjon  with  any  other  member,  or  with  thecoarts 
of  New  York  or  Brooklyn.  The  Ohester  dial 
is  employed  by  this  company.  In  the  automatic 
fire  alann,  a  circuit  is  closed  by  the  expansion 
of  metal  under  a  rising  temperature.  The  cir- 
cuit closer,  which  is  called  a  thermostat,  is 
attached  to  the  ceilings  of  stores  or  dwellings, 
and  b  adjusted  to  work  at  a  fixed  tempera- 


tore.  In  the  city  of  New  York  booses  and 
stores  furnished  with  these  instruments  are 
oonnected  telegraphioslly  with  the  fire  patrol, 
the  nsnal  apparatus  for  indicating  the  locality 
of  the  Are  Ming  included  in  the  system.  Th« 
district  telegraph  syatem,  which  has  been  in- 
trodnced  In  New  York,  Boston,  and  elsewhere^ 
by  which  a  messenger,  polioemsn,  or  flremaa 
oan  be  summoned  to  any  house  that  adopts 
it,  is  a  still  wider  extension  of  Wheatetone's 
scheme.  On  a  smeller  scale,  telegraphic  oom- 
manicatioos  may  be  kept  np  between  the  re- 
mote quarters  of  a  ship  or  yacht ;  the  eleo- 
tro-magnetie  bell-ringer  may  be  used  for  do- 
mestic purposes,  and  the  burglar  alarm  for  tlte 
Sroteclion  of  private  dwellings.  By  means  of 
atchelder's  electro-magnetic  tflU-tale  clock, 
the  times  are  recorded  when  a  watchman  visits 
the  different  points  of  his  beat.  The  most 
difficult  piece  of  mnsio  may  be  punched  ont 
upon  a  moving  strip  of  paper,  and  then  pl&yed 
automatioally  by  means  of  electro-msgnetism. 
On  the  field  of  battle,  telegraphic  lines  may  be 
quickly  extemporized,  and  an  interchange  of 
reports  and  oraers  may  be  mainlined  between 
the  ontposts  of  an  army  and  headquarters. 
During  the  American  civil  war,  telegr^dilo 
field  trains  were  in  use.  A  machine  bu  beoi 
invented,  operated  hy  keys,  which  enables  a 
reporter  to  secure  a  printed  copy  of  the  Tery 
words  which  come  from  the  month  of  the  ors- 
tor.  In  some  oountriee,  as  in  England,  where 
the  lines  have  been  purchased  by  the  govern- 
ment, the  telegraphs  are  associated  with  the 
postal  service.  For  short  distances  the  pneu- 
matic telegraph  is  used,  the  written  meaeages 
being  driven  through  underground  pipes  by 
condensed  air.  For  this  purpose  three  en^nea 
of  50  horse  power  each  are  in  constant  eei~ 
vice  at  the  central  post  office  in  London. — 


made  to  contrive  ways  by  which  two  mes- 
sages should  be  sent  at  the  same  time,  in  t^ 
same  or  in  opposite  directions,  over  s  single 
wire.  Gintl,  Edlnng,  Wartmanu,  Frisohen,  Si»< 
mens,  Hal^e,  Duucker,  Starke,  Ron  vier,  Zante- 
deschi.  Farmer,  and  Steams  have  all  experi- 
mented with  thisobjeot,  and  some  of  tbembava 
invented  ingenious  msbumenta.  In  1849  Sie- 
mens and  Halske  took  out  a  patent  in  England 
for  a  method  of  transmitting  simnltaneonsly  a 
plurality  of  messages.  In  ]  KBG  Starke  devised 
a  method  of  sending  two  roesaages  at  the  same 
time  upon  the  same  wire.  By  means  of  two 
keys,  and  two  batteries  of  different  intend- 
ties,  two  independent  receiving  magnets  wers 
worked  at  the  other  end  of  the  line,  either 
separately  or  together.  In  1854  Siemens  and 
Halske  independently  Invented  the  differentia] 
method  of  sending  two  messages  at  the  soma 
time  in  opposite  directions.  About  the  same 
time  Farmer  devised  a  way  of  doing  the  sam« 
thing,  naing  two  auxiliary  batteries  in  combi- 
nation with  two  principal  batteries.  The  es- 
sential conditions  for  snccessfnl  duplex  tele< 
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grsphj  are :  1,  tbat  neither  k«j  tbvali  pnt  ta 
actton  the  reoelTlng  magnet  at  its  own  end  of 
the  line;  2,  that  in  all  poaitioiu  of  the  ke; 
■ignate  ahomd  be  sent  throng  a  line  of  oon- 
Btant  lengtik  and  capacity.  This  ig  done  by 
diTiding  the  eurrent  from  the  batterr  at  each 
end  of  the  line  eqnally  between  the  line  iteelf 
and  an  eqairalent  resistance  coil  and  condenser, 
and  winding  the  wire  round  the  receiving  mag- 
nets in  saci)  a  way  that  the  two  parts  of  the 
onrrent  prodace  equal  and  opposite  magnet- 
ism in  the  core  of  soft  iron.  The  modifica- 
tions made  hj  Steanu  in  the  arrangement  of 
Siemens  and  Gtlntl  have  obviated  all  the  prac- 
tical difficcddes,  and  made  duplex  and  even 
qnadraplex  telejgrsphj  a  snocees  in  the  United 
States.  By  means  of  Steami's  iaventjon,  known 
as  the  Franlitin,  the  dnplez  system  has  gone 
into  effect,  not  only  between  Boston  and  Wash- 
ington, but  also  between  Cape  Breton  and  Son 
Francisco,  and  has  been  introdaced  into  Eng- 
land. The  qnadrnplex  system  works  well  be- 
tween Boston  and  New  York.  The  phonetic 
system  of  Qray  and  Bell  (which  is  still  in 
its  infanoy)  aims  to  increase  indefinitely  the 
nomber  of  messages  which  can  be  eeot  si- 
mnltaneoosly  over  a  single  wire,  by  nsing 
toning  forks,  moved  by  eleotro-msgnets,  for 
sending  and  receiring  the  signals.  Only  one 
fork  at  the  receiving  station  u  in  unison  with 
a  particular  fork  at  the  sending  station,  and 
refunds  to  it  Experiments  npon  a  similar 
system  were  made  by  Ponl  la  Ooar  in  Copen- 
hagen on  B  Hne  of  S42  m.  in  1374,  an  acconnt 
of  which  was  presented  to  the  royal  Danish 
academy  of  aciences.  It  wa*  thought  that  by 
this  arrangement  not  only  many  messages 
eonld  be  sent  at  the  same  time  on  a  single 
wire,  bnt  also  a  message  could  be  received 
only  by  the  station  for  which  it  was  intended. 
— See  Schellen,  Her  tUktromagnetUehe  TeU- 
graph  (Brunswick,  IBfiO)  ■  Moigno,  Traiti  d»  la 
tiUfrraphie  il»etriqv«  (Paris,  1848);  HigLton, 
"  The  Electric  Telegraph,  its  History  and  Pro- 
gress," a  number  of  Weale's  series  (London, 
1853) ;  Jones,  "  Historical  Sketch  of  the  Eleiy 
trio  Telegraph  "  (New  York,  1862) ;  Tnmbnll, 
"The  Electro-MagneUo  Telwraph"  (PhUadel- 
pfala,  ISfiS) ;  SchaSner,  "Telegraph  Compan- 
ion "  (3  Tols.;  New  York,  I864-'6J,  and  "  The 
Telegrspfa  Manual "  (1859);  Preaoott,  "  His- 
tory, Theory,  and  Practice  of  the  Electric 
Telegraph"  (Boston,  1BJS9);  Dmnoncel,   7BM- 

CapXU  iUetrigua  (Paris,  1B04);  Field,  "His- 
ry  of  the  AtlanCio  Telegraph  "  (New  York, 
1881);  Griscom,  "The Telegraph CBble"(Phil- 
adelpbln,  1607) ;  Babtne,  "  The  Electric  Tele- 
graph" (London,  1867);  Cully,  "Handbook 
of  Practical  TelegTBphy"  (New  York,  1870); 
Otridsmid,  "Telegraph  and  Travel,  a  Narrative 
of  the  Formation  and  DcTclopment  of  Tele- 
graphic Oommonication  between  England  and 
India"  (London,  1874);  and  Douglas,  "A 
IfamiBl  of  Telegraph  Constracdon  "  (1876). 

TBIXT,  UiA,  Qcmnt,  a  Hnngarian  states- 
man, bom  in  Pwth,  Feb.  11,  1811,  died  there, 
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Hay  S,  1861.  He  studied  at  Pesth  and  Patak, 
wrote  a  drama,  Kegyenet  ("Favorite"),  and  ' 
became  a  leading  opposition  member  of  the 
diets  of  Transylvania  and  Hungary.  In  Sep- 
tember, IS48,  he  went  as  envoy  of  the  Hunga- 
rian government  to  Paris,  where  he  published 
L«  Ion.  droit  d»  la  BmgrU  a&49).  After  the 
close  of  the  Hungarian  war  he  resided  mainly 
in  Paris.  During  the  war  of  1869  bo  was  a 
member  of  the  Hungarian 'notional  committee 
in  Italy,  and  in  1860  went  to  Dresden,  where 
he  was  arrested  end  aurrendered  to  the  Ans- 
trian  government.  Francis  Joseph  restored 
him  to  liberty  on  the  promise  of  severing  his 
connection  with  the  Hcngarian  refugees  and 
abstdning  from  political  agitation.  After  a 
few  months,  however,  Teleky  accepted  on  elec- 
tion by  his  former  oonstitnents  to  the  house  of 
representativet.  The  diet  was  opened  April  6, 
ISai.  The  debate  on  the  address  to  the  mon- 
arch, prepared  by  Francis  DefUc,  was  to  open 
on  Hay  6,  and  Teleky,  the  leader  of  the  radi> 
cale,  who  opposed  any  measure  looking  like  a 
recognition  of  Francis  Joseph  as  king  of  Hun- 
gary, prepared  an  elaborate  discourse  on  the 
aitnatioo.  This  was  found  on  his  desk  on  the 
morning  of  the  Bth,  and  near  it  on  the  fioor  the 
dead  body  of  the  writer,  whom,  as  various  in- 
dications showed,  dissatisfaction  with  his  own 
course  had  led  to  end  his  life  by  a  pistol  shot. 

THiQUCnVS,  a  legendaryGreekj>rince,  son 
of  niysaee  and  Penuope.  When  Ulysses  went 
to  Troy,  Telemaohns  was  an  infant.  About 
the  time  for  the  father's  return  the  son  made 
an  nnsnecessful  endeavor  to  eiect  the  suitors 
for  his  mother's  hand,  and  tnen  set  out  to 
seek  information  of  his  father.  Accompanied 
by  Hinerva,  in  the  guise  of  Uentor,  a  faithful 
friend  of  Ulysses,  he  visited  Pylos  and  Sparta, 
and  was  kindly  received  by  Nestor  and  Hene- 
laus.  Returning  home,  he  foand  bis  father 
with  tbe  swineherd  Eumteus,  disguised  as  a 
beggar,  and  aided  him  in  slaying  tbe  suitors. 

TELEOeiOKSB,  a  genns  of  fiwil  crocodilians 
of  the  secondary  epoch  established  by  Geof- 
frey, differing  from  the  livins  crocodiles  in 
having  bioonoave  vertebrte.  The  general  form 
of  the  cranium  was  that  of  the  gavials ;  the 
nostrils  opened  anteriorly  at  the  end  of  the 
jBUEste  and  posteriorly  on  a  level  with  the 
Jngal  arch  ;  tbe  lower  jaw  was  spoon-shaped 
at  the  end,  with  teeth  on  the  sides  like  ca- 
nines, the  othw  teeth  being  small,  equal,  con- 
ical, uid  adapted  for  seizing  a  fish  prey ;  tbe 
body  was  protected  by  larger  and  more  solid 
plates,  the  anterior  limbs  were  smaller,  and 
the  posterior  more  fin-like  than  in  the  present 
crocodilians.  The  strota  which  enclose  their 
remains  indicate  a  marine  habitat  The  genus 
has  been  divided  by  modern  palno otologists 
iuto  several  subgenera,  as  given  by  Pictet  In 
the  lias  is  found  miyttriota'arvt  (Kaup),  hav- 
ing a  very  long  muizle,  fattened  head,  and 
eyes  directed  upward.  .The  T.  (if.)  Chapman- 
ni  (KAnig),  from  the  upper  lias  of  Yorkshire. 
Englm'^i  ia  described  in  the  "  Philosophicai 
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TrtnaaottoDB "  of  1768;  the  T«rtebr»  were 
fl4,  16  being  dorsal,  and  the  teetlk  about  70  io 
each  Jaw  ;  some  of  the  dermal  plates  vere  3)- 


tn.  in  their  trenaverse  diameter;  it  attained 
a  length  of  about  13  ft.  Tba  nane  has  been 
genera)];  restricted  to  the  speeies  found  in 
the  oolite,  eapeciall7  the  T.  Cadomeruii  (fit. 
Oeofir.),  or  orooodile  of  Oaen,  from  the  lime- 
stoue  of  Norraandj.  This  is  cbsracteriied  bj 
large  orbits  near  together,  a  flattened  muKzie 
five  timei  as  iong  as  wide,  ver;  long  transverse 
processes  of  the  dorsal  vertebra,  and  thick 
reotangular  scales  forming  10  regular  series, 
each  containing  15  or  IS;  it  must  have  at- 
tained a  length  of  20  ft. 

TELEPflDJfE  (Qr.  t?^,  afar,  and  ^imIiv,  to 
apeak),  an  apparatus  for  transmitting  sounds 
to  a  dutance,  throngh  the  agency  of  electricity. 
The  prinoiple  of  the  magnetio  telephone  de- 
pends upon  two  things :  1,  that  a  thin  sott-iron 
plate,  placed  in  a  confined  position,  as  in  ftn  ar- 
tificial ear,  will  be  thrown  into  vibrationB  by 
sound  wares.  Just  as  the  tympanum  of  the  nai- 
nroi  ear  is  affected  by  similar  waves;  and  S, 
that  if  these  vibrations  are  produced  near  one 
end  of  a  steal  magnet  aronad  which  an  insulated 
wire  is  coiled,  a  magneto-eleoCric  current  will 
run  throngh  the  wire  each  time  that  the  iron 
plate  approaches  and  recedes  from  it.    If  this 
wire  be  carried  to  a  distance  and  coiled  around 
a  second  magnet,  the  electric  current  thns  in- 
dnced  will  simultaneously  affect  the  mognetiaiii 
in  it;  and  if  a  thin  iron  plate, 
similar  to  the  first,  be  placed 
near  its  end,  in  the  same  rela- 
tive position  aa  the  one  in  front 
of  the  first  magnet,  the  vibra- 
tions of  the  first  plate  will  b« 
reproduced  in  the  second.     To 
recapitulate:  In  tbe  human  ear 
sound  wares  induce  vibrations 
in   the   tymjiannm,    and    these 
vibrations  are  conreyed  to  the 
auricular  nerres  throngh  a  se- 
ries of  small  articulated  banes. 
In  the  telephone  similar  waves 
cause  ribrationi  in  a  soft^iron 
disk,  called  tbe  diaphragm;  these  vibrations  I 
fndaceelectric currents,  which, passingthrongh 
wires,  cause  tremors  in  «  second  magnet,  and  I 


these  raprodnce  in  a  second  diaphragm  the 
original  vibrations,  which  carry  to  the  tym- 
panum of  tlie  listener  the  exact  sounds  which 
produced  the  vibrations.  As  the  inHtrumenia 
at  each  end  of  tbe  wire  are  precisely  alike,  tba 
action  is  reciprocal,  and  sounds  may  be  con- 
reyed in  either  direction.  The  constmctton  of 
the  telephone  will  be  best  understood  by  a  ref- 
erence to  the  diagram,  fig.  1.  In  this,  b  b  rep- 
resents the  section  of  a  thin  tube,  made  with  a 
fionge  which  bends  outward.  Next  to  this 
flange  is  a  thin  iron  plate,  ee,  which  constitute* 
the  diaphragm  of  the  instrument,  and  which  is 
thrown  into  ribrations  by  the  sonnd  waves.  A 
wooden  ring  or  washer,  dd,ii  placed  next  to 
this,  and  upon  it  a  spool-shaped  tube,  ««,  Just 
large  enough  in  the  barrel  to  admit  the  mag- 
netized steel  rod  g.  The  parts  may  be  screwed 
up  tightly  together,  by  means  of  the  screws 
hh.  The  mouthpiece,  aa,  is  shifted  like  a  fun- 
nel, BO  that  the  voice  may  be  oonoentrated  on  a 
small  part  of  the  diaphragm.  Around  the  spool 
is  wound  about  60  yards  of  fine  silk-covered 
copper  wire,  the  ends  of  which  are  joined  to 
the  line,  wires,  //.  These  connect  with  another 
precisely  similar  instrument  at  a  distance  from 
the  first.  To  o^rate  the  telephone,  the  mag- 
net is  pushed  in  until  it  nearly  touches  the 
diaphragm,  ee.  Any  sonnd  now  made  in  th« 
mouthpiece,  aa,  cauaes  a  vibration  in  the  di- 
aphragm, ee,  which  is  communicated  to  the 
magnet,  and  through  it  to  the  wires.  Tbe  latter 
convey  the  thrill  to  the  magnet  of  the  second 
instrument,  which  in  tnm  causes  vibrations  in 
its  diaphragm,  and  this  reproduces  the  sound 
wares  which  caused  the  vibrations  in  the  firat 
instrument.  Thns  the  sounds  made  in  tbft 
mouthpiece  of  the  first  instrument  are  con- 
veyed over  miles  of  wire,  and  reproduced  so 
ocoursteiy  by  the  second  instrument  that  the 
words  of  a  q>eaker  may  be  distinctly  heard, 
and  even  the  tones  recognized.  Conrersatioii 
has  been  carried  on  through  the  telephone  by 
parsons  800  miles  apart.  Sounds  have  been 
conveyed  much  fnrther;  but  beyond  that  dis- 
tance the  articulation  is  so  indistinct  that  words 
are  unrecognisable.  In  using  the  telephone^ 
the  inatnunent  talield  oloM  to  th«  Ups,  and  tb« 


speaker  talks  loudly  and  distinctly  into  the 
mouthpiece.  The  words  are  repeated  at  the 
other  end  of  the  i^uit  with  the  same  pit«b 
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and  eadenoe,  eren  the  character  of  the  ipeaker'e 
tones  being  to  faitUnlly  reproduced  that  Toicea 
ar«  euilj  distingniebed ;  bat  the  tones  are  ia 
a  measure  ventrilo- 
qoial,  and  seem  to 
come  from  a  great 
diBtanoe.  No  pr»- 
Tions  trunins  is  ro- 
qaired  to  enable  any 
one  to  nee  the  tele- 
phone. The  instm- 
tnent  has  merel/  to 
be  held  to  the  ear 
to  enable  the  oper- 
ator to  Lear  distinct- 
ly any  message  sent 
iTom  the  other  end. 
Thesameinstrament 
ia  then  placed  to  the 
mouth  and  the  an- 
swer returned.  To 
facilitate  the  trans- 
misrion  aod  recep- 
tion ot  mesaagea,  two 
instruments  are  gen- 
erally used  by  each 
operator,  one  of 
fa.  s.  which  may  be  held 

to  the  ear  and  the 
other  Qsed  for  speaking.    If  several  telephones 
are  connected  with  one  wire,  the  sounoa  sent 
over  the  cirooit  are  reproduced  by  each,  so  that 
any  nnmber  of  persons  may  listen  to  the  same 
message;  many  sonndsmay  also  betransmitted 
at  the  same  tine,  like  the  Binging  of  the  differ- 
ent parts  of  a  song,  in  whicn  case  each  per- 
former sings  into  a  separate  instrument.     The 
tonee  of  a  musical  instrument,  or  of  a  collection 
of  inHtrmnents,  may  be  conveyed  and  repro- 
dnoed  in  the  same  manner.    A  telephonic  con- 
cert w«a  given  in  Steinway  ball,  New  York, 
April  2,  1877,  in  which  all  the  musio,  instru- 
mental and  vocal,  was  executed  by  performers 
in  Philadelphia,  and  transmitted  over  the  ordi- 
nary telegraph  wires. — The  principle  of  the 
telephone  has  long  been  known ;   all  that  is 
new  about  it  is  its  adaptation  to  practical 
uses.     Electric  telephones,  devised  not 
long  after  the  introduction  of  the  tele- 
graph, were  capable  of  conveying  to  a  dis- 
tance musioal  tones ;  but  the  other  charac- 
teriatics  of  sound,  intensity  and  quality  or 
limbrt,  were  entirely  wanting.     In  188T 
Prof.  Charles  Q.  Page,  of  Washington, 
discovered  that  the  rapid  magnetization 
and  denugnetization  of  iron  bars  ])ro- 
duced  a  molecular  change  of  sufficient  in- 
tensity to  cause  a  ftenrible  sound.    De  la 
Rive,  of  Oeneva,  increased  these  musioal 
effects  in  1848,  hy  operating  on    long 
atretohed  wires.    In  1654  Charles  Bourseulle, 
nnder-inspector  of    the  telegraphic  lines  at 
Anch,  France,  snggested  the  [iracticability  of 
transmitting  speech  by  electricity  in  almost 
precisely  the  way  in  which  it  has  been  aooom- 
pHihed  by  the  telephone  of  to-day;  bat,  al- 
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though  his  plan  was  pubUsIied  in  the  Count 
du  Moncel's  Ssgxui  ae»  applicationt  de  ViUc- 
trieiti,  it  does  not  appear  to  have  bren  tested 
practically.  The  first  to  utilize  Page's  discov- 
ery was  Philip  Beis,  of  Friedrichsdorf,  Ger- 
many, who  in  1861  oonstmoted  a  telephone  in 
which  a  vibrating  diaphragm  was  caused  to 
make  and  break  a  galvanic  circuit.  Keis's  appa- 
ratus reproduced  the  tone  or  pitch  of  sounds, 
so  that  the  successive  notes  of  a  melody  could 
be  distinctly  recognized  ;  but  they  were  all  of 
the  same  intensity,  because  the  currents  whioh 
formed  them  were  all  of  the  same  strength. 
It  was  therefore  only  a  philosophical  toy,  and 
of  no  practical  value,  in  18TS  Flisha  Oray, 
of  Chicago,  produced  what  he  called  his  "re- 
sonator." By  attaching  organ  pipes  to  this, 
the  sounds  were  magnified,  and  he  was  able  to 
fill  a  large  hall  with  music  played  100  to  200 
miles  away.  Gray  also  proved  the  practicabil- 
ity of  transmitting  composite  sounds,  such  as 
chorda,  to  a  distance.  By  his  apparatus  the  in- 
tensity as  well  aa  the  pitch  of  sounds  was  re- 
produced ;  but  it  was  reserved  for  Alexander 
Graham  BeU,  of  Boston,  to  discover  a  method 
by  which  all  the  characteristics  of  sound,  pitch, 
intensity,  and  quality,  could  he  trannnitted. 
This  rendered  possible  the  reproduction  at  a 
distance  of  human  speech  with  all  its  modula- 
tions. The  telephone  exhibited  by  him  in 
Philadelphia  in  1876  wns  worked  with  an 
electro-magnet,  but  he  subsequently  adopted  a 
permanent  magnet.  An  external  and  a  sec- 
tional view  of  the  Bell  telephone  are  given  in 
figs.  2  and  8.  The  instrument  is  about  6  in. 
long,  Si  in,  in  diameter  in  its  widest  part,  and 
1  in.  in  diameter  in  the  tube.  The  tube  F,  fig. 
8,  which  is  made  of  hard  rubber,  contains  the 
magnet  A,  whose  distance  from  the  diaphragm, 
F£,  is  about  ^  ot  tax  inch.  The  magnet  used 
in  the  latest  form  of  the  instrument  is  a  square 
compound  magnet,  4^  in.  long  and  ^  In.  in  di- 
ameter, formed  of  three  pieces  riveted  togeth- 
er. On  the  end  next  to  the  diaphragm  is  fitted 
a  wooden  spool,  abont  f  in.  long,  wound  with 
fine  silk-covered  copper  wire  to  60  ohms.    A 


sectJon  of  this  is  shown  at  B,  The  ends  of  the 
wire  are  continued  through  C  0  to  the  binding 
screws  I)  B,  where  they  connect  with  the  Una 
The  diaphragm  is  a  circular  piece  of 
'  ■  rapher'e  plote,  used  for  ferro- 
lisbed  on  both  aides,  to  prevent 
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Its  rDstiDff  from  thd  dampness  oansed  hj  tho 
breath.  Hr.  Bell  has  reoeived  two  patents 
in  the  United  States  for  the  telephone,  one 
bearing  date  Uarch  7,  1876,  and  tbe  otber 
Jan.  3(1,  1877;  and  his  instrnment  is  now  in 

Sraotical  nse  in  many  oitiea  in  this  country  and 
1  Europe.  Among  others  who  have  made 
extensive  eiperiments  in  the  transmission  of 
sonnds  to  a  distance  are  Prof.  A.  E.  Dol- 
bear,  of  Tntts  college,  Massachosetts ;  G,  M. 
Phelps,  of  New  Tork ;  and  Thomas  A.  Edison, 
of  New  Jersey,  the  Inventor  of  the  phonograph 
(see  Phosoobaph).  Tho  Dolbear  telephone 
is  essentially  the  same  as  the  present  form  of 
the  Bell  instrument,  and  was  devised  by  its 
inventor  in  the  autumn  of  187Q  without  any 
knowledge  of  the  mechanism  nsed  by  Bell. 
Prof.  Bolbear  clums  that  he  was  the  first  to 
utilize  ma^neto-electrio  currents  for  the  trans- 
mis-tion  of  speech.  The  Phelps  instrument  is 
also  the  same  in  principle,  bnt  differs  in  ex- 
terior form.  In  the  Edison  telephone  tho 
diaphragm  is  made  to  vibrate 
RgaWt  a  disk  of  carbon,  which 
forms  a  part  of  an  electric  cir- 
cnit,  the  cnrrent  of  which  is 
generated  by  a  two-cell  battery. 
The  reaistanr«  of  this  dij<k  variea 
with  the  pressnre  on  the  dia- 
phragm, and  occasions  a  propor- 
tionate variation  in  the  strength  of 
the  onrrent,  which  thos  reproduces  all  thechar- 
aoteristici  of  vocal  waves.  (See  SQpptement) 
TOESOOPE  (Gr.  T$:^  far,  and  a«mla;  to 
view),  an  Instrnment  for  aiding  the  eye  in 
viewing  distant  objects.  The  general  oon- 
strnctiou  of  the  telescope  is  based  apon  the 
property  possessed  by  a  convex  lens  or  con- 
cave mirror  of  converging  to  a  focus  the  rays 
of  light  falling  upon  it  from  any  object,  and 
of  forming  at  that  focus  an  image  of  the  ob- 
ject itself  This  image  may  be  rendered  vis- 
ible, aa  in  the  camera  obscnra,  by  interposing 
at  the  focus  a  white  screen,  a  plate  of  ground 
glass,  or  a  cloud  of  light  smoke  within  which 
the  image  will  appear  suspended.  But  if  the 
rays  be  allowed  to  proceed  without  interrup- 
tion, and  the  eye  be  placed  in  the  axis  of  the 
lens  or  mirror  and  at  the  proper  distance  from 
the  foOQS,  the  image  will  be  seen  more  dis- 
tinctly than  before ;  and  if  the  focus  be  near- 
er to  tbe  eye  than  to  the  lens,  the  apparent 
dimensions  of  the  image  will  be  greater  than 
the  apparent  dimensions  of  the  object  itaolf. 
This  is  the  simplest,  tbongh  not  the  common 
form  of  the  telescope.    Usoftlly  a  second  lens, 
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of  shorter  focus  than  the  first,  is  introduced 
near  the  image,  the  effect  of  which  is  to  in- 
crease still  further  the  tqiparent  magnitude 


stmction  connetaof  an  "object glass" 
ject  mirror,"  of  as  large  dimeusions  as  proo- 
ticable,  and  an  "  eye  iens,"  which  enables  the 
eye  to  receive  the  image  under  the  greatest 
practicable  angle.  In  Gg.  1,  M  is  tbe  object 
glass  and  N  the  eye  lens.  The  inverted  image 
^  a  of  a  distant  object  A  B  is  formed  between 
tbe  eye  lens  and  ita  principal  focus,  and  the 
eye  lens  then  ^ves  a  magnified  image  of  it, 
b'  a'.  The  object  gloss  is  always  necessarily 
convex,  and  the  mirror  concave,  hut  the  eye 
glass  may  be  either ;  If  convex,  it  is  placed  at 
the  proper  distance  beyond  the  focus,  and,  the 
rays  having  crossed,  the  image  then  appears 
inverted ;  if  concave,  as  in  the  common  opera 
glass,  it  is  placed  within  the  focus,  and  objects 
appear  in  their  natural  portion.  The  miffui- 
fying  power  of  the  instrument  is  measured  by 
dividing  the  focal  distanoe  of  the  object  glasa 
by  that  of  the  eye  piece ;   the  illnmioatdng 
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power  depends  mainly  on  the  size  of  the  ob- 
jaot  glass.  In  tbe  terrestrial  telescope,  com- 
monly called  spy  glass,  the  image  is  prodaced 
in  its  natural  position.  To  effect  this  two  ad- 
ditional lenses,  O  and  P,  fla.  2,  called  condens- 
ing glasses,  are  introduced  between  tbe  real 
image  and  the  eye  lens.  The  object  A  B  pro- 
duces an  inverted  and  smaller  image  titoa. 
The  lens  0  being  at  the  dbtanoe  of  its  princi- 
pal focal  length  from  b  a,  the  rays  which  fall 
on  F  will  be  parallel,  and  the  image  a'  V  in  the 
principal  focus  of  P  will  he  erect,  as  will  also 
be  the  magnified  image  a"  6". — It  is  believed 
by  many  authorities  that  the  theory  of  both 
the  telescope  and  the  microscope  was  known 
to  Roger  Baeon,  and  the  telescope  is  said  to 
have  been  need  by  Digges  before  the  17th 
century ;  but  the  first  really  definite  accounts 
of  the  invention  date  from  the  latter  part  of 
the  year  IflOS.  Magnifying  lenses  had  long 
been  known,  and  even  the  compound  micro- 
scope had  boon  invented  by  the  Jensens  nearly 
20  years  before  this  date ;  a  discovery  which 
has  somewhat  embarrassed  the  study  of  the 
question  before  ns  from  confusion  of  the  by 
no  means  explicit  terms  in  which  both  instm- 
ments  are  described.  Bat  it  is  now  generally 
conceded  that  the  honor  of  making  the  first 
telescope  belongs  to  one  of  two  individuals, 
Hans  Lippersheim,  a  spectacle  maker  in  Mid- 
delbnrg,  and  Jacob  Adrianss,  called  alao  Me- 
tins,  a  native  of  Alkmaar.  Lippersheim,  on 
Oct.  22,  1608,  presented  to  his  government 
three  instroments  with  which  "one  could  see 
tkinga  at  a  distanoe,"  applying  at  the  ume 
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time  for  a  "protection"  or  other  equivalent 
for  e  patent.  Metins  made  a  similar  preient 
snd  a  Bimilar  application  later  in  the  Bame 
month,  bat  said  that  he  had  manafactnred 
Buch  instramenta  two  years  before.  It  ha* 
been  frequently  said  that  Zaobariaa  Jansen 
alao  invented  the  telescope  more  than  a  year 
later ;  but  the  evidence  adduced  only  proves, 
according  to  Olbers,  tliat  he  made  telescopes 
which  may  have  been  imitated  from  those  of 
Lippersheim ;  and  this  is  the  more  likely  a* 
both  were  spectacle  makers  in  the  same  city, 
and  it  is  hardly  possible  that  the  public  trans- 
action with  the  latter  could  have  escaped  the 
knowledge  of  Jansen.  The  attempt  was  made 
by  the  states  general  It  is  said,  to  retain  to 
themselves  tbe  knowledge  of  this  invention, 
the  importance  of  which  in  war  was  at  once 
perceived  by  Prince  Maurice ;  but  it  is  also 
believed  that  the  French  ambassador  soon  ob- 
tained from  them  an  order  for  two  telescopes 
for  his  own  government.  It  is  certain  tiiat 
the  report  of  the  invention  soon  spread  abroad, 
and  tbe  instmroents  found  tbeir  way  to  Lon- 
don, Paris,  and  Venice.  Bnt  by  no  one  was 
the  idea  more  eagerly  welcomed,  or  its  great 
importance  more  qnioUy  recognized,  than  by 
Gijileo,  then  visiting  Veuloe.  He  was  evi- 
dently willing,  at  a  later  day,  to  he  thought 
the  second  inventor,  guided  only  by  an  uncer- 
tain mmor ;  but  it  is  said  that  he  aotnatly  saw 
one  of  the  Batch  telescopes.  Betuming  to 
Padua  with  some  lenses,  he  immediately  began 
to  improve  npon  what  he  had  seen,  if  not  to 
experiment  independentiy  under  guidance  of 
the  mere  report,  and  he  soon  found  a  better 
and  more  certain  result  tiian  bad  been  chanced 
npon  by  the  original  inventor.  He  mode  a  lead- 
en tube,  and  fitted  at  one  extremity  a  double 
convex  lens  for  object  glass,  and  at  the  other 
a  doable  concave  tor  eye  piece.  This,  his  first 
telescope,  m^;nified  only  three  times ;  he  then 
made  another  of  more  than  double  this  power, 
and  soon  after,  with  a  magnifying  power  of 
80,  he  began  to  study  the  heavens,  where  his 
first  discoveries  excited  more  wonder  than  that 
of  the  "optic  glass"  itself.  Tbe  popular  cu- 
riosity was  so  great,  as  he  himself  tells  us,  that 
he  was  compelled  night  after  night  to  stand 
by  his  ^ass  to  show  its  wonderful  perform- 
ances. The  phases  of  Venus,  questioned  hith- 
erto, were  revealed  to  sight ;  the  satellites  of 
Jupiter  and  tbe  oblong  shape  of  Baturn  were 
distinctly  seen;  the  lunar  mountains  were  mea- 
sured; spots  were  found  upon  the  sun's  disk; 
and  the  milky  way  was  resolved  into  stars. 
The  Galilean  telescope  produces  an  erect  im- 
age. The  object  glass  A  B  would  form  an 
inverted  image  at  b  a,  fig.  3,  but  the  concave 
eye  lens  N  refracts  the  rays,  which  being  pro- 
duced backward  forms  an  upright  image  at  a'  b'. 
In  Jfl09,  tbe  same  yeor  in  which  Galileo's  tele- 
scopes were  made,  others  found  their  way  into 
England,  and  were  soon  sought  after  with  an 
avidity  that  was  stimnlated  by  the  report  of 
Harriot's  discoveries.    This  young  astronomer 


made  drawings  of  the  moon,  discovered  tbe 
latellites  of  Jumter,  and  observed  tbe  spots 
upon  the  BUD.  The  new  "  cylinders,"  as  they 
were  called,  were  soon  in  general  use,  and  were 
exposed  for  sale  in  Paris  in  tbe  early  part  of 
the  same  year.    These  first  teleacopes  are  snp- 
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posed  to  have  been  all  made  with  a 
eye  lens.  Kepler  in  1611  snggested  the  use 
of  a  convex  eye  lens;  but  the  first  aotaal  ap- 
plication of  one  was  made  by  the  capuchin 
Schyrle  de  Rheita,  who  describes  it  in  his  work 
Oeuhu  £noeh  at  Etia  (164fi).  This  eye  leu 
gives  a  much  larger  field  of  view,  but  shows 
objects  inverted.  On  tbe  other  band,  tiie  Gal- 
ilean telescope  had  the  advantage  of  greater 
distinctness  and  brightness  than  was  found  in 
the  "astronomical"  form.  The  true  cause  of 
this  advantage  is  now  known  to  lie  in  the  par- 
tial compensation  by  the  negative  eye  piece 
of  the  aberrations  caused  by  the  object  glass, 
tbe  resalt  being  in  this  case  the  difference, 
while  in  the  astronomical  telescope  it  is  tbe 
snm,  of  the  aberrations  of  the  two  lenses. 
Bbeita  invented  also  the  binocnlar  or  donble 
telescope,  a  construction  which  frequently  re- 
curs afterward,  bnt  always  as  a  thing  of  cu- 
riosity rather  than  of  practical  ntility  until 
in  modern  days,  as  the  double  opera  glass  or 
lorgnette,  it  has  become  serviceaole  in  recon- 
noissanoes,  terrestrial  and  celestial. — The  very 
first  attempts  to  gain  magnifying  power  and 
light  by  enlarging  the  object  glasses  of  tele- 
scopes, revealed  a  most  unexpected  and  for- 
midable obstacle.  It  was  foond  tbat  all  ob- 
jects appeared  strongly  tinged  with  prismatic 
colors.  This  obstacle  remained  unexplained 
until  tbe  time  of  Newton,  and  nnconquered 
more  than  half  a  century  longer.  Bnt  if  at 
the  time  insurmountable,  it  did  not  prove  una- 
voidable, for  it  was  ascertained  that  by  making 
the  focal  distance  of  the  object  gloss  very  great 
in  proportion  to  the  diameter,  tbe  colored 
fringes  conld  be  rendered  practically  imper- 
ceptible. Snormonaly  long  telescopes  were 
therefore  constructed,  and  it  was  with  them 
that  the  brilliant  discoveries  of  that  time  were 
made.  Euygens  nsed  telescopes  of  his  own 
manufacture,  and  one  of  his  object  glasses, 
ISS  ft.  in  focal  length,  is  still  to  be  seen  in  the 
library  of  tbe  royal  society  of  London.  Eng- 
lish makers  ^so  produced  telescopes  of  nearly 
equal  dimensions,  and  Anzont  in  Paris  spoke 
of  surpassing  all  others,  but  it  does  not  appear 
whether  be  succeeded.  The  elder  Campani, 
at  Borne,  made  lenses  of  from  70  to  ISS  ft. 
toons,  and  with  these  Casrini  discovered  two 
of  the  satellites  of  Saturn.    Casainl  also  need 
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other  lenMs  mad*  bj  BoreUi  of  40  and  70  ft, 
and  b7  Hartweker  of  not  less  than  2S0  ft. 
fooDS,  These  object  glasses  were  osed  with- 
ont  aaj  tab«,  the  leas  b«ing  pUa«d  upon  a 
mast,  or,  as  Oasdni  recommended,  at  the  angle 
of  a  tower,  and  oontrolled,  not  without  oon- 
■Iderfthle  difficaltj,  b;  cords  leading  to  the 
observer  at  the  eye  lens, — The  source  of  the 
inconveniences  attending  the  nse  of  shorter 
lenses  was  generally  supposed  to  lie  wholly 
where  it  did  really  lie  in  part,  in  the  imperfect 
oolleotion  of  the  rays  ot  light,  which  were  at 
that  time  beheved  to  be  homogeneons,  into  a 
simple  focas.  It  was  distincuy  understood 
that  the  rays  which  passed  through  a  lens  near 
its  centre  would  not  be  refraotod  to  precisely 
the  same  point  with  those  which  pass  throngh 
it  near  its  oiroamference ;  that  is,  there  wonJd 
be  what  is  teohnioally  called  spherical  aberra- 
tion. This  is  a  true  cause,  but  by  no  means 
the  whole  oanse  ot  the  indistiactneas  of  images 
in  the  telescope.  Accordingly,  with  that  be- 
lief, it  was  thought  the  evil  might  be  remedied 
by  grinding  lenses  with  other  surfaces  than 
spherical,  and  maohinee  were  devised  by  Des- 
cartes, by  HeveUoa  of  Dantzio,  by  Dn  Bon  of 
London  (who  ground  deep  parabolic  concave 
lenses,  with  which  he  asserted  that  teleaoopes 
might  be  nsed  "with  full  aperiinre,"  and  yet 
show  no  colors),  by  Sir  Obrigtopher  Wren, 
and  others.  Bat  the  main  reUance  of  the  as- 
tronomer nntil  near  the  dose  of  the  oentary 
was  in  the  atrial  telescope,  with  which,  on- 
wieldy  as  it  was,  many  brilliant  discoveries 
were  made. — An  improvement,  of  more  im- 
portance than  that  of  the  figuring  of  lenses, 
consisted  in  the  modifloation  of  the  eye  piece. 
By  the  introduction  of  more  than  one  convex 
lens,  Bheita  had  reinverted  the  image ;  but 
this  was  all  the  gun  that  either  he  or  Kepler, 
who  also  proposed  the  same  thing,  seems  to 
ksva  exfieoted.  In  fact,  there  was  an  increase 
of  aberrations  which  caused  distaste  for  the 

Slan,  and  it  was  not  nntil  aboot  ISGQ,  when 
[nygens  invented  the  combination  which  still 
bears  his  name,  that  much  advantage  was 
gained  by  mnltiplying  lenses.  This  eye  piece 
is  composed  of  two  convex  lenses  whose 
focal  lengths  are  as  8  to  1,  which  are  sepa- 
rated from  each  other  by  an  interval  equal 
to  half  the  sum  of  these  focal  lengths,  the 
place  of  the  telescopic  image  being  between 
the  lenses.  This  airangement  was  fonnd  to 
have  a  remarkable  advantage  in  point  of 
distinctnesa  over  the  single  eye  glass,  by  rea- 
son of  the  apportionment  of  spherical  aberra- 
tions between  the  lenses,  and  the  consequent 
less  amount  of  injurious  effect  in  the  resolt, 
while  no  addition  whatever  was  made  to  the 
color  ot  the  images  formed  hy  the  object  siass. 
To  this  day  the  "  Hoygenian  eye  piece  "  re- 
msins  one  of  the  best  oombinations  for  oi^ 
dinary  viewing  purposes.  Another  eye  piece, 
less  aQoceasfuI,  was  oonstmoted  by  Oampani 
with  three  lenses  so  arranged  as  to  show  objects 
"  without  any  iris  or  rainbow  colors." — The 


refracting  telescope  remained  fnll  three  quar- 
ters of  a  century  without  fnrther  material  im- 
provement. Horin,  professor  of  mathematics 
in  the  college  de  France,  first  in  16S4  attached 
a  telescope  to  the  moving  index  of  a  graduated 
oro,  in  order,  as  he  ssys,  "  to  measure  the  fixed 
stars  quickly  and  aconrately."  Ee  was  also 
the  first  to  gain  eight  of  stars  in  the  daytime. 
But  it  was  only  after  the  introdnctioQ  of  fixed 
threads  Into  the  field  of  the  telescope  that  it 
became  a  really  useful  soxiliary  to  instruments 
of  measurement.  At  the  present  day  it  seems 
at  first  strange  that  astronomers  should  have 
preferred  the  simple  "aights"  ot  "pinnnlea," 
with  which  they  had  always  been  accustomed 
to  observe,  to  the  far  more  aoonrste  perception 
furnished  us  by  the  telescope ;  and  yet  they, 
without  any  means  of  designating  the  centra 
of  the  field  of  view,  and  with  omy  the  feeble 
optical  power  at  their  command,  were  ri^t  in 
their  preference.  Even  as  late  as  1078,  Bere- 
lins  argued  earnestly  in  favor  of  the  pinnolee 
for  OMwrving,  from  a  want  of  oonfioenoe  in 
tha  new  method.  As  early  as  IMt  6aaooig:ne, 
an  acoomplished  young  En^sh  astronomer, 
had  u)plied  fixed  threads  to  the  telescope,  and 
had  also  invented  the  wire  or  filar  micrometer. 
Me  perished  at  the  battle  of  Marston  Hoor, 
and  his  invention,  of  which  no  account  had 
been  published,  remtdned  forgotten  until  near- 
ly EO  years  after,  when  an  opportnnity  for 
reclamation  occurred  upon  the  reinvention  of 
the  micrometer  by  Anzont.  About  the  same 
period  Boemer  gave  to  the  tdesoope  one  of  its 
most  important  applications,  by  attaching  to  it 
an  axis  at  right  angles  to  its  length,  and  pla- 
cing it  so  as  to  revolve  in  the  plane  of  the 
meridian;  and  shortly  afterward  Picard  in 
Paris  and  Flamsteed  at  Qreenwioh,  following 
up  this  idea,  oommenoed  a  new  era  in  obser- 
vation. (Bee  Trutsit  Oisolz.) — Mersenne,  in 
his  correspondence  with  Besoortee,  had  be- 
fore 1089  suggested  the  practdoability  ot  osing 
a  concave  ndrror  instead  of  the  principal  lens 
in  the  telescope.  In  1608  James  Gr^ory  of 
Edinburgh  pnblished,  in  his  OptUa  Promota, 
the  plan  of  a  reflecting  telescope,  consisting 
of  a  concave  mirror,  perforated  in  the  centre, 
by  which  the  rays  were  to  be  converged  to 
a  focus  before  it,  and  after  crosmng  would  be 
received  npon  a  second  smsll  concave  mirror, 
be  refieoted  back  by  the  latter,  and,  crossing 
again  near  the  opening  in  the  first  reflector, 
wonld  be  there  received  by  a  lens  and  trans- 
mitted to  the  eye.  The  rays  having  crossed 
twice,  objects  wonld  appear  in  their  natorol 
position.  An  unsatisfactory  attempt  was  made 
to  construct  such  a  telescope.  Newton  now 
took  up  the  study.  He  soon  fonnd  the  tme 
cause  of  the  prismatic  colors,  and  concluded 
"  that  the  perfection  of  telescopes  was  hith- 
erto limiteo,  not  so  mnch  for  want  of  glasses 
tmly  figured  according  to  the  prescriptions  of 
optic  authors,  ...  as  beoanse  that  light  itself 
is  a  heterogeneona  mixture  of  differently  re- 
frangible rays.    Bo  that,  were  a  glass  so  exactly 
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figored  as  to  collect  sd7  one  sort  of  rajB  into 
one  point,  it  ooold  not  collect  thoae  also  into 
the  eame  point  which,  having  the  same  inci- 
deooe  upon  tiie  ume  tnedinm,  &re  c^t  to  BofFer 
a  differeot  refraction."  Thaa  be  was  led  "to 
take  reflectoFB  into  conitderation,"  ginoe  here 
there  would  be  no  separation  of  colors;  but  in- 
asmiioh  as  anj  irtBgnlarity  of  figure  in  a  oon- 
oave  mirror  would  produce  ^eater  distortion 
in  the  image  than  would  be  the  case  with  a  lens, 
"amnob  greater  curiodtj  [nicety]  would  be  re- 
qaisite  than  In  figoring  glosses  for  retractioD." 
The  Gregorian  constrnotion,  mentioned  above, 
appeared  to  him  to  have  such  disedvantsges, 
that  he  "saw  it  necessary  to  alter  the  design, 
and  place  the  aye  glass  at  the  side  of  the  tube." 
Having  then  found  an  alloy  of  copper  and  tin 
which  appeared  to  possess  the  reqnimte  qualities 
for  mirrors,  and  having  also  devised  a  "  ten- 
der way  of  polishing  proper  for  metal,"  be  at- 
tempted the  Qonstruotion  of  a  refieoting  tele- 
scope upon  the  plan  which  baeeverunceborue 
the  name  of  Newtonian,  and  soon  produced  an 
instrument  with  which  be  could  discern  the 
"  concomitants  "  of  Jupiter  and  the  phases  of 
YeuDS.    Another  one  made  soon  after  (1671), 


having  «  epectdom  of  H  >n.  diameter  and  fH 
in.  tooas,  was  presented  by  him  to  the  roysJ 
socielT  of  London,  by  whom  it  is  stilt  pre- 
served. In  these  telescopes  the  mirror  M,  fig. 
4,  is  at  the  lower  end  of  the  tabe,  the  mouth 
of  which  Is  directed  toward  the  object  to  be 
observed.  The  rays  1  and  2  from  one  cud  of 
the  object  being  reflected  toward  a,  and  the 
rays  8  and  4  from  the  other  end  toward  5,  an 
inverted  image  of  the  object  would  be  formed 
atba;  but  a  small  plane  mirror  M',  interposed 
at  sn  angle  of  4C,  diverts  the  image  to  a'  b', 
and  the  eye  lens  0  magnifies  this  Into  A  B.  In 
the  same  yesr  that  Newton's  new  telescopes 
were  made,  Oassegrain,  a  Frenchman,  pro- 
posed still  another  oonslruotion.  The  large 
mirror  was  perforated,  but  the  rays  proceed- 
ing from  it  were,  before  reaching  their  focns, 
received  upon  a  small  convex  mirror  which 
sent  them  back  with  less  convergence  to  form 
the  image  near  the  ere  piece.  It  was  asserted 
that  this  form,  which  like  Gregory's  woe  not 
immediately  brought  into  use,  wonid  possess 
several  advantages  over  the  Newtonian;  bnt 
the  English  pMlosopher  showed  that  these 
advantages  were  ratner  objections,  and  that 
the  difficulty  of  properly  working  the  mirrors 


would  always  be  r  serious  obstacle  to  their 
general  acceptance.  In  fact,  we  hear  little 
more  of  them  until  TO  or  80  years  later,  when 
Short,  a  celebrated  artist  of  Edinburgh,  re- 
vived theb-  mannfactnre,  and,  by  his  peculiar 
skill  in  figuring  and  mutually  adapting  the 
mirrors  ("  marrying  them,"  as  he  termed  It), 
brought  them  into  favor  for  a  time.  But 
practical  difflcuities,  especially  in  the  manipu- 
lations of  the  large  speculum,  intenjosed  for 
many  years  to  prevent  even  the  Newtonian 
construction  from  coming  into  genersl  use. 
It  was  known  indeed  that  in  order  to  reflect 
all  the  rays  accurately  to  the  same  focus,  the 
figure  of  the  mirror  should  be  not  spherical 
bnt  parabolic ;  but  no  method  was  known 
whereby  this  figure  could  be  attained  with 
certainty.  At  length,  in  1718,  Hsdiey  made 
a  mirror  fl  in.  in  diameter  and  with  a  focal 
length  of  62  iu.,  which  bore  a  magnifying 
power  of  380.  This  instrument  may  be  con- 
sidered to  have  estsbltshed  the  reputation  of 
reflectors;  for  on  being  compared  by  Bradley 
and  Pound  with  the  ISS-foot  aSriel  telescope 
of  Huygens,  it  proved  folly  a  match  for  toe 
refractor,  except  that  the  latter  showed  ob- 
jects somewhat  brighter.  After  this  period 
reflectors  came  rapidly  into  general  use,  and 
have  ever  since  been  the  favorite  kind  of  tele- 
scope in  England.  Their  construction  was 
greatly  fooilitsted  to  proctiosl  men  by  the  ap- 

eiarance  in  1777  of  an  elaborate  memoir  by 
udge,  giving  a  detuled  account  of  his  pro- 
cess of  making  and  finishing  specula.  Another 
important  memoir  upon  the  same  subject,  by 
the  Rev.  John  Edwards,  was  pnblishea  in  the 
appendix  to  the  "British  Nautical  Almanac" 
forlTB?.  (See Bpxouiom.) — About  1766  a  small 
telescope,  only  S  ft.  long,  fell  into  the  hands 
of  a  German  organist  residing  in  Bath,  Eng- 
land. He  sent  to  London  for  a  larger  Instru- 
ment, and,  finding  its  cost  toogreat,  undertook 
to  make  one  for  himself.  That  organist  was 
the  elder  Herschel.  He  devoted  sll  the  time 
at  his  command  to  the  manufacture  of  reflect- 
ors. Improving  continually  upon  his  succes- 
sive results,  and  with  increasing  means  at  his 
disposal,  he  made  many  Newtonian  reflectors, 
some  even  as  large  as  80  ft.,  as  well  as  sev- 
oral  of  the  Gregorian  form  of  10  ft.  focus. 
His  discovery  of  the  planet  Uranus,  in  1761, 
brought  him  to  the  notice  of  George  III.,  by 
whose  liberality  he  was  enabled  in  178G  to 
undertake  the  construction  of  the  celebrated 
40-foot  reflector,  which  was  pronounced  fin- 
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isbed  in  August,  1780;  but  it  never  oocom- 

Elisbed  any  work  worthy  of  its  dimensions. 
1  it  the  mirror  H,  fig.  C,  was  slightly  inolined. 
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BO  that  the  image  of  the  object  was  formed  at 
b  a,  near  the  e;e  lens  O,  which  magnified  it 
into  h'  a'.  It  is  eommoalj  said  that  the  sixth 
satellite  of  Saturn  was  diaoovered  with  it;  bat 
thia  is  a  mistake,  the  satellite  having  been  in 
reality  detected  with  one  of  Hersohel'a  IS-inch 
reflectors.  After  the  lapse  of  60  years,  darinK 
the  latter  portion  al  which  the  telescope  had 
laimmusedjitwasdismonntedbySir  JohnHer- 
achel  at  the  end  of  1639,  and  on  New  Tear's  eve 
bis  familj  asaembled  within  the  tube  and  sang 
ita  reqciem.  It  now  rests  borizontallj  upon 
three  stone  pillars,  a  monument  to  the  memory 
of  its  oonatruotor. — Newton  evidently  conceived 
that  the  priematic  raya  of  light,  once  separated, 
oonld  not  be  reoomposed  into  white  light  ex- 
cept bj  the  same  refraction  that  had  aeparated 
them,  and  that  therefore  the  removal  of  these 
oolors  from  a  telescopic  image  was  impossible. 
The  weight  of  Newton's  authority  waa  anS- 
oient  tor  a  time  to  repress  further  investiga- 
tions in  this  direction ;  and  it  was  not  till  1T2Q 
that  an  Englishman  named  Hall,  guided,  it  is 
said,  by  a  study  of  the  mechanism  of  the  eye, 
was  led  to  a  plan  of  combining  lenses  so  as  to 
produce  an  image  free  from  colore.  Telescopes 
were  made  aooording  to  his  directions,  and 
were  stud  to  perform  weJl;  bat  tbe  secret  of 
their  oonatmotion  died  with  him,  and  no  public 
aooonnt  of  the  facts  was  given  until  called  forth 
by  later  oeonrroncea.  In  1T4T  Euler,  referring 
to  the  construction  of  the  human  e^e,  declared 
that  a  combination  of  lenses  of  diSeront  media 
waa  posaible  which  should  give  a  colorless  im- 
age, and  investigated  analytically  the  ourratnres 
for  a  lens  compounded  of  glaaa  and  water.  Hia 
result  was  questioned  hj  the  man  from  whom 
opposition  might  have  been  least  expected, 
John  Dollond,  who,  relying  too  implioitly  upon 
Newton'a  dictum,  was  contending  againat  his 
own  future  fame.  But  he  was  soon  lad  to  con- 
aider  the  aubiect  more  attentively  by  the  remark 
of  a  Sivedisn  mathematician,  that  there  were 
certainly  some  caaea  to  which  Newton's  rules 
did  not  app]^.  He  undertook  experiments,  at 
first  with  prisms  of  gloss  and  water,  and  soon 
found  that  when  the  prisma  were  so  combined 
that  the  rays  passed  through  without  refrac- 
tion, they  were  tinged  with  the  colors;  next, 
arranging  the  prisms  so  that  the  raya  appeared 
without  colors,  he  found  them  displaced  by 
refraction.  He  arrived  at  the  same  reanlts  by 
using  prinns  of  orown  and  flint  glass.    From 

Erisms  to  lenses  the  transition  was  easy,  and 
is  triumph  was  finally  completed,  when,  hav- 
ing combined  a  convex  lens  of  crown  glass 
with  a  suitable  concave  of  flint,  be  waa  able  to 
oorreat  the  colors  and  leave  sufficient  refrao' 
tion  outstanding  to  produce  a  telescopic  image. 
Euler  still  believed  all  kinds  of  glass  alike  in 
their  optical  properties,  and  that  it  waa  only 
some  happy  combination  of  curvatures  at  which 
Dollond  had  arrived ;  but  his  doubts  soon  gave 
way  before  experience,  and  the  masterly  pow- 
erg  of  his  analysis  were  broaght  to  bear  sno- 
oeaatnlly  npon  tbe  problem  of  the  compound 


object  passes.  The  rabject  attracted  mdver- 
bhI  attention,  and  mathematicians  everywhere 
contributed  toward  perfecting  by  theory  the 
requisite  conditions  of  cnrvature  of  the  lenses. 
The  new  telescopes  were  called  achromatic,  or 
free  from  color,  and  henceforth  the  "  dispersive 
power  "  of  any  medium,  by  virtue  of  which  the 
differently  colored  rays  are  differently  refract- 
ed (that  is,  are  dispersed  from  each  other),  waa 
recognized  as  independent  of  the  "refractive 
power,"  by  virtue  of  which  the  whole  pencil  is 
diverted  from  its  original  source.  Attempting, 
in  J7G8,  to  make  double  object  glasses  of  short 
focal  distance  to  be  used  with  a  concave  eye 
lens,  Dollond  found  difficulties  in  the  manage- 
ment of  the  spherical  aberration,  and  there- 
upon the  idea  occurred  to  him  of  dividing  this 
aberration  by  having  two  lenses  of  orowo 
glass  and  including  tbe  flint  lens  between 
them;  an  arrangement  which  accomplished 
the  purpose  in  view,  but  did  not  succeed 
with  convex  eye  pieces  also.  His  .son  Peter 
resumed  these  experiments,  and  presented  to 
the  royal  aociety  of  London  a  triple  object 
gloss  of  8}  fL  foool  length  and  8^  i°-  aperture, 
with  which  the  teleaoopic  image  was  pro- 
nounced by  Short,  an  excellent  judge,  to  be 
"  distinct,  bright,  and  free  from  oolors."  A 
beantdfal  anggeetioi)  was  made  by  Wollaston 
of  a  means  of  testing  and  correcting  the  con- 
centric adjustment  of  lenses.  By  removing 
the  eye  glass  of  a  telescope  and  viewing  any 
bright  object,  as  a  lighted  candle,  throndi 
the  object  glaas,  there  may  he  observed  at  tite 
same  tmie  with  the  refracted  image  a  series  of 
fainter  images  formed  fcy  the  second  reflec- 
tions from  the  different  surfaces.  It  is  evident, 
then,  that  if  tbe  glasses  be  truly  centred,  these 
images  will  bU  be  in  the  same  strught  line ;  or 
if  there  be  any  error  of  position  of  either  lens, 
it  will  be  decidedly  manifested,  and  by  proper 
adjusting  screws  may  be  corrected  according- 
ly.-— Among  the  many  mathematical  solutions 
of  the  new  problem  of  the  object  glasses  were 
the  precepts  given  by  Kltlgel,  in  his  "Diop- 
trics," viz. :  1,  that  the  radii  of  curvature  of 
the  flrst,  or  crown  lens,  should  be  such  that 
the  angles  of  the  incident  ray  with  the  nor- 
mal would  be  equal  at  both  sorfacea,  which 
would  give  for  crown  gleaa  a  ratio  of  nearly 
1  to  S ;  3,  the  radius  of  the  third  surface,  the 
first  of  the  flint  lens,  ehonid  be  such  that  the 
rays  of  mean  refrangibUity  passing  through 
both  the  centre  and  ed^  of  the  lena  wotud 
unite  as  nearly  as  possible  in  the  same  part 
of  the  axis,  so  that  the  spherical  aberration 
would  be  sensibly  destroyed;  and  8,  having 
determined  the  outstanding  dispersion  for  the 
red  and  violet  rays,  the  fourth  surface  should 
be  made  such  as  to  unite  these  rays  as  near- 
ly OS  possible  in  the  same  point  vrith  the  reet. 
Earlym  1816  Bohnenberger,  commenting  upon 
these  precepts,  showed  that,  by  changing  the 
ratio  of  the  first  two  surfaces  from  i  to  f,  tbe 
proportion  of  aperture  to  focal  length  conld 
be  materially  increased  without  prejndioe  to 
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the  perfonnanoe  of  the  butnunent.  Not  long 
afterward  Gauw  remarked  that  it  voa  posd- 
ble,  theoreticallj,  to  conatinct  an  object  glass 
which  would  unite  all  the  raya  of  an;  two 
colors  as  well  as  the  mean  rajs  at  the  centre 
and  at  a  given  distance  therefrom  into  one  and 
the  same  point.  Both  lensee  shonid  be  con- 
oavo-conTei.  With  a  proportion  of  apertnre 
to  focal  length  of  -^  ne  obt^ed  an  almost 
perfect  union  of  rays.  The  nnosnally  deep 
onrvatnres  of  the  lenses  seem  to  have  occa- 
moned  aome  Ecruplea  on  the  part  of  opticians, 
and  this  constrnotion  remained  almost  for- 
gotten for  40  years,  ontil  Bteinheil  found  and 
conquered  the  praotical  difficulty,  and  in  1860 
arrived  at  complete  snccess  in  the  mannfactnre 
of  the  Ganssian  object  glaaaea. — The  proper 
constraction  of  eye  pieces  was  also  a  mat- 
ter of  some  consideration.  Besides  the  Huy- 
geniau  form,  which  is  only  applicable  for 
viewing  objects,  Eamsden  in  1788  introdnced 
another,  which  is  still  ased  in  micrometer  ob- 
servationa.  It  consists  of  two  plano-convex 
lenses,  of  equal  focua,  with  their  convex  sur- 
faces toward  each  other,  and  separated  by  &  dis- 
tance of  two  thirds  of  the  common  focal  length. 
By  this  arrangement,  to  which  he  woa  gnided 
by  a  remark  of  Newton,  the  essential  condi- 
tion of  a  "  flat  field  "  ia  gained,  and  the  aberra- 
tions, chromatio  and  spherical,  are  so  mnch  re- 
dnoed  as  to  be  practically  insensible.  For  ter- 
restrial observations,  the  elder  Dollond  songht 
to  reduce  aberrations  and  enlarge  the  field  of 
viev  by  increaaing  the  number  of  lenses,  and, 
after  improving  the  foar-glass  eye  piecea  al- 
ready in  use,  obtained  by  adding  a  fifth  lens  a 
combination  which  very  satisfactorily  effected 
both  the  desired  objects. — Joseph  Frannhofer 
atndied  tho  theory  of  light  and  the  laws  to 
which  it  ie  anhject  in  transmission  through 
rarions  media,  and  solved  the  difficulty  of 
procuring  disks  of  homogeneoua  fiint  glasa. 
The  process  by  which  his  glass  was  manufac- 
tured is  kept  ■  aecret,  bnt  it  is  generally  un- 
derstood that  the  disks  themselves  are  obtained 
by  selecting  and  melting  together  the  most 
faultless  specimens  from  larger  mBaeea  of  the 
best  glass,  whose  constituent  parte  however 
are  not  known.  Having  now  the  glass,  he 
well  knew  how  to  combine  curvatures  to  snit 
ita  peenliar  properties,  and  the  resulta  arc  to 
be  found  all  over  Europe.  He  completed  in 
1824  the  splendid  teleacope  for  the  obaervatory 
at  Dorpat.  Tlie  object  glass  of  this  instrument, 
double  and  not  triple  as  sometimes  stated,  has 
a  clear  apertnre  of  9'6  in.,  and  a  focal  length 
of  170'6  in.  Its  optical  performance  is  of  the 
highest  character.  It  gave  to  the  stellar  im- 
ages a  perfect  sharpness  of  definition,  which 
enabled  it  notonly  to  resolve  theclosest  known 
double  Btars,  but  also  to  discover  as  double  or 
multiple  others  that  had  passed  unchallenged 
before  the  exquisite  20-foot  reflectors  and  the 

Eractised  eye  of  the  younger  Hersohel.  Fraun- 
ofer's  style  of  "mounting"  the  telescope  re- 
mains to  this  day  essentially  unimproved. — 
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The  mannfactnre  of  optical  glasa  has  received 
mnch  attention  in  England.  In  1624  a  com- 
mittee was  appointed  by  the  royal  society  to 
take  into  consideration  the  theory  and  to  ex- 

?BrimeDt  upon  the  manufacture  of  such  ^aas. 
he  chief  labor  devolved  npon  three  members, 
Q.  DoUond,  Faraday,  and  Eerschel.  The  first 
results  were  reported  to  the  society  in  1829. 
The  eflorts  of  this  committee  were  directed  to 
the  manufacture  of  very  heavy  glass,  and  they 
obtained  disks  of  7  in.,  which  seemed,  so  far 
as  tried,  to  answer  all  the  requirements  of  the 
telescope.  Dr.  fiitchie  also  devoted  much  at- 
tention for  several  years  to  the  same  subject, 
and  with  considerable  success,  but  was  pre- 
vented by  prematnre  death  from  publication 
of  any  of  his  processes.  Judging  by  the  appear- 
ance of  Ritchie's  glass,  Mr.  Simms  inferred 
that  it  had  been  fused  in  moulds  and  there  ent>- 
^ected  to  pressure.  The  largest  disk  had  T| 
in.  diameter,  and  was  ground  for  nee  by  Sirama 
himself.  It  was  found  to  he  "on  excellent 
gloaa,  but  not  altogether  faultless."  The  idea 
occurred  to  some  that  the  desired  achroma- 
ticity  might  be  obtained  by  separating  the 
lenses  and  placing  the  fiint  at  aome  distance 
down  the  tube  in  the  narrowing  cone  of 
rays.  In  1828  Alexander  Rogers  proposed 
to  introduce  in  combination  with  the  crown 
lens  a  smaller  compound  lena  of  plate  and 
flint  glass,  in  which  the  refraction  is  en- 
tirely destroyed,  and  the  ontstonding  diaper- 
aion  left  available  for  the  desired  correction  of 
that  of  the  onter  lena.  The  investigation  of 
the  requisit«  curvatures  of  this  compound  lena 
was  found  to  present  no  pecnliar  difficulty; 
and  moreover  the  final  perfection  of  the  com- 
pensating action  could  bo  accomplished  by 
proper  adjustment  of  the  relative  poaitiona 
of  the  lenses,  so  that  less  rigorous  accuracy 
is  requisite  in  their  mechanical  formation. 
Bogera  found  it  probable  that  a  telescope  of 
18  ft.  focal  length,  with  a  crown  lens  of  12 
in.  apertore,  could  be  made  achromatic  with  a 
fiint  lens  only  4  in.  in  diameter ;  and  four  years 
later  thia  constmction  was  introduced  into  use 
by  Plosal  at  Yienna  with  nmch  snccese.  It 
received  the  name  of  "diolytic"  or  separated 
telescope.  One  of  these  telescopes,  in  the 
possession  of  Schumacher,  having  an  apertnre 
of  2i  in.  and  focal  length  of  2  ft.,  was  de- 
scribed by  him  as  of  eitraordinary  excellence 
of  defining  power.  Struve  compared  a  dialytic 
telescope  of  81  in.  aperture,  bearing  a  magni- 
fying power  of  ISG,  with  a  Fraunhofer  tel- 
escope of  half  an  inch  greater  aperture  and 
a  power  of  210,  and  was  scarcely  able  to  per- 
ceive any  superiority  in  the  latter.  Telescopes 
with  lenses  of  rock  crystal  and  glass  were 
advertised  to  be  msde  in  Paris  by  Canchoix 
in  18S1,  and  some  few  came  into  favorable 
notice;  but  the  difficulty  of  obtaining  the  ma- 
terials in  proper  shape  and  size  will  be  a  per- 
manent ODBtncle  to  their  general  manufacture. 
It  had  long  been  observed  that,  even  in  the 
best  telescopes,  there  were  residual  colors  hav- 
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ing  their  origin  in  the  want  of  a  perfect 
relation  of  tne  oolored  spaces  in  the  Bp( 
formed  b;  the  crown  and  flint  lens ;  so  that 


if  an;  two  oolors  be  made  to  unite  at  the 
f  oona,  as  in  ordiaarf  object  glaaaea,  tliere  would 
not  be  at  the  same  time  a  complete  union  of 
the  rest.  This  want  of  oorrelation  is  called 
the  "  irrationality  "  of  the  colored  spaces,  and 
its  effect  is  called  the  "secondary  spectrom." 
Dr.  BImr,  to  overcome  this  efFeot,  nrst  made 
each  of  the  lenses  of  his  object  glass  indepen- 
dently achromatic,  and  in  such  a  way  that  their 
secondary  spectra  oorreoted  each  other.  This 
he  accomplished  by  nsing  fluid  media,  two 
leosea  of  which  were  enolosed  in  combination 
with  three  of  gtaas.  Uoreover,  in  the  coarse 
of  his  experiments,  he  discovered  that  mnri- 
atic  acid  oombined  in  proper  proportions  with 
metallic  antimony  gave  a  speetrum  in  which 
the  oolors  had  exactly  the  same  proportions  as 
in  crown  glass;  and  therefore  by  enclosing 
this  fluid  between  two  crown  lenses,  one  a 
plano-convei  and  the  other  a  meniscus,  he  ob- 
tained a  telescope  absolutely  free  from  oolors. 
The  name  "aplanatio,"  or  withont  error,  was 
^7en  to  tliis  combination.  Another  fluid-lens 
telescope,  of  the  dialytic  form,  was  constrnct^d 
by  Barlow,  who  made  use  of  the  high  disper- 
sive power  of  aalpbnret  of  carbot,  a  beaati- 
fully  transparent  and  oolorless  fluid.  He  was 
able  to  render  aohromatio  a  combination  of  a 
crown  lens  S  in.  in  diameter  with  a  fluid  lens 
of  half  the  size.  There  is  however  a  practi- 
oal  objection  to  the  use  of  sntphnret  of  carbon 
arising  from  the  variability  of  its  density  by 
variations  of  temperature. — Reverting  to  what 
may  be  called  the  regular  oonstrnction  of  achro- 
maticB,  we  find  that  the  successors  of  Frann- 
hofer  at  Uunich,  and  Quinand  and  Oanchoii 
at  Paris,  have  produced  object  glasses  of  di- 
mensions far  superior  to  those  of  the  Dorpat 
lens.  Disks  of  10,  13,  and  even  more  inches 
in  diameter  have  become  familiar  to  these 
msater  opticians,  whose  skill  in  working  them 
keeps  even  pace  with  their  manafaoture;  and 
in  three  Muntob  telescopes,  two  with  more 
than  15  in.  of  clear  apertnre,  one  at  PnlkoTS, 
another  at  the  observatory  of  Harvard  col- 
lege, and  the  third  at  Greenwich  (aperture  18 
in.),  have  been  in  nse  for  years.  The  two  for- 
mer have  been  the  means  of  adding  largely  to 
the  stores  of  astronomical  knowledge ;  the 
Greenwioh  telescope  has  not  been  much  used. 
— The  few  attempts  made  in  the  United  States 
to  manufacture  optical  flint  glass  have  hither- 
to  been  but  partially  successful,  and  that  with 
only  small  disks;  but  the  American-wrought 
object  glasses  have  earned  for  themselves  a 
high  place.  Many  have  been  made  in  Sew 
York  by  Henry  Fiti,  whose  largest  giaaa,  IS 
in.  in  diameter,  was  made  for  the  Dudley  ob- 
servatory at  Albany.  Spenoer,  famous  for  the 
excellence  of  his  miorosoopio  objectives,  made 
for  Hamilton  college  a  1  Si-inch  teleaoope, 
which  is  highly  commended.  Bnt  in  ezqni- 
ritaneaa  of  worktnaDthip  and  poformanoe,  the 


object  glaases  made  by  Alvan  Clark  of  Cam- 
bridge, Mass.,  have  fairly  distanced  all  competi- 
tors, native  or  foreign.  Whoever  will  glance 
over  the  liat  of  dose  double  stars  discovered 
with  his  7-  and  8-inch  lanHes  (see  "American 
Journal  of  Scienoe,"  vols.  zxv.  and  zxix.)  will 
remark  several  stars  that  moat  have  passed 
unnoticed  under  the  review  of  Strove  with  his 
superior  optical  power.  (See  Clask,  Altak.) 
Mr.  Dawea,  one  of  the  most  skilful  astronomi- 
cal observers  of  his  day,  took  in  suooeasion  five 
or  six  large  refractors  from  Olark  (diqtoting 
of  each  in  favor  of  a  saooessor  induaing  some 
improvement  of  construction  which  had  sog- 
gested  itself),  and  these,  scattered  throo^^ont 
England,  attested  the  skill  of  the  American 
optician  in  the  special  work  of  figuring  object 
glasses,  in  which  at  present  he  and  his  sons 
are  unrivalled.  In  1859  Clark  began  the  oon- 
stmction  of  a  magnificent  object  glass  of  18J 
in.  clear  apertnre  and  with  a  focal  distance 
of  28  ft.,  at  that  time  the  largest  in  the  world. 
It  was  made  from  disks  of  Birmin^kam  ^aaa, 
which  have  a  uniform  density  and  freedom 
from  veins,  and,  though  only  rudely  monnted 
at  first,  qmckly  revealed  the  duplicity  of  the 
minute  oompanion  of  a*  CapricornL  In  Joan- 
ary,  1862,  it  detected  a  companion  to  Siriua, 
perhapa  tike  hitherto  invisible  one  whose  work- 
ings have  been  indirectly  manifested  in  the 
variable  movement  of  the  larger  atsr.  This 
masterpiece,  prevented  from  reaching  its  ori- 
ginal destination,  was  aeonred  for  the  Chicago 
observatory.  In  1870  Clark  was  authorized 
by  oongreas  to  begin  the  oonstmcUon  of  a 
telescope  24  in.  in  aperture  for  the  Washington 
observatory ;  bnt  before  the  work  was  entered 
upon,  the  proposed  aperture  was  changed  to  S6 
in.,  Mr.  Newall  of  Gateshead,  England,  having 
had  a  glass  constructed  for  him  by  Cooke  and 
sons,  York,  of  the  hitherto  nnequtJled  apertnre 
of  2G  in.  The  disks  of  glass,  obtained  by 
Clark  from  Chance  and  co.  of  Birmingham, 
reached  Cambridge,  Mass.,  in  December,  1871, 
and  the  grinding  was  begun  in  Jannary,  187S. 
"  Owing  to  the  great  rixe  of  the  glasses,"  aaye 
Prof.  Newoomb,  "  the  firat  rough  grinding  was 
done  by  machinery,  the  'grindstone'  being  a 
rapidly  revolving  iron  wheel,  over  which  a 
stream  of  water  and  sand  was  kept  running. 
The  glasses  were  thus  roughly  brought  to  the 
dedred  shape  in  a  few  days.  The  forms  chosen 
were  mnch  more  simple  than  those  uanaUy 
employed  in  large  glasses,  the  crown  glaas  be- 
ing donble  convex,  with  an  equal  eurvatore 
on  each  face ;  the  flint  nearly  plane  on  on« 
side,  white  the  other  was  ooncave,  with  the 
same  onrvature  as  the  crown  ^ass.  ...  In 
the  month  of  Jnne,  1873,  the  glasa  waa  in 
snoh  good  shape  thai  only  an  expert  oonld  see 
any  defect  whatever.  Looking  tbroogh  it  we 
oonld  read,  at  the  diitaaoe  of  some  -400  ft,  a 
mierosoopio  photograph  ille^ble  to  the  naked 
Artiflcitd  doable  atara,  one  third  of 
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makera  it  wonM  have  passed  as  optioaUy  per- 
fect. Nevarthaless  four  months  more  were 
spent  on  it,  and  it  was  oot  till  October  that  it 
was  reported  fiuiahed.  .  .  .  The  inflaenoe  of 
temperature  on  its  fignre  was  now  quite  per- 
oeptible.  In  the  evening,  while  temperatare 
was  falling,  the  defect  of  the  spherioal  sberra- 
Hoii  waa  one  waj,  bat  after  it  Became  station- 
ary the  defect  was  dightlj  in  the  opposite 
direction."  The  t«leBaope  was  monnted  at 
Washington  in  1S74,  and  thongh  as  ;et  it  has 
aidiiered  no  noteworthy  disooverj,  the  ease 
with  which  it  has  gone  through  the  work 
which  had  been  nsriaUy  regarded  as  oloselr' 
testing  the  powers  of  the  largest  telescopes 
shows  what  It  is  capable  of. — In  England,  the 
attention  of  the  mechauiosl  aBtronomera,  it  we 
maj  so  call  them,  has  been  of  late  jeaia  more 
especial!;  oocapied  with  the  oonstntction  of 
large  reflooting  telescopes,  and  pre£minant  in 
this  department  was  Lord  Kosse,  who  about, 
1844  completed  a  telescope  which  has  a  clear 
apertnte  of  6  ft.  and  a  focal  length  of  SS  ft. 
This  enormons  instmment  has  two  specula,  one 
abont  S^  and  the  other  about  4  tons  in  weight. 
A.t  first  each  rested  upon  a  system  of  27  plat- 
forms most  ingenionalj  arranged  to  distribute 
their  support  of  this  enormous  weight  in  snob 
a  manner  as  to  produce  equal  pressure  in  every 
pontion  of  the  instrmnent.  A  strong  pressure 
of  the  hand  at  the  back  of  a  speculum  4  tons 
in  weight  and  nearly  6  in.  thick  produces  flex- 
ure BDfflcient  to  distort  the  image  of  a  star. 
At  a  later  period  S7  triangles,  eaon  with  a  ball 
at  each  angle,  were  substituted  for  the  plat- 
forms, BO  that  now  the  speoulam  rolls  freely 
on  81  balls.  The  tabe  of  the  telescope  is  sup- 
ported npon  a  massive  universal  Joint  of  cast 
iron  resting  upon  a  pier  of  stonework,  and  it 
is  so  counterpoised  by  a  chun  suspension  ap- 
plied at  the  centre  of  gravity  that  it  can  b« 
moved  with  great  facility,  a  quick  motion  being 
given  by  a  windlass  below,  and  a  controlling 
dow  motion  in  either  direction  by  the  hand  of 
the  observer  above.  Yarions  micrometers  have 
been  tried  with  this  instnunent,  bat  the  com- 
mon filar  micrometer  with  coarse  thresds  an- 
swers best;  and  such  is  the  quantity  of  light 
ooUected  by  the  immense  r^eoting  surface 
below,  that  the  threads  in  the  micrometer  are 
always  distinctly  visible  without  artificial  il- 
lumination even  in  the  darkest  night  The 
general  processes  of  oasUng^  grinding,  and  fig- 
nripg  these  large  specnht  are  described  in  the 
article  BPBonum.  Several  other  largo  refieo- 
tora  have  been  oonstmoted  by  Lassell,  De  la 
Bue,  and  Naamytti ;  and  the  first  of  these 
transported  to  Malta  a  Newtonian  telescope  4 
ft.  in  diameter.  De  la  Rne  snooessfnlly  wplied 
bis  large  teleeoopes  to  celestial  photography,  in 
which  he  has  made  many  important  improve- 
ments.— The  manufacture  of  reflecting  tele- 
eoopes with  glass  specnla  received  a  new  im- 
pulse from  the  discovery  by  Lieblg  of  a  prooess 
of  coating  ^ass  with  an-  infinitesimal  film  of 
pure  metallio  silver.    From  the  first  days  of 
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refiectora,  as  early  as  Newton,  we  find  a  prop- 
osition to  substitute  a  aUvered  lena  tor  the 
metallio  mirror  of  his  telescopre,  on  account  of 
the  greater  perfection  with  which  glass  oonld 
be  wrought,  and  the  greater  durability  of  the 

Eolisbed  Hurface.  In  1740  Oaleb  Smith  showed 
ow,  with  glass  mirrors  silvered  upon  the  pos- 
terior Borfaoe,  the  rays  of  different  refrangi- 
bility,  after  twice  passing  through  the  glass. 
and  ^ue  becoming  separated,  might  be  united 
again  by  the  action  of  a  small  concave  lens 
pTaoed  not  far  from  the  foons  of  the  mirror. 
The  elder  Herschel  sometimes  used  glass  refiec- 
t^iTB  for  his  smaller  telescopes.    In  1SS2  Airy 

Proposed  a  combination  of  two  silvered  lenses 
I  the  Gregorian  or  Oaseegrainian  form,  and 
showed  how,  by  proper  mutual  adjustment  of 
the  two,  a  perfect  achromatism  might  bo  ob- 
tained. In  1888,  and  again  in  1841,  Barfnss 
of  Weimar  found  that,  of  the  various  forms  of 
refiectara,  the  Casee^alnian  was  best  adapted 
for  glass  mirrors.  He  demonstrated  that  in 
thia  form  both  chromatic  and  sphorical  aberra- 
tion may  be  sensibly  corrected  in  a  telescope 
of  20  in.  focus  with  full  6  in.  aperture,  and 
that  such  a  teleecopo  would  bear  even  a  power 
of  flOO.  Bat  by  Liebig's  discovery  a  still  better 
field  has  been  opened.  Eia  process  oonsists 
in  precipitating  the  silver  upon  the  glass  surface 
from  an  alkaline  solution  prepared  by  addition 
of  caastio  soda  to  the  ammonio-nitrate.  After 
immer«ng  the  glass  for  about  three  quarters 
of  an  hour,  an  extremely  thin  and  regular  film 
is  obtained,  which  has  a  slight  bronsy  hue  by 
reflected  light,  and  will  transmit  a  deep  blue 
light  when  interposed  between  the  sun  and 
the  eye.  This  film  is  said  to  be  harder  than 
ordinary  silver,  and,  by  friction  with  soft 
leather  and  perhaps  a  little  dry  rouge,  is  sus- 
ceptible of  receiving  the  most  briUisnl  poUsh 
e:nemally,  while  it  answers  perfectly  in  figure 
to  that  of  the  glass  beneath.  Foucault  has 
also  made  use  of  a  similar  proc«ea  (see  fii>Bon- 
Lim),  and  succeeded  in  constmcting  telescopes 
of  considerable  dimensions.  One  was  made 
by  him  of  18  in.  aperture  and  only  8S  in.  focus, 
with  which,  under  a  magnifying  power  of  flOO, 
he  could  separate  the  components  of  the  smalt 
companion  of  y  Andromeda.  Steinheil,  in- 
vestigating the  relative  reflecting  power  of  a 
speomnm  coated  by  this  new  process,  aa  com- 
pared with  othera  and  with  the  transmitting 
power  of  some  object  glasses,  found  that,  under 
an  angle  of  reflection  of  46°,  the  amount  of 
brightness  obtained  was  as  followa : 

mrMtUilit lot 
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Wa  are  now  able  to  anbatitate  for  tbe  hesvj 
and  intraotabk  Bpeonlnm  metal  a  disk  of  gtasa 
which  IB  far  eaaier  to  oast  and  anneal,  and  be- 
ing mach  firmer  can  be  made  of  less  than  half 
the  weight  of  the  metallic  mirrors. — The  helio- 
scope, for  obaervin({  the  sun,  is  a  telescope  with 
the  apertare  diminished  as  maoh  as  possible, 
and  asnall?  provided  with  shades  of  stained 
glass  to  protect  the  eje.  8till,  great  incoare- 
nience  is  felt  from  the  intense  heating  pow- 
er of  the  concentrated  solar  rays-  Sir  John 
Hersohel  proposed  to  use  onJj  the  very  small 
portion  of  light  reflected  from  the  first  surface 
of  glass,  hj  constrncting  the  large  mirror  of  a 
Newtonian  telescope  of  a  double-oonoaye,  well 

fiolished  lens,  whose  first  surface  onlj  is  tru- 
j  flgared  to  serre  as  reflector  for  the  3'6  per 
cent,  of  rays  untransmitted  and  nnabsorbed. 
The  lower  end  of  tbe  telescope  tube  being  left 
open,  all  the  remainder  of  the  Hght  passes  ont 
and  is  dispersed.  But  even  the  sm^  amount 
of  refleotM  rays  is  still  further  reduced  by  the 
second  reflection,  which  is  made  to  take  place 
at  the  first  aarfsce  of  a  prism  whose  refracting 
angle  should  not  be  less  than  80°  or  40°,  eo 
that  now  the  portion  of  light  finally  reaching 
the  observer  is  but  tiW  °'  ^^°  direct  illamina- 
tion,  in  eonseqnence  of  which  immense  reduc- 
tion a  very  light  shade  only  is  needed.  Porro 
of  Paris,  in  constructing  a  telescope  upon  this 
prinoiple,  improved  it  by  placing  Uie  prism  for 
the  second  reflection  at  the  polarizmg  angle 
for  glass,  whereby,  upon  introducing  a  Nicol'a 
prism,  tbe  light  may  be  enfeebled  aa  much  as  de- 
aired  witbont  using  any  shade  at  all. — The  great 
requisites  of  a  telescope  stand  arc  firmness  and 
atability,  combined  with  a  facility  of  motion 
which  will  allow  the  inatmment  to  be  pointed 
with  ease  and  certainty  to  any  part  of  the 
heavens.  Fraunhofer,  whose  plan  is  now  gen- 
erally followed,  adopted  the  equatorial  form, 
aa  it  is  called,  which  consists  essentially  of  a 

£olar  axis  npon  which  the  whole  instrument 
I  moved  parallel  with  the  celestial  eqnator, 
and  which  carries  in  a  socket  another  axis  at 

Sht  angles  to  itself,  upon  which  latter  the 
3scopa  moves  from  or  toward  the  pole.  By 
the  combined  motions  command  of  the  whole 
visible  hemisphere  is  given,  and  with  tbe  ad- 
vantage that,  the  instrument  being  once  di- 
rected to  a  star,  the  observer  can  follow  it  in 
its  diurnal  path  by  motion  npoD  tbe  polar  axis 
alone ;  moreover,  by  application  of  a  simple 
train  of  wheelwork  this  motion  can  be  effect- 
ed by  machinery,  and  the  observer  is  thus  en- 
abled at  his  leisure  to  contemplate  or  to  mea* 
sure  tbe  objects  which  appear  fixed  as  though 
in  an  immovable  sky.  In  the  immense  English 
reflectors,  the  lower  end  of  the  tube  rests  upon 
the  ground  or  some  aolid  support,  and  even 
then  for  the  needful  motions  of  Che  Inatrnment 
powerful  appliancea  of  machinery  have  been 
reqnired;  but  in  latter  days  mechanical  engi- 
neers have  been  able  so  to  combine  and  ooan- 
terpoiso  great  masses  of  cast-iron  machinery 
aa  to  effect  with  wonderful  eaae  every  delicate 


movement  desired  by  the  aitronomer,  and  now 

tbe  idea  of  mounting  even  these  large  telft- 
scopes  eqnatorially  is  growing  familiar.  The 
application  ot  clockwork  movement  to  sDofa 
large  refiectors  renders  it  practicable  to  use 
them  for  celestial  photography,  as  well  as  for 
some  extremely  delicate  astronomical  mea- 
surements.— The  application  of  the  telescope 
to  meridian  instruments  will  be  exemplified  in 
the  article  Tba.hbit  Oibcix  ;  but  tbe  telesoope 
is  also  universally  used  for  differentia]  mea- 
surements. For  such  observations  various 
modifications  or  appliances  have  been  from 
time  tu  time  suggested  or  practised.  The 
filar  micrometer  is  tbe  most  common  auxilia- 
ry of  tbe  telescope,  and  in  skilful  bands  is  ca- 
pable of  astonishing  accuracy.  (See  Uiobom- 
XTEB.)  Great  use  has  also  been  made  of  the 
power  of  producing  and  comparing  together 
double  images  of  the  objects  to  be  measured, 
These  double  imagea  are  produced  in  various 
ways.  Savery  in  England  in  1743,  and  Bon- 
gner  in  France  four  years  later,  proposed,  in- 
dependently of  each  other,  to  measore  the  di- 
ametor  of  the  ann  by  using  two  object  glasaes 
in  the  same  telescope  and  with  the  same  eye 
piece.  In  Savery'e  plan  the  glasses  were  all 
fixed  so  aa  to  give  two  images  of  the  snn 
whose  onter  edges  were  nearly  in  contact ; 
and  by  measuring  the  variable  distance  of 
these  edges,  he  obtained  the  corresponding 
variations  of  the  serai-diametor  from  perigee 
to  apogee.  Bougner  made  one  of  his  object 
glasses  movable,  and  thus  could  measure  any 
angle  from  lero  to  his  mjiiimum  limit,  whitm 
was  probably  somewhat  greater  than  the  sun's 
diameter.  In  ITGS  John  Dollond  invented  tbe 
divided-objeot-glaas  micrometer,  which  has  in 
later  years,  under  the  technical  name  of  heli- 
ometer,  achieved  such  wonders  in  the  hands 
of  Bessel  and  his  followers.  In  tbia  inatm- 
ment the  object  gloss  itself  when  finished  is 
divided  into  two  equal  segments,  each  of  which 
forma  its  image  independently  of  the  other. 
When  the  semi-lenses  are  brought  to  their 
normal  position  of  coincidence,  the  two  im- 
ages coincide  also;  bnt  when  separated,  tbe 
images  diverge,  and  tbe  angle  of  divergence 
Is  measured  by  the  amount  of  separation  of 
tbe  lenses.  Thus  the  apparent  diameter  of  a 
planet,  for  instance,  is  obtsined  by  separating 
the  images  until  their  outer  edges  are  in  exact 
contact,  and  this  may  be  more  accurately  per- 
ceived than  the  coincidence  of  the  edge  with 
a  fine  thread  placed  tangent  to  it  as  in  the 
filar  micrometer.  Dollond  proposed  moreover 
to  gain  both  accuracy  and  convenience  of  nae 
by  placing  a  divided  object  glass  of  very  long 
focus  before  the  speculum  of  a  reflecting  tele- 
scope, which  would  ^ve  a  larger  scale  for  the 
measurement  of  a  given  angle  than  woold  be- 
long to  a  simple  telescope  of  the  same  length. 
Fraunhofer  was  at  the  time  of  his  death  en- 
gaged in  devising  a  heliometer  which,  when 
afterward  completed,  was  placed  at  EJSniga- 
berg.    Besael,  whose  "  Theory  of  the  Heliom- 
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«ter"  is  one  of  the  most  elaborate  and  b«an- 
tifol  monographs  of  astrononj,  was  ab]e  with 
this  iostrnment  to  ^apple  Boooesatiill?  with 
that  even  now  roost  difficult  praaliual  problem, 
the  moasarement  of  the  parallax  of  a  fixed 
Mar.  Several  attempts  have  alBO  been  made,  as 
bj  BocLon,  Uaakeljne,  and  Boscovich,  to  pro- 
duce the  doable  images  hj  refraction  throneb 
prisms  or  jialrs  of  prismB,  either  beyond  the 
object  glass  or  sliding  within  the  tnbe,  as  well 
aa  bj  dividing  the  small  mirror  of  reflecting 
telescopes,  as  Gamsden  anggested  for  the  Cas- 
eegrainian  fonn,  and  Brewster  for  the  New- 
tonian. Bivided-eye-lana  micrometers  have 
also  been  made,  the  best  form  of  which  is 
that  given  by  Airj,  who  found  the  four-glass 
eye  piece  tK»t  adwted  for  this  purpose,  and 
divided  the  second  lens,  counting  from  the 
object  glass.  But  in  all  the  arrangements  ot 
divided  lenses  an  essential  imperfection  arises 
from  the  exhibition  of  color  and  of  some  dif- 
fraction in  the  direction  at  right  angles  to  that 
of  the  line  of  separation,  and  this  practical 
inconvenience  may  be  seriously  felt  in  some 
classes  of  observations.  On  this  acconnt,  it 
will  probably  yet  be  found  most  advantageous 
to  make  nse  of  the  double-refracting  property 
of  certain  crystals  for  the  separation  of  im- 
ages.— This  acconnt  would  be  Imperfect  with- 
out a  sketch  of  the  particular  form  of  tele- 
ecope  employed  by  the  American  observing 
parlies  in  photographing  the  recent  transit  of 
Venus,  What  was  reqnired  was  a  large  im- 
age of  the  Bun  at  the  focus  of  the  object  glass, 
or  the  principal  focus  as  it  is  called.  The  size 
of  this  image  is  directly  proportional  to  the 
focal  length,  and  a  focal  length  of  about  40 
ft  was  required  to  give  the  image  the  desired 
dimensions.  It  would  clearly  have  been  im- 
possible to  provide  telescopes  of  this  length 
for  distant  stations,  even  if  at  Washington, 
Greenwich,  or  Paris  instruments  of  such  di- 
mensions could  be  BO  driven  by  clockwork 
that  the  tube  should  remain  constantly  direct- 
ed toward  the  sun.  It  became  necessary, 
therefore,  to  make  use  of  a  heliostat,  or  pidn 
mirror,  so  worked  by  a  driving  appsrstua  as 
to  deflect  the  sun's  rays  constantly  in  the  same 
horizontal  direction.  The  construction  of  a 
plane  mirror  sufficiently  true  for  this  purpose 
was  a  task  which  fully  taxed  the  eViil  even  of 
Alvan  Clark  and  his  sons.  "  The  slightest  de- 
viation from  exactness,"  as  Newcomb  points 
out,  "  would  be  fatal ;  for  instance,  if  a  straight- 
edge laid  upon  the  glass  should  touch  at  the 
edges,  but  be  the  10O,O00tli  of  an  inch  above 
it  at  the  centre,  the  reflector  would  be  use- 
less." The  mirrors  were  tested  by  observing 
objects  through  a  telescope,  first  directly  and 
then  by  reflection  from  tie  mirror.  If  they 
were  seen  with  equally  good  definition  in  the 
two  cases,  it  would  show  that  there  were  no 
irregolaritieB  in  the  snrface  of  the  mirror; 
while  if  it  were  concave  or  convei,  the  focns 
of  the  telescope  would  seem  shortened  or 
Jengthetied.    The  first  test  was  snstained  per- 
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fectlj,  while  the  circles  of  conveiit;  or  con- 
cavity indicated  by  the  changes  of  focus  of  the 
photographic  telescope  were  many  miles  in 
diameter.  During  the  total  eclipse  of  April, 
18T5,  the  heliostat  again  came  into  play  for 
photographic  purposes,  but  was  not  success- 
folly  managed.    (Jiee  supplement) 

TBMUAf^  8.  county  of  Georgia,  bound- 
ed B.  and  w,  by  the  Ocmulgee  and  K.  £,  by 
the  Little  Ocmulgee  river;  area,  626  sq.  m.; 
pop.  in  1670,  S,24G,  of  whom  1,145  were  col- 
ored. The  surface  is  level  and  the  soil  sandy, 
with  eztensiTe  pine  forests.  The  Hacon  ana 
Brunswick  railroad  intersects  the  N.  part 
The  chief  productions  in  1670  were  62,4£9 
bushels  of  Indian  com,  15,82S  ot  oats,  20,56S 
of  sweet  potatoes,  19,826  lbs.  of  wool,  and  T04 
hales  of  cotton.  There  were  407  horses,  2,668 
milch  cows,  6,94S  other  cattle,  8,476  sheep, 
and  7,477  swine.    Capita!,  Jacksonville. 

TQiFOID,  T^iin,  a  British  engineer,  bora 
at  Westerkirk,  Eskdale,  Dumfriesshire,  Aug. 
9,  1767,  died  In  Westminster,  Sept.  H,  1884. 
While  working  in  Edinburgh  as  a  stone  mason 
he  studied  arimitectnre  and  drawing.  In  IT8S 
he  removed  to  London,  was  employed  on  the 

ridrangle  of  Somerset  house,  afterward  for 
ee  years  as  architect  in  the  Portsmouth 
dockyard,  then  upon  the  alterations  of  Shrews- 
bury castle,  and  m  the  construction  of  numer- 
ous bridges,  one  of  which  over  the  Severn  had 


m.  in  length,  and  requiring  extensive  aque- 
ducts, which  he  built  of  iron;  the  Caledonian 
ship  canal,  whose  looks  surpaased  any  previ- 
ously built  in  size;  and  six  other  canals  in 
England  and  Scotland,  the  GStha  canal  in  Swe- 
den, an  immense  tunnel  at  Harecastle  on  the 
Grand  Trunk  canal,  besides  1,000  miles  of  new 
road  and  l,fiOObridges.  The  St.Katharine  docks 
of  London,  the  improvement  of  tiie  Aberdeen 
and  Dundee  harbors,  the  construction  of  iron 
bridges  with  flat  arches  of  170  ft.  span,  and 
above  all  the  Menu  suspension  bridge,  were 
his  work. — Bee  "  Life  of  Thomas  Telford,  Civil 
Engineer,  written  by  Himself"  (4t0,  with  a 
folio  volume  of  plates,  1886). 

miosis,  a  name  given  by  J.  MOller  to  the 
common  bony  fishes  from  their  well  ossified 
skeleton;  the  term  has  been  taken  bj  Hux- 
ley for  one  of  bis  orders.  They  comprise  the 
ctenoids  and  cycloids  of  Agassiz. 

TSUj,  WHih,  a  legendary  hero  of  Switzer- 
land. According  to  tradition,  he  was  a  hunter, 
living  at  Bargelen  in  the  canton  of  Uri.  His 
wife  was  a  daughter  of  Walter  Ffirst,  who 
with  Stauffacher  of  Schwytz  and  Melchthal  of 
Unterwalden  organized  the  conspiracy  of  the 
Qmtli  in  1307,  and  founded  Swiss  indepen- 
dence. Toll's  part  in  the  revolt  against  Austria 
is  related  as  follows  r  Qessler,  Austrian  bailifif 
in  EOsanacht,  placed  his  cap  upon  a  pole  in  the 
market  place  of  Altorf,  and  gave  orders  that 

fiassers  by  should  do  it  reverence.  Tell  neg- 
ected  or  refosed  to  do  this,  and  was  arreatra 
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and  sentenoed  to  death.  Bat  G«ssler,  hearing 
that  he  waa  a  skiltol  markaman,  told  him  his 
life  would  be  spared  on  oondition  of  his  ahoot- 
Ing  an  apple  from  hia  ohild'a  head.  Tell  Ten- 
tared  the  Bhot,  and  snooeaded  withont  injaring 
the  ohild.  Oeasler  perceived  that  he  had  pat 
a  second  arrow  in  his  qaiver  jiut  before  ihoot- 
ing,  and  asked  the  object.  Tell  replied:  "  To 
kill  70a  if  I  had  harmed  mj  aon."  For  thia 
he  waa  agaia  pnt  in  chains,  (^easier  then  em- 
barked tor  KUsanaoht,  taking  Tell  with  him. 
On  the  way  the  boat  waa  overtaken  by  a  storm. 
The  erew,  fearing  for  their  lives,  be^ed  Gesa- 
ler  to  release  Tell,  that  he  might  steer  the  boat. 
He  complied,  and  aa  they  neared  the  point 
now  known  as  "Tell'a  Rock"  or  "Leap,"  Tell 
sprang  ashore  j  bnt  the  most  dangerons  part 
of  the  coast  had  been  passed,  and  the  craw 
broaght  the  boat  safely  to  Brnnnen.  Mean- 
while Tell  went  aronnd  by  land,  and,  lying 
in  ambush  between  Bmnnen  and  KOasnacht, 
wounded  Oessler  mortally  with  an  arrow. 
Oessler's  death  was  the  signal  for  a  general 
nprising;  the  Austrian  buUffs  were  driven 
from  the  several  cantons,  and  their  caatles  de- 
stroyed. In  1816  Tell  took  part  in  the  battle 
of  Uorgarten,  and  in  1SG4  was  drowned  in  the 
Sohfichen  while  trying  to  save  a  hoy's  life. — 
Bnob  is  the  story  in  its  main  featnres,  as  Sohil' 
ler  has  embodied  it  in  his  drama.  But  recent 
historical  investigationB  pot  it  in  a  very  dif- 
ferent light.  Schwytz,  Uri,  and  TTnterwalden 
struggled  for  aatonomy  against  the  Hapsbnrga 
from  1240  to  131G,  and  later.  The  conflict 
seldom  took  the  ahape  of  armed  hoatilities; 
it  waa  rather  the  gradoal  growth  of  local  in- 
dependence. We  do  not  know  the  names  of 
the  leaders  of  the  Swiss  movement,  bnt  we  do 
know  that  there  waa  no  oonspiraoy  of  the 
OrDtli,  that  no  such  bailiffs  as  Gassier,  Wolf en- 
aohiessen,  and  Landberg  existed  by  those  names, 
and  no  snob  men  as  Tell,  Stanaaoher,  or  Uelch- 
thal.  A  league  was  formed  by  Schwytz,  0ri, 
and  Unterwalden,  bnt  it  was  not  a  seoret  con- 
spiracy, and  it  was  formed  in  1261  and  not 
in  1807;  and  there  was  no  nprising  in  1808. 
Kopp  {Urkandsn,  der  Getehiehte  d«r  eidgenSi- 
lUeKen  BUnde,  183fi),  Hnber  {Die  WaldttddU 
bit  lur  BegTand'ong  ihrer  Eidgenouenehi^ 
1861),  W.  Viscber  0i»  Sagt  tender  B^eiung 
dtr  WaldttddU,  1BS7},  Rilliet  (Let  origina  d« 
la  eor\/ederaHon  tuittt,  leflS),  and  others,  have 
shown  how  patriotic  Imagination  in  Switzer- 
land, having  lost  the  remembrance  of  the  pre- 
cise steps  by  which  independence  was  obtained, 
has  actnally  crested  the  tradition  in  ita  pree- 
ent  shape.  The  beginning  was  made  by  Dot 
ueittt  Buck,  a  chronicle  composed  about  1470, 
in  which  first  ocoar  most  of  the  names  with 
which  we  are  familiar.  Then  oomes  the  Tel- 
Imlitd,  oomposed  about  the  same  time;  then, 
in  1640,  the  HiAt^  ^yl  of  Uri.  Bat  these 
and  similar  productions  were  all  outdone  by 
jEgidias  Tsohodi  (lB05-'73),  in  his  Chroni- 
»on  SeUttieam.  Tsohndi  seems  to  have  gath- 
ered scraps  of  tradition  wherever  he  oonld  find 
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them,  to  hare  expanded  them  and  pat  then 
into  the  most  planaible  shape,  and  to  have 
invented  names,  sumamea,  and  even  date*. 
Johannes  von  UflJler  and  Schiller  followed 
Tschudi.  The  popular  vermon  of  the  Swiss 
nprising,  then,  is  to  be  r^arded  as  a  distor- 
tion of  the  facta,  and  ita  prominent  peraons 
and  striking  incidents  are  imaginative  decora- 
tions added  by  generation  ^ter  Keneratiaa 
from  the  16th  to  the  17th  century.  But  TeU  is 
the  embodiment  of  a  wide-spread  Aryan  myth. 
The  Persian  poet  Ferid  ed-Din  Attar  (about 
1175)  sings  of  a  king  who  shoots  an  apple 
from  the  head  of  bis  favorite.  Sazo  Gram- 
maticua,  in  hie  "Danish  Chronicle"  (about 
1170),  tells  how  Toko  shoots  an  apple  from 
the  head  of  hie  son,  by  order  of  King  Harold 
Bluetooth;  here  the  incident  with  the  second 
arrow  is  mentioned.  In  the  Edda,  Eigil  the 
marksman  is  made  by  Eing  Nidnng  to  ahoot 
an  apple  from  the  head  of  his  son,  and  the  in- 
cident with  the  second  arrow  again  occnrs. 
The  name  "  TeU  "  baa  been  varionsly  explained. 
Grimm  connects  it  with  the  Latin  Ulwn,  an 
arrow;  others  with  the  German  word  taik 
meaning  half-witted.  In  Dot  weitM  Bueh 
Tell  seeks  to  eicuse  his  disrespect  to  the  hat 
on  the  ground  that  he  is  dull  of  wit,  sayiDg, 
"  OtherwUe  I  should  not  be  cJled  the  talt" 
According  to  OarriSre,  the  Tell  saga  is  neither 
history  nor  pnre  invention,  bnt  the  reminis- 
oenoe  of  onoient  mythological  poetry,  recast 
and  coupled  with  historical  events.  For  n  brief 
account  of  the  Tell  saga,  see  Csrriare's  edition 
of  Schiller's  Tell  (Leipsio,  1871),  and  Buob- 
heim'a  edition  (London,  ISTl). 

TELMTALG,  a  bird.     See  Tattixb. 

mxmilM  (LaL  teliat,  the  earth),  an  ele- 
mentary substance,  discovered  by  Holler  von 
Reichenatein  in  1782,  but  first  investigated  and 
named  by  Elaproth  io  1798;  symbol,  Te; 
chemical  equivdent,  139;  specific  gravity,  8-fl6; 
hardness,  2  to  3'6.  Thougn  commonly  daaaed 
among  the  metals,  it  has  much  analogy  in  ita 
properties  to  sulphur  and  seleniam.  It  fuaea 
between  800°  and  900°  F.,  and  can  be  distilled 
In  a  current  of  hydrogen.  It  Is  a  bad  con- 
ductor of  heat  and  electricity.  It  occurs  in  « 
native  state  associated  with  iron  pyrites  and 
various  metals,  as  gold,  silver,  bismuth,  cop- 
per, or  lead.  The  native  metal  is  of  a  brilliant 
metallia  tastre,  of  a  tin-gray  or  lead-gray  oolor, 
paasing  to  steel-gray.  It  is  very  fusible  before 
the  blowpipe,  and  bums  with  a  bluish  flame, 
green  on  the  edges;  it  volatilizes  in  white 
fumes,  leaving  no  residue;  and  it  is  wholly 
soluble  in  nitric  acid.  The  substance  occurs  in 
small  masses,  irregularly  lamellar,  and  crystal- 
lized in  sii-sided  prisma,  at  the  mine  of  Maria 
Loretto  near  Zaiatna  in  Transylvania.  Ita 
most  common  ore  is  the  black,  foliated  mineral 
of  Nagy&g,  which  contuns  about  18  per  oenL 
of  tellurium  in  the  form  of  tellurides  of  gold, 
lead,  and  silver,  mixed  with  sulphides  of  anti- 
mony and  lead.  Tellnrinm  is  almost  alwaja 
combined  with  small  portions  of  iron  or  gold 
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io  ft  metiUio  state,  silver,  or  lead,  bo  that  Mtne 
have  sappoaed  that  the  sabctaaoe  ought  to  be 
oouBiderod  as  telloride  of  iron  or  of  gold. 
Ifanj  nstoral  allo7H  have  been  met  with  at  tbe 
minea  of  Hong&rf  and  Transrlrania,  and  from 
the  ooUeotioa  of  those  presented  b7  the  em- 
paror  of  Anitria  to  the  mnseom  of  natural 
history  at  Faria,  I>afr6D07  has  arranged  the 
vvieties  among  the  following  five  Bpedes ; 
native  tellnriam,  auro-argentiferons  tellorinm 
(graphic  gold),  anro-plumbiferonB  tellaritUD 
(mtiuerite),  plambo-aoriferons  tellorinm  (nagy- 
aglte),  and  tellaric  bismuth  (tetradymite). 
Aoro-argentiferouB  telluiinm  was  recognized 
at  the  Gold  Hill  niinei,  North  Carolina,  and 
DStlTC  tellariam  at  Red  Olond  mine,  Gold  Hill, 
Boulder  oo.,  Colorado,  by  Dr.  Genth ;  and  tel- 
luric biRnath  ia  found  in  many  of  the  gold 
mines  of  Virginia  and  North  Carolina,  in  foli- 
ated scales  and  lunellar  maaees.  Gold  and  ail- 
T«r  tellnhdea  ooonr  in  maases  on  the  Calaveraa 
range  in  California.  Tellurium  forms  two 
oxides,  TeOj,  TeO.,  whioh  correspond  in  oom- 
position  to  sulphurous  and  sulphurio  anhy- 
drides. Tellnroas  add,  E.TeO.,  and  tellnrio 
aoid,  HiTeOi,  are  analogous  to  solpharoas 
and  Bolphnrio  acids.  Wit£  hydrogen  it  forms 
the  gaseona  compound  HiTe,  analogoos  to  snl- 
phuretted  hydrogen. 

TBUm.    SeeTxBBA. 

IBDS.  a  S.  E.  oonnty  of  Hongarj,  in  the 
Trans-Titosoan  oirole,  watered  by  the  Temes 
and  Biga;  area,  S,28Q  eq.  m.;  pop.  in  1870, 
880,17^  mostly  Ronmans  and  Berba,  and  about 
two  thirds  bdonging  to  the  orthodox  Greek 
ohuroh.  The  sou  is  very  fertile,  bnt  the  cli- 
mate is  unhealthfuL  The  chief  products  are 
wheat,  muze,  hemp,  fiax,  fmit,  wine,  and  cot- 
ton.   Cattle,  sheep,  pigs,  and  bees  are  rused. 

TGUSTil,  a  city  of  nungary,  capital  of  tbe 
oounty  of  Temes,  on  the  Bags  canal,  connect- 
ing it  with  the  Danube  at  Belgrade,  76  m. 
S.  8.  W.,  and  IM  m.  8.  E.  of  Pestb ;  pop. 
in  1870,  83,764,  chiefly  Germans.  It  condeta 
of  the  town  proper,  whioh  is  strongly  forti- 
fied, and  four  suburbs,  including  the  village 
of  Mebala.  It  has  been  mnch  improved  by 
Ute  draining  of  marsbeB.  It  baa  fine  Cath- 
olic and  Greek  cathedrals,  a  magnifioent  syn- 
agognc,  an  arsenal,  a  theological  aeminary,  a 
Oatholio  gymnaaimn,  and  a  normal  school. 
Leather,  cloth,  and  other  articles  are  nuutn- 
faotnred. — The  origin  of  the  city  is  traced  to 
the  Romans.  Tbe  Turks  held  it,  despite  a 
number  of  megea,  from  1662  to  1716,  when  it 
was  rescued  by  tbe  Anstrians,  under  whom  it 
became  the  capital  of  the  Banat.  In  1840  it 
was  bedeged  for  several  months  by  the  Hon- 
garians,  who  were  aignally  defeated  here  on 
Ang.  9  by  Haynan.  A  monument  was  erect- 
ed in  oommeraoration  of  this  siege,  during 
whioh  the  dty  snSered  severely. 

TBOMUDliC^  Uke.  Bee  Ottawa,  vol 
riijD^at 

IBfnOWJTl,  an  E.  county  of  Quebec,  Can- 
ada, bonnded  K.  W.  by  the  St.  I^iwrenoe  rrrar 
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and  B,  E.  by  New  Brunswick;  area,  1,771  sq. 
m. ;  pop.  in  1871,  88,401,  of  whom  Sl,809 
were  of  French  origin  or  deaoent.  It  is  wa- 
tered by  the  Trois  Pistoles  and  Uadawaska 
riven  and  other  Btreama,  and  contains  Lake 
Temiscouata,  80  m.  long  and  from  i  m.  to  1^ 
m.  wide,  the  source  of  the  Madawaska.  It 
is  traversed  by  the  Grand  Trunk  and  Inter- 
colonial railways.    CBpitol,  Isle  Yerte. 

UHTBi  a  valley  of  Greece,  in  the  northeast 
of  Theesaly,  between  Mts.  Oljmpns  and  Osso, 
oelebrated  In  antiquity  for  ita  beanty.  Poets 
and  rhetoridans  often  mentioned  it  as  a  type 
of  sylvan  lovelinesH,  and  it  was  also  famed  as 
a  haunt  of  Apollo.  It  was  with  laurd  from 
Tempe  that  tbe  victors  in  the  Pytbian  ^ames 
were  crowned.  The  most  aocnrate  description 
of  the  famoua  pass  is  that  of  Livy.  The  lofty 
diffs  rise  almost  perpend ionlarly  on  eitiier 
side,  and  the  Peneus  rushes  through  the  mid- 
dle of  the  valley.  The  defile  is  about  6  m. 
in  length,  and  is  so  narrow  in  parts  as  to  af- 
ford space  only  for  tbe  river  and  the  road. 
Right  and  left  are  the  mina  of  ancient  for- 
tresses, and  numerous  tumuli  are  seen. 

TEHPEKAMHrr,  a  term  used  to  express  the 
diflereneea  in  the  pl^sioal  and  mental  consti- 
tutions of  individuals,  referred  from  remote 
autiqoitj  to  pecnliarities  in  the  quality  of  the 
solids  and  fluids  of  the  body.  The  ancients 
believed  that  the  fluids  of  the  body  consisted 
of  four  humors  (corresponding  to  the  four 
then  B0-«alled  elements,  eartb,  air,  fire,  and 
water),  which  they  named  bile,  blood,  black 
bile  (supposed  to  come  from  the  spleen),  and 
phlegm  or  watery  fluid  (believed  to  come  from 
the  brain) ;  and,  if  eitber  of  these  dements 
was  in  excess,  that  it  gave  rise  in  the  above 
order  to  the  bilious  or  choleric,  sanguine, 
melancholic,  and  phlegmatic  temperaments. 
This  view  was  mdntained  by  pbysicianB  to  tbe 
time  of  Cullen,  who  admitted  only  two  tem- 
peraments, the  sanguine  and  tbe  melancholic 
The  sanguine  temperament  Is  marked  by  a 
predominance  of  the  circulatory  system,  with 
a  Btroug  and  frequent  pulse,  firm  flesh,  plump 
figure,  smooth  and  fair  skin,  ruddy  complex- 
ion, soft  and  light  hair,  and  light  eyes;  there 
is  great  nervons  eosceptibility,  ready  memory, 
lively  imagination,  cheerfulness,  and  a  love  for 
sensual  pleasures;  ita  diseases  are  generally 
violent  and  inflammatory.  In  Oullen  s  mdan- 
ohoHo  temperament  tbe  solids  predominate, 
the  figure  being  less  plump  and  more  firm,  the 
hair  and  eyes  black,  the  skin  coarse  and  dark, 
the  countenance  sidlow  and  ead ;  tbe  disposi- 
tion is  gloomy  and  the  temper  suspicions;  the 
manner  is  slow,  grave,  cautious,  and  impassive. 
Other  temperaments  as  well  choracterieed  as 
the  above  are  tbe  bilious,  lymphatic,  and  ner- 
vons. The  bilious  or  choleric  temperament  ii 
marked  by  a  supposed  predominance  of  the 
biliary  system,  with  strong  bard  pulse,  yel- 
lowish brown  skin  and  dark  hair,  and  mod- 
erately fleshy  body;  hy  violent  and  easily 
exdted  pasdons,  finnness  and  infleiibiUty  of 
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aharacter,  botdnegs,  and  perseveronoe.  In  the 
phlegraatio  or  Ijniphatio  temperament  the  fleeh 
is  soft,  the  skin  pale  and  flabby,  hair  light, 
polae  weak,  aad  the  figare  rounded,  with  little 
expression  of  conntecance  or  activity  of  mind 
and  body.  The  prominent  character  of  the 
nervous  temperament  is  a  great  excitability  of 
the  nervous  system,  and  the  preponderance  of 
the  emotions  and  impulses  over  the  reason  and 
tvil! ;  the  muscles  are  small  and  soft,  and  the 
form  generally  slender. 

See  Total  Ab- 

.^ ,  a  pe«n11ar  oondition  of 

Slasi  which  haa  recently  been  prodnoed  by  U. 
e  la  Baatie  of  Franoe,  by  subjecting  it  vhile 
hot  to  the  aotion  of  a  bath  of  propped  oil,  in 
which  it  is  enclosed  to  prevent  igmtion.  This 
treatment  appears  to  confer  a  certain  degree 
of  tooghness  to  the  exterior,  which  enables  it 
to  bear  maoh  harder  blows  than  common 
glass.  When  broken,  however,  it  cmmbles 
into  dnst  or  small  fragments,  like  Prinoe  Bu- 
pert's  drops,  and  it  cannot  like  ordinary  glass 
be  out  with  a  diamond  into  regular  forms,  but 
crumbles  under  the  instrument.  An  attempt 
to  grind  it,  or  to  cut  it  with  the  sand  blast  to 
any  depth,  produces  disintegration.  This  in- 
dicates that  the  molecules  are  held  together 
under  a  oondition  of  strain,  and  an  optical 
examination  supports  the  same  conclusion. 

ISiPUBS,  or  Kx^Mi  tf  the  l^ple  (Lat. 
miHUt   Umpli),     the    moat    celebrated    and 

S)verfnl  of  the  mediceval  military  orders  of 
hristendom.  Its  origin  dates  from  1117,  when 
two  French  knights,  Hugnes  dea  P^ens  and 
Gieofiroi  de  Saint-Adfimar  or  Saint-Omer,  took 
on  themselves  the  obligation  of  escorting  the 

Silgrims  who  continuaUy  Journeyed  between 
erasalem  and  the  river  Jordan.  They  were 
soon  joined  by  seven  other  knights,  and  were 
permitted  by  the  patriarch  of  J emaalem  to  add 
to  the  three  usual  monastic  vows  a  fonrth 
binding  them  to  defend  the  holy  sepulchre  and 
to  protect  pilgrims  travelling  through  Pales- 
tine, They  were  generonslj  befriended  and 
encouraged  in  the  beginning  by  the  knights 
hospitaliers  of  St.  John,  They  were  very  poor, 
being  called  "  the  poor  soldiers  of  the  holy 
city ;"  and  the  two  founders  in  their  first  ex- 
cursions rode  on  one  horse,  a  fact  perpetuated 
on  the  great  seal  of  the  order.  Baldwin  11., 
king  of  JamBatem,  gave  them  a  lodging  in  his 
palace  near  the  traditional  site  of  the  temple, 
and  the  canons  of  the  adjoining  chnrch  granted 
them  a  house  for  an  armory.  Their  number 
was  not  allowed  to  increase  beyond  nine  till 
the  ooancil  of  Troyes,  ]I37-'B,  which  Hngues 
des  P^ens  and  five  of  bis  brethren  attended, 
and  which  oommistdoned  St.  Bernard  of  Olair- 
Taux  to  draw  up  a  rule  for  them,  and  devise  a 
habit  suitable  to  their  mode  of  life.  This  mle, 
approved  by  Pope  Honoriui  II.  in  1138,  is 
divided  into  73  wticles,  several  additions  hav- 
ing been  made.  It  bound  the  knights  to  be 
present  at  the  pnbUc  oanonioal  office,  and  when 
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absent  on  military  service  to  recite  certain  Tocol 
prayers  at  the  stated  hours ;  they  were  to  ab- 
attia  from  flesh  meat  four  days  in  the  week, 
and  to  refrain  from  hunting  and  hawking; 
each  knight  was  to  have  three  horses  and  a 
eqoire,  Tbeir  oath,  on  making  their  religioua 
profesdon,  bonnd  them  to  defend  at  the  peril 
of  their  lives  the  mysteries  of  the  ChristiBii 
faith,  the  seven  sacraments,  the  14  articles  of 
belief,  the  Apostles'  and  Athanasian  creeds, 
the  Old  and  New  Testaments  with  the  inter- 
pretations of  the  fathers  as  approved  by  the 
chnrch,  the  unity  of  the  divine  nature  and  the 
trinity  of  persons,  end  the  virginity  of  the 
mother  of  Christ  both  before  and  after  his 
birth ;  to  perform  military  service  beyond  the 
seas  whenever  called  upon  to  do  so ;  and  never 
to  fly  before  three  infldeb,  even  when  alone. 
The  knights  were  given  a  white  tnnic  and 
mantle  to  distingnisn  them  from  the  hospital- 
lers, the  sqnirea  and  servitors  wearing  black 
or  the  colors  common  to  the  country;  and  in 
1146  they  were  permitted  to  wear  a  red  cross 
on  the  left  breast,  the  hospitallers  wearing  a 
white  cross  on  their  black  mantles.  Their  ban- 
ner was  of  white  linen  striped  with  black,  and 
was  thence  called  beatitlant,  the  name  given  at 
the  time  to  a  horse  marked  with  black  and 
white,  and  heaviiant  became  also  the  battle 
cry  of  the  order ;  the  red  cross  was  added  in 
1186.  Their  hehnet.  In  token  of  hmnihty,  had 
no  crest,  and  their  beards  were  uncut.  The 
members  were  classed  into  knights,  sqniree^ 
servitors,  and  later  chaplains,  who  were  priesta 
of  noble  birth.  On  assuming  the  habit  of  the 
order  all  were  girt  with  a  cincture  of  linen 
thread,  as  a  badge  of  their  service.  The  order 
was  divided  into  provinces,  the  provinces  into 
priories  or  bailiwicks,  and  these  into  procep- 
tories,  composed  of  a  single  honse  or  several 
houses  in  close  proximity.  Over  the  whole 
order  presided  the  master  or  grand  master, 
having  as  his  lieutenant  the  grand  seneschal, 
both  of  whom,  as  well  as  the  grand  marshal, 
treasnrer,  &c,,  were  elected  by  the  knighta  in 
general  chapter.  The  provinces  were  gov- 
erned by  provincial  masters,  grand  priors,  or 
grand  preceptors ;  and  the  inferior  officers 
were  designated  respectively  as  priors  or  bai- 
liffs and  preceptors.  The  head  province  and 
residence  of  the  grand  master  was  Jerusalem, 
and  its  chapter  in  ordinary  times  was  invest- 
ed with  all  the  powers  belonging  to  the  whole 
order  assembled  in  general  chapter.  Pope 
Alexander  UI.  allowed  the  order  to  receive 
priests  as  chaplains,  withont  binding  them 
by  a  military  vow.  They  were  «ai  o^io  sec- 
retaries to  die  local  chapters,  and  were  often 
appointed  preceptors,  bnt  were  not  eligible  M 
the  higher  offices.  The  order  came  in  coarse 
of  time  to  be  designated  as  sovereign,  the  grand 
master  owing  no  allegiance  to  any  prince,  and 
being  solely  dependent  on  the  pope  in  spirit- 
uals. Their  houses  were  privileged,  the  ordi- 
naries having  no  jurisdiction  over  them ;  their 
churches  and  cemeteries  were  not  liable  to  in- 
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exempted  from  titnea  sod  taxation;  and  no 


other  of  stricter  observance.  Uaaj  persons 
soagbt  to  be  affiliated  witb  tbe  templars  witb- 
ont  being  bound  bj  tows,  in  order  to  share 
t^eie  manifold  eiemptionB.  There  were  also  oi~ 
tati,  who  in  return  for  these  privileges  pledged 
themselves  to  maintain  the  rights  of  the  order, 
and  donati,  or  children  given  from  infancy  to 
be  reared  and  incorporated  therein. — The  warm 
interest  taken  b;  8t.  Bernard  in  the  soldiers  of 
the  temple,  his  enthosiastio  advocacy  of  their 
cause,  the  aolemo  approbation  given  to  it  b; 
the  cooncil  of  Trojes  and  Honorins  IL,  and 
the  heroic  services  already  rendered  by  its  first 
members  to  the  Ohriatians  of  Palestine,  made 
tbem  at  once  favorites  with  tbe  princes  and 
peoples  of  Ohristendom.  The  little  band  of 
nine  soon  ^rew  into  as  many  thonaands.  St. 
Bernard,  whom  the  templars  always  designated 
as  tbdr  "father,"  addressed  them  in  1146, 
at  tbe  prayer  of  Hngnee  dee  Palens,  a  series  of 
ethortations,  in  which  he  defines  their  duties 
and  the  virtues  pecnltar  to  their  profession. 
Bnt  white  dotting  their  recent  services  and 
their  extraordinary  increase,  be  mentions  a 
oiroomstanoe  pointing  to  an  early  caose  of  de- 
generacy ;  "  that  the  greater  nnmber  of  the 
nobles  who  have  joined  the  aoldiers  of  the  tem- 
ple had  been  men  stained  by  every  species  of 
crime,  whose  conversion,  while  ridding  Enrope 
of  oppressors  and  scourges,  ^vo  defenders  to 
Palestine."  In  the  East,  besides  the  province 
of  Jerosalem,  the  order  possessed  those  of  Tri- 

Eoli  and  Antioch;  in  the  West  ware  the  prov- 
loas  of  France,  Auvergne,  Normandy,  Aqui- 
tune,  Poitoo,  Provence,  England  (inclndinK 
Ireland  and  Scotland},  Germany,  Upper  and 
Central  Italy,  Apulia,  Sicily,  Portugal,  Castile, 
Loon,  and  Aragon.  The  French  provinces 
were  by  far  the  moat  important,  ana  gave  to 
the  order  the  great  majority  of  its  mem- 
bers, aa  well  aa  its  wealthiest  possessions.  So 
rapidly  had  these  accamnlated  throoghont 
Obriatendom,  that  Matthew  Paris  affirms  that 
in  the  middle  of  the  13th  century  they  held 
9,000  manors.  They  became  more  inter- 
ested in  extending  and  gaarding  their  pos- 
sessions than  in  affording  protection  to  pil- 
grims ;  and  notwithstanding  their  nnqnea- 
tioaed  prowess  and  daring,  their  freqnent  feuds 
witb  tbe  rival  order  of  the  hospitAlIers,  and 
tb^  open  lioentioasness  and  lust  of  gain,  often 
injured  the  cause  to  which  they  had  devoted 
tbemselves.  They  aided  or  thwarted  the  plans 
of  campaigns  at  their  pleasure,  and  frequently 
stained  their  knightly  name  and  fsme  by  open 
treachery,  as  in  the  sixth  crnaade  under  the 
emperor  Frederick  II.,  the  partial  fulure  of 
which  was  attributed  to  the  machinations  of 
the  templars.  Daring  the  gradual  decline  of 
the  Christian  kingdom  in  Fale«tine  they  en- 
deavored by  separate  treaties  with  the  Sara- 
cens to  seonre  their  own  possessions  in  that 


country.  After  having  their  chief  seat  sno- 
cessively  in  Jerusalem  (1118-'8T),  Antioob 
(lie7-'81),  Acre  (liei-121'0,  and  the  Pilgrim's 
Castle  near  Ofeaarea  (1217-'S1),  they  were  nev- 
ertheless compelled  at  the  final  extinction  of 
the  Latin  power  in  Palestine  in  12B1  to  remove 
to  the  island  of  Cyprus,  which  they  had  pur- 
chased from  Richard  L  of  England  for  8S,000 
silver  marks.  Though  driven  out  of  the  Holy 
Land,  the  organization  evinoed  no  signs  of 
decay,  and  its  extensive  ramification  through- 
out Europe  drew  upon  it  the  suspicion  and 
jealousy  of  princes,  whose  cupidity  was  alao 
excited  by  its  immense  wealth.  Under  the 
influence  of  these  motives,  and  irritated  by  bis 
inability  to  tax  the  order,  Philip  the  F^  of 
France  determined  upon  its  destruction,  and 
induced  Pope  Clement  V.  to  have  a  judicial 
in^^niry  instituted  into  the  orthodoxy  and  mo- 
rality of  the  order.  Accordingly,  in  ISOS 
Jacques  de  Molay,  ths  grand  master  of  tbe 
templars,  was  entioed  to  Paris,  and  on  Oct.  18, 
1807,  all  tbe  members  of  tbe  order  in  France, 
including  De  Molay  himself,  were  taken  into 
custody,  and  their  houses  and  goods  were  every- 
where seized.  The  formal  charges  imputed  to 
them  grave  heresies  and  idolatry  connected 
with  their  secret  rites  of  initiation  and  internal 
discipline,  and  graver  violations  of  morality; 
bnt  there  was  no  evidence  of  these  beyond 
their  own  confessions,  wrung  from  them  by 
torture.  The  pope  hesitated  to  promulgate 
the  decree  for  the  extinction  of  the  order ;  bnt 
Philip  procured  one  of  his  creatures,  the  arch- 
bishop of  Sens,  whose  jurisdiction  extended 
over  Paris,  to  convoke  his  provincial  council 
in  that  city  on  Hay  10,  1810  ;  and  on  the  18th 
of  the  month,  by  command  of  that  body,  M 
members  of  the  order  were  burned  at  tbe  stake 
in  a  field  behind  the  abbey  of  St.  Antoine. 
The  example  was  imitated  elsewhere,  and  on 
Uay  S,  1813,  Clement  on  hia  own  responsi- 
bility, the  general  council  of  Vienne  then  in 
session  being  averse  to  preoipitate  measures, 
issued  a  bull  for  the  abolition  of  the  templars. 
In  it  he  expressly  declarea  that  be  does  not 
pronounce  "a  definitive  judgment"  on  tbe 
guilt  of  the  templars,  the  charges  against  them 
not  being  proven ;  but  that  to  prevent  tbe 
further  growth  of  a  monstrous  scandal,  and 
for  the  greater  good  of  Ohriatendom,  he  sup- 
presses the  order,  reselling  to  the  holy  see  a 
final  judgment  as  well  as  the  diepoaition  of 
the  persons  and  property  of  the  members. 
Their  movable  property  was  for  the  moat  part 
appropriated  by  the  sovereigns  of  the  ooon- 
tries  in  which  it  was  deposited ;  and  altbon^ 
their  landed  possessions  were  nominally  trans- 
ferred to  the  hospitallers,  the  crown  as  a  gen- 
eral thing  seoured  the  disposition  of  them. 
Tbe  order  ceased  at  once  throughout  Christen- 
dom except  in  Portugal,  where  it  assumed  the 
name  of  the  knights  of  Christ,  which  order 
still  snbsists.  Finally  De  Molay,  Guy  of  An- 
vergne,  and  other  high  dignitaries  of  the  order 
were  burned  at  tbe  stake,  Marcb  18,  ISli. 
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, 1  aa  Engliah  bishop,  Iwrn 

Nov.  80,  1821.  Ue  graduated  at  Oxford  in 
1843,  and  was  elected  fellov  and  matlieQiati- 
oal  tutor  of  his  college.  In  1846  he  took 
orders,  in  1618  was  .appointed  prinoipal  of  the 
training  ooUage  at  Endler  Hall,  near  Tw ioken- 
ham,  in  IB55-"1  was  an  inspeetor  of  schools, 
and  in  185B  was  appointed  head  master  of 
Rogbf  school  and  chaplain  in  ordinarj  to  the 
qneen.  In  1860  he  oostributed  the  first  of  the 
essajs  ("  On  the  Ednoation  of  the  World  ")  in 
the  Tolame  known  as  "  Essajs  and  Reviews," 
la  18S8  he  supported  Me.  Gladstone's  measoies 
for  the  disestablishment  of  the  Irish  clinroh, 
and  was  nominated  bishop  of  Exeter,  and  oon- 
seerated  on  Dec.  21,  18SB.  He  has  published 
"Sermons  preached  at  Engby  School,  1888- 
'68  "  (S  voU.,  18ai-'71). 

TGlPliE,  Kldkrunl  flnaTUe,  earl,  an  English 
statesman,  born  Sept.  26,  ITll,  died  at  Stowe, 
Bncfcinghamshiro,  Sept.  .11,  1777.  Ue  was  the 
eldest  son  of  Richard  Orenville  and  Hester 
Temple,  and  in  1763  succeeded  his  mother, 
who  bad  been  created  in  1749  Oonntess  Tem- 
ple, as  Earl  Temple.  The  marriage  of  his  sis- 
ter Hester  Orenville  with  William  Pitt,  after- 
ward earl  of  Chatham,  was  the  means  of  in- 
trodncing  him  to  pnblic  life,  and  daring  the 
first  Pitt  administration  be  was  a  prominent 
member  of  the  cabinet.  In  18G2-'8  appeared 
"The  Grenville  Papers"  (4  vols.  8vo),  oom- 

E rising  the  correapondenoe  of  Earl  Temple  and 
is  brother  0«orge  Orenville  between  1743  and 
1777,  edited  by  W.  J.  Smith.  The  present 
representative  of  the  Orenvilles  is  the  doke  of 
Bnokingbam  and  Ohandos. 

lEIUO,  Sir  WIBiH,  an  English  statesman, 
bom  in  London  in  1628,  died  at  Uoor  Park, 
Surrey,  Jan.  27,  1699,  He  was  the  son  of  Sir 
John  Temple,  master  of  the  rolls  in  Ireland. 
After  passing  two  years  at  Emmannel  college, 
Oambridge,  he  went  abroad  witboat  taking  a 
degree,  and  made  the  continental  toar.  He 
was  married  in  16S4,  and  for  several  years  re- 
aided  with  his  father  in  Ireland.  He  repre- 
sented the  connty  of  Oarlow  la  the  Irish  con- 
vention in  leSO,  and  also  in  the  flrst  Irish 
parUament  after  the  restoration.  In  1668  he 
removed  to  England,  and  in  1665  was  sent  on 
a  secret  mission  to  the  bishop  of  Uflnstor.  In 
reward  for  his  services,  he  was  created  a  baro- 
net and  appointed  resident  at  Brussels.  In 
1667'  be  visited  Holland,  and  urged  upon  his 
government  the  necessity  of  a  league  with  that 
country  against  the  projects  of  Louis  XIY. 
Receiving,  in  January,  1668,  the  necessary 
powers  to  negotiate  such  a  treaty,  he  concluded 
the  triple  allianoe  between  England,  Holland, 
and  Sweden,  by  which  the  contracting  parties 
bound  themselves  to  endeavor  to  bring  aboat  a 
peace  between  France  and  Spun,  and  to  keep 
the  former  power  out  of  the  Low  Ooontries. 
After  perfecting  at  Aiz-la-Chapelle  negotJa- 
tioQB  for  peace  in  pursuance  of  this  alliance, 
he  went  in  August,  1668,  as  ambassador  to  the 
Uagne.     Recalled  to  England  in  September, 


TESASSERm 

1S70,  be  discovered  that  the  minisby  had 
formed  a  secret  treaty  with  France,  by  whioh 
the  triple  allianoe  was  rendered  of  no  effeot, 
and  in  June,  1671,  received  his  dismissal.  For 
two  or  three  years  he  resided  at  his  estate  of 
Sheen ;  bnt  in  1674  be  was  smnmoned  to  ne- 
gotiate a  peace  with  Holland,  which  he  aoooro- 
plished  in  London,  He  returned  soon  after- 
ward to  his  former  post  at  the  Hague,  and  was 
also  one  of  the  mediators  deputed  to  attend  the 
congress  of  Nimeguen,  which  resnlted  (1678) 
in  an  unsatisfactory  treaty  of  peace  between 
France  and  Holland,  which  Temple  refused  to 
sign.  Returning  to  England,  he  aeclined  to  ac- 
cept the  office  of  secretary  of  state ;  but  Charles 
II.,  harassed  by  the  violence  of  parliament 
gladly  availed  himself  of  Temple's  advice,  and 
bis  plan  for  a  new  privy  council  of  SO  mem- 
bers, IG  to  he  great  officers  of  state  and  IS 
independent  noblemen  and  gentlemen  of  great 
weight  and  landed  possessions,  was  carried  into 
eSeot  in  April,  1079,  But  in  oonseqnence  of 
several  perversions  of  its  fundamental  princi- 
ples, and  the  admission  of  Lord  Shaftesbury 
as  a  member  contrary  to  his  advice.  Temple 
ceased  to  attend  the  regular  meetings.  A  sin- 
gle seeaion  of  parliament,  to  whioh  be  had  been 
eleoted  from  the  university  of  Cambridge,  sat- 
isfied him  with  legislative  life ;  and  his  name 
being  stricken  from  the  list  of  privy  oooncU- 
lors  in  1680,  he  thenceforth  lived  in  retirement, 
either  at  Sheen  or  at  Moor  Park,  a  seat  in 
Surrey.  During  the  last  ten  years  of  his  life 
Jonadian  Swift  was  bis  secretary.    His  works 


S'oandNature  of  Government,"  "Ancient  and 
odern  I-eaming,"  "Gardening,"  &c.,  and  a 
variety  of  politdcal  and  miscellaneoue  traota. 
His  collected  works  were  first  published  in 
1720,  edited  by  Swift;  the  last  and  best  edi- 
tion is  in  4  vols.  8vo  (London,  1814). 

TEHUfl.    See  Liubb,  and  Tbwthik. 

•aStSBBUM,  a  oommisdonership  of  British 
Bormab,  on  the  E.  side  of  the  bay  of  Bengal, 
extending  OfiO  m.  from  S.  to  S.,  with  a  breadth 
of  from  80  to  80  m.,  between  lat.  10°  and  18' 
SO'  N.,  and  Ion.  96°  80'  and  89°  80'  E.,  bounded 
N.  by  Bnrmab,  E.  bySiam,  S.  by  the  Malay  pen- 
insula, and  W.  by  the  bay  of  Bengal,  gulf  of 
Uartaban,  and  the  admiidstrative  division  of 
Pegu,  from  which  last  it  is  psrtly  separated  by 
the  river  Salwen ;  area,  46,780  sq.  m. ;  pop.  in 
1872,  876,768.  The  country  is  divided  into 
the  districts  of  Amherst,  Tavoy,  Mergui,  Shw«- 
gyen,  Salwen,  and  Toungoo  (which  till  recent- 
ly was  a  division  of  Pegu) ;  and  the  chief 
towns  are  Amherst,  the  capital,  Maulmain, 
Martsban.  Tavoy,  Mergui,  and  Tenasserim. 
The  sea  coast  of  Tenasserim  is  about  600  m.  in 
length.  S.  of  lat,  11°  40'  it  ia  bold  and  rocky, 
while  farther  S^.  it  is  flat  and  much  indented 
with  bays,  creeks,  and  estuaries.  Along  its 
whole  extent  are  situated  islands  which  appear 
from  seaward  to  form  part  of  the  shore.  Those 
lying  S.  of  lat.  14°  40'  N.  are  known  colleo- 
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tivel^  under  the  name  of  the  Mergni  archipel- 
ago. Thej  vary  greatly  in  form  and  dimen- 
sions, and  are  mainly  Bitnated  from  80  to  80  m. 
oS  the  shore.  The  most  important  island  on 
the  coast,  however,  la  Balngjan,  opposite  the 
tovm  of  Manlmain,  IT  m.  long  and  8  m.  broad. 
The  territory  of  Tenasserim  is  genersUj  hilly 
or  moimttunoQS.  It  la  interaected  bj  numeroas 
rivers,  particolarly  toward  the  north,  the  prin- 
cipal being  the  Salwen,  Attaran,  Tavoy,  and 
Tenasserim.  The  area  of  the  basins  of  Uie  riv- 
ers is  estimated  at  about  14,000  sq.  m.  The 
E.  bonndary  is  formed  by  a  range  of  wooded 
monntains  varying  in  height  from  8,000  to 
4,000  ft.  above  the  sea.  In  the  north  there  is 
a  separate  range,  about  2,000  ft.  high,  covered 
-with  bamboo  jungka.  There  are  extensive 
pluns  and  fertile  valleya  lying  noon  tlie  banks 
of  the  northern  rivers.  The  staple  productJona 
are  rice,  cotton,  sugar  cane,  indigo,  and  tobao- 
00;  and  wheat,  nutmegs,  spioes,  and  dye  staffs 
ore  rused.  The  country  is  exceedingly  rich  in 
valuable  forest  trees,  prominent  among  which 
is  the  teak.  Nearly  380  different  varieties  of 
timber  have  l>een  enumerated.  The  timber 
forests  are  under  atriot  and-  cwefol  govern- 
mental controL  Tin  is  mined,  and  iron,  gold, 
and  antimony  are  also  found.  Coal  of  gooa 
quaUty  has  been  disoovered  in  several  places. 
The  climate  is  considered  remarkably  health- 
ful, the  rate  of  mortality  among  Europeans 
being  little  more  than  it  is  in  Europe  under 
like  circumstances.  The  thermometer  rarely 
rises  above  60°,  the  average  being  TT°.  The 
rainy  season  begins  in  the  S.  part  of  the  terri- 
tory about  the  Ist  of  Hay,  and  at  Manlmain  a 
month  later;  the  runfall  is  much  greater  to- 
ward the  north,  where  it  is  estimated  at  200  in. 
ft  year.  The  average  for  the  whole  country  is 
not  less  than  100  in. — The  population  com- 
prises BarmesB,  Peguana,  Siamese,  Karens, 
Seelongs,  Hindoos  from  the  Goromandel  coast, 
holf-caate  Portngaese,  Chinese,' a  few  Ameri- 
can missionaries,  and  the  En^ish  officials  and 
traders.  The  Burmese  and  Pegaans  are  the 
most  numerous ;  the  Siamese  are  principally 
setUed  iu  the  neighborhood  of  the  Tenasserim 
river.  The  chief  manufactures  are  cotton  and 
ailk  goods,  coarse  ^ttery,  and  iron  cooking 
vesMU.  Ship  buildmg  is  largely  carried  on  at 
Manlmain,  and  to  a  less  extent  at  Mergoi  and 
Tavoy.  These  three  places  are  the  principal 
ports  of  Tenasserim,  in  regnlar  steamship  com- 
munication with  each  other  and  the  Indian 
peninsnla.  The  chief  exports  consist  of  rice, 
tobacco,  gambir,  ivory,  edible  birds'  nesta,  and 
teak  timber. — The  Portuguese  visited  the  ter- 
ritory which  forms  the  Tenasserira  division 
early  in  the  ITth  century;  and  in  168T  some 
En^sh  were  massacred  at  Hergui,  the  country 
being  then  a  dependency  of  Pega.  It  after- 
ward became  subject  to  Biam,  from  which 
power  it  was  taken  about  the  middle  of  the 
IBth  centnry  by  the  Burmese,  who  held  it  till 
it  was  annexed  to  British  India  at  the  termina- 
tion of  the  Burmese  war  in  1826.    From  the 
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long  unsettled  state  of  the  country,  the  entire 
populatioD  at  that  time  amounted  only  to  about 
80,000 ;  and  its  aubsequent  rapid  increaie  IS 
attributable  to  the  secority  for  life  and  prop- 
erty afforded  by  British  rule.  The  town  of 
Tenasserim,  on  the  river  of  the  same  name,  in 
Iftt.  ia°  a'  N.,  Ion.  98"  66'  E,  waa  formerly  the 
capital,  but  is  now  largely  in  ruins. 

TBICB,  a  soft-rayed,  fresh-water  fish  of  the 
carp  family,  and  genus  tinea  (Cuv.),  peculiar 
to  the  old  world.  The  best  known  species  is 
the  T.  vulgarU  (Cuv.),  rarely  more  than  14  in. 
long,  of  a  deep  yellowish  brown,  and  some- 
times golden  and  greenish;  the  dorsal  and  anal 
fins  have  no  osseous  rays,  and  tbe  former  is 
inserted  behind  the  commenoement  of  the  ven- 
trals ;  the  teeth  on  the  pharynx  are  compressed 
and  clnb-shaped;  scales  very  minute,  covered 
with  mncui ;  a  very  small  labial  barbel  at  each 
side  of  mouth ;  tbe  body  thick  and  broad,  and 
the  veutrala  in  the  male  much  larger  than  in 
the  female.  It  is  spread  over  Europe  and  N. 
Asia,  and  is  more  or  less  abundant  in  the  orna- 
mental waters  and  ponds  of  Great  Britain,  but 
is  not  found  much  above  lat.  flO°  K. ;  it  prefers 
stagnant  waters  with  a  muddy  bottom,  con- 


Common  Tendi  fElnet  Tulgvlt). 

cealing  itself  !n  winter  in  the  mod  in  a  torpid 
state;  like  the  carp  it  is  very  tenacioas  of  life; 
the  food  consist!  of  worms  and  aquatic  insects, 
with  sometimes  seeds  and  plants.  The  eggs 
are  deposited  in  Mayor  June;  they  are  very 
minute,  greenish,  about  800,000  in  a  single 
female,  and  are  placed  amon^  aquatic  plants. 
In  its  uatnrsl  state  the  flesh  is  not  good,  but 
is  delicate  when  the  fish  are  properly  fed. 

TIBCn,  OaMttM  UtuwdilM  GatiU  dc^  a  French 
woman  of  society,  born  in  Grenoble  iu  IGBl, 
died  in  Paris,  Dec.  4,  1749.  She  became  a 
nun,  and  like  her  two  sisters  led  a  gay  life  at 
her  convent,  and  after  her  transfer  as  canoness 
to  a  less  strict  monastery  near  Lyons  she  was 
accused  of  being  enceinte.  In  1T14  she  waa 
absolved  from  her  religious  vows,  and  went 
to  Paris  to  live  in  the  home  of  her  brother, 
the  future  cardinal  and  statesman,  fur  whom 
she  displayed  a  passionate  devotion,  which  sub- 
jected her  to  odioQS  insinuations.  She  worked 
steadily  for  his  advancement,  acquired  a  for- 
tune through  the  financier  Law,  and  waa  for 
short  periods  mistress  of  Cardinal  Dubois  and 
of  the  regent  duke  of  Orleans.  By  the  poet 
I>eetou(^es  she  became  (Nov.  16, 1717)  mother 


byCoogle 


of  D'Aletnbert  (See  AixuBtsr.)  In  1726 
sbe  w&a  arrested  on  a  charge  preferred  egftinst 
her  in  the  will  of  I.a  FreEnay,  one  of  her  vaanj 
lovers,  who  had  killed  himself  in  her  hon«e,  of 
having  sought  to  deatro;'  him ;  bat  the  charge 
fell  to  the  ground.  After  harspeedyreleaae  she 
showed  greater  discretion,  and  confined  her- 
self more  eiclnsivelj  to  her  aasociationfl  with 
Fontenelle,  Montesquioa,  and  other  scholars 
who  attended  her  receptions,  which  were  among 
the  first  of  the  kind  in  France.  She  pnblished 
Lei  mimoirei  du  eomtt  da  Commingat  (1785) ; 
Lb  liigs  de  OalaU,  a  historical  novel  (2  vols., 
lT89-'40) ;  and  Le*  malhturi  de  Pamour  (1747). 
Her  oorrespondence  with  her  brother,  the  car- 
dinal, was  published  in  1790,  and  Lettre*  au 
due  de  Suihalieii  in  1806.  Her  works  have 
frequently  been  published  together  with  those 
of  Mme.  de  Lafayette.  One  of  the  best  edi- 
tions is  by  Jay  and  Stienne  (Q  vols.,  Paris, 
1836), — See  Memoirei  uereti  de  Mme.  de  Ten- 
em,  by  the  abbS  BarthSlemy  (Grenoble,  1790). 
TESOSX,  in  law,  on  offer  to  perform  an  act, 
for  the  performance  whereof  one  person  la 
bonnd  to  another.  The  obligation,  and  so  the 
oflfer,  may  be  to  pay  money  or  to  deliver  spe- 
ciQo  articles.  If  the  tender  be  of  money,  it  is 
efteotnal  only  when  tlie  demand  is  one  of 
money,  and  is  definite  in  amount,  or  is  capa- 
ble of  being  made  so.  Thns,  a  tender  oannot 
be  pleaded  as  a  defence  to  an  action  upon  a 
contract,  nnlese  the  oontraot  be  one  for  the 
payment  of  money,  as  for  rent;  nor  to  an  ac- 
tion for  a  tort,  as  for  assaolt  and  battery.  In 
short,  wherever  the  claim  is  for  nnliqaidated 
damages,  the  general  rale  is  that  no  tender  is 
admissible.  In  some  of  the  United  States, 
however,  oases  of  involuntary  trespass  form 
an  eioeption,  founded  partly  on  nsage  and 
partly  on  express  statutory  provisions.  A 
tender  may  be  by  the  defendant  in  person,  or 
by  a  third  person  at  bis  request ;  and  it  should 
be  made  to  the  creditor  personally,  or  t»  some 
one  anthori^  by  htm  to  receive  the  money. 
At  common  law,  a  tender  must  be  made  on 
the  very  day  the  money  is  due,  if  that  day  be 
made  oertun  by  the  contract  Bat  the  statutes 
and  usages  of  the  states  generally  permit  the 
tender  to  bo  made  after  that  day,  if  before  the 
aotion  is  bronght ;  and  in  some  it  may  be  made 
after  the  action  is  broaght.  Tender  is  gener- 
ally not  good  if  made  before  the  debt  is  due, 
but  may  in  some  oases  be  so  if  it  inclndes  in- 
terest np  to  the  day  of  matarity. — A  tender  of 
money  is  not  complete  withont  production  and 
ofFer  of  the  money,  nnlesa  the  creditor  express- 
ly or  impliedly  wwves  the  prodaotion.  Thus 
it  is  said  not  to  be  enough  in  a  plea  of  tender, 
if  the  plaintiS  did  not  object  to  receive  the 
money,  for  the  defendant  to  prove  that  he  had 
the  money  in  bis  pocket,  and  said  to  the  credi- 
tor that  he  had  it  ready  for  him,  and  asked 
bim  to  take  it.  He  ought  to  have  produced 
and  offered  the  money  speoiflcally.  What 
amounts  to  a  waiver  on  the  part  of  the  credi- 
tor is  a  nice  it  not  difficult  question.    It  seems 
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waive  the  actual  production  of  the  money,  but 
the  actual  possession  of  it  in  hand  by  the  debt- 
or. The  debtor  is  not  bound  to  count  out  the 
money  if  he  has  it  and  offers  it. — The  tender 
must  be  made  without  any  condition  that  the 
creditor  may  with  good  reason  object  to.  A 
demand  of  a  receipt  in  fnll  of  all  demands  has 
often  been  held  to  invalidate  a  tender ;  not  so 
mnch  because  a  receipt  was  asked  for,  as  be- 
cause part  was  offered  in  fall  payment.  And 
it  seems  that  a  debtor  wonld  lose  the  benefit 
of  a  tender  if  he  should  accompany  it  with  a 
demand  of  a  reodpt  for  the  snm  that  he  pays, 
and  bacAQse  it  was  refused  should  retain  the 
money.  Tender  of  a  larger  sum  than  is  doe, 
with  a  reqaest  of  the  change  or  the  balance,  is 
not  good ;  bnt  a  refusal  of  the  money  offered, 
for  reasons  distinct  from  the  manner  in  which 
the  offer  is  made,  as  for  the  insufildency  of 
the  sum  or  the  like,  is  a  waiver  of  all  objec- 
tion to  the  form  of  the  tender.  The  tender 
should  be  made  in  money  made  lawful  by 
statute,  A  tender  of  good  and  current  bank 
notea  is  good  if  no  objection  is  mode  on  the 
groand  Oiet  they  are  not  money.  The  e&eot 
of  a  tender  will  be  destroyed  if  the  creditor 
can  show  a  snbseqnent  demand  by  him  of  the 
proper  fulfilment  of  the  contract  at  the  proper 
time,  and  a  refusal  by  the  debtor. — Tender 
does  not  bar  a  debt  as  payment  would,  but 
rather  establishes  the  liability  of  the  defen- 
dant; for,  in  general,  he  Is  liable  to  pay  the 
sum  which  he  tenders  whenever  he  is  required 
to  do  BO,  Bnt  the  tender  stops  the  recovery 
of  damages  or  interest  for  delay  in  payment, 
and  gives  the  defendant  subsequent  costs,  pro- 
vided the  plaintiff  recovers  notiiing  beyond  the 
sum  tendered. — As  in  sales  the  property  in 
chattels  does  not  pass  while  any  necessary  act 
remdns  to  be  done,  so  if  there  be  an  obliga- 
tion to  deliver  those  articles,  it  may  be  said  as 
a  general  rule  that  the  obligation  is  not  dis- 
charged by  tender  so  long  as  anything  is  left 
undone  which  would  prevent  the  property 
from  passing  under  a  sale.  Chattels  tendered, 
therefore,  should  be  separated  and  distingnbhea 
from  any  othera,  and  not  be  ao  mingled  with 
others  that  are  not  to  be  delivered  that  they 
cannot  be  separately  identified.  The  tender  ot 
goods  may  be  made  to  an  agent  or  by  an  agent, 
and  mast  be  equally  unconditional  as  if  of 
money;  and  if  Uie  agent  of  the  deliverer  has 
orders  to  deliver  the  chattels  to  the  receiver 
only  if  he  will  cancel  and  deliver  up  the  con- 
tract, this  is  not  a  tender,  although  the  agent 
had  the  chattels  at  the  proper  time  and  place. 
Generally,  if  no  time  or  place  be  speoified,  chat- 
tels are  to  be  delivered  where  they  were  at  the 
time  of  the  contract,  unless  ooU^tbI  circum- 
stances designate  a  different  place.  If  the  time 
be  fixed,  but  not  the  place,  it  will  be  presumed 
that  the  deliverer  was  to  bring  the  articles  to 
the  receiver  at  that  time ;  and  for  that  purpose 
he  must  go  with  the  chattels  to  the  residence 
or  place  of  business  of  the  receiver,  unleas 
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Bometihing  in  ttteir  very  nature  or  nae,  or  aome 
other  circamstance  of  equivalent  force,  dis- 
tinctly implies  that  they  are  to  be  left  at  acme 
other  place.  And  it  may  happen  from  the 
oambronsnesa  of  the  articlea,  or  other  circiim-. 
stances,  that  it  is  obviously  reasonable  and  joat 
for  the  deliverer  to  ascertain  from  the  receiver, 
long  enongh  beforehand,  where  they  shall  be 
delivered ;  and  then  he  will  be  held  to  this  as 
a  legal  obligation.  If  the  receiver  refnaea  or 
neglects  to  appoint  a  place,  or  purposely  avoids 
receiving  notjce  of  a  place,  the  deliverer  may 
appoint  any  place  with  a  reasonable  regard  to 
the  convenience  of  the  other  party,  and  there 
deliver  the  articles.  If  no  ezpressiuna  uaed  by 
the  oartiea  and  nothing  in  tne  nature  of  the 
gooos  or  tbe  circnmstancea  of  the  coae  control 
the  presamption,  then  the  place  where  the 
promiae  ia  made  is  the  place  where  it  ahonld 
be  performed;  andnoactioncanbemaintained 
npon  auch  a  promiae  nnleaa  the  plaintiff  can 
show  a  demand  at  the  proper  place  and  time, 
or  a  readineBs  to  receive,  and  notice  eqaivalent 
to  a  demand,  or  else  that  the  demand  would 
bave  been  nugatory  because  the  defendant 
conld  not  have  complied  with  it.  If  by  the 
terms  of  the  contract  specific  articles  are  to  be 
delivered  at  a  oertAin  time  and  place  in  pay- 
ment of  an  existing  debt,  this  contract  is  fully 
discharged  and  the  debt  is  paid  by  a  complete 
and  legid  t«nder  of  the  articles  at  the  time  and 
place,  althongh  the  promisee  was  not  there  to 
receive  them ;  and  no  action  can  be  thereafter 
maintained  on  the  contract.  Bnt  the  property 
in  tbe  goods  has  passed  to  the  creditor,  and  he 
may  retmn  them  as  his  own,  or  take  them  else^ 
where;  or  he  may  demand  them,  and  if  they 
arerefnsed  bring  an  action  for  them  as  bis  own. 
TENHNf,  the  fibrous  oord  or  eipanaion  by 
which  a  muscle  ia  connected  with  the  aurfaoe 
of  bone.  Tendons  ere  oomposed  of  parallel 
bandies  of  white,  inelastic,  ineitensible,  fibrous 
tissue,  the  spaoea  between  which  are  occupied 
by  thin  layers  of  loose  areolar  tissne,  with  a 
small  proportion  of  elastic  fibres,  sufficient  to 
allow  a  slight  gliding  motion  of  the  different 
tendinous  bundles  upon  each  other.  Aa  a 
whole,  however,  the  tendon  ia  both  ineitensi- 
ble  and  inelastic,  and  thus  conveya  at  once  the 
movement  imparted  by  the  mnacolar  contrac- 
tion to  the  bone  into  which  it  ia  inserted.  The 
^ptcal  form  of  a  tendon  ia  that  of  a  long,  fiei- 
ible,  cylindrical  cord,  like  those  at  the  lower 
part  of  the  forearm,  for  the  fiexion  of  the 
wrist  and  fingera.  Others  ore  more  or  leas 
spread  out  into  a  ribbon-like  form,  like  that  of 
the  st«rno-mastoid  mnscle  at  the  upper  extrem- 
ity of  the  sternum ;  while  others  are  expanded 
into  a  broad  and  thin  sheet  or  aponeurosis, 
like  the  tendinous  expansions  of  the  latimmvt 
Ami,  or  of  the  mnsclea  on  tbe  anterior  part  of 
tbe  abdomen.  The  long  and  cord-like  tendons 
often  run  in  narrow  groovea  of  bone,  in  which 
they  are  confined  by  fibrous  sheets  passing 
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of  cloaed  aaca  or  bvria,  situated  between  them 
and  the  bonv  surfaces  over  which  they  pass, 
and  filled  with  aglairy  lubricating  fiuid.  Some- 
times, as  in  the  case  of  the  tendon  of  the 
superior  oblique  muscle  of  the  eyeball,  they 
pass  through  a  pulley-like  loop  or  fibrous  ring, 
and  then  return  in  an  oblique  direction  to  be 
inserted  somewhere  between  tbe  loop  and  their 
point  of  origin.  Bometimea  they  liave  devel- 
oped within  them  at  certain  points,  where 
crossing  orticulationa,  amall  bones  termed  "see- 
amoid  bones,"  the  inner  snrface  of  which  takes 
part  in  the  formation  of  the  ioint.  The  patel- 
la, or  knee  pan,  is  regardea  as  an  unnsnally 
large  sesamoid  bone,  developed  in  the  tendon 
of  tbe  great  extensor  muscle  on  the  front  part 
of  tbe  thigb.'-Owing  to  their  strong  fibrous 
texture  ana  inextensible  quality,  the  tendons, 
when  contracted  or  bound  down  by  unnatural 
adhesions,  are  liable  to  produce  or  perpetuate 
deformities,  particularly  in  the  neck  and  the 
extremities.  They  require,  under  these  cir- 
cumstances, to  be  divided  by  a  subcutaneous 
incision,  releasing  ther«ntracted  parti  without 
bringing  the  air  into  contact  with  the  wound- 
ed surface.  This  practice,  known  as  "tenot- 
omy," is  largely  resorted  to  in  caaea  of  wry 
neck,  club  foot,  and  many  similar  deformities. 

TENEDOS  (in  earliest  antiquity  Calydna,  Leu- 
eepkryif  PKaniee,  and  I^mittui),  a  small  isl- 
and, about  10  m.  in  circumference,  in  the 
Grecian  archipelago,  now  belonging  to  Tur- 
key, 13  m.  from  the  mouth  of  the  Hellespont, 
and  4  m.  W.  of  the  coast  of  the  Troad;  pop. 
about  7,000,  two  thirds  Greeks.  The  interior 
is  fertiJe  and  well  cultivated,  ^iroducing  com, 
cotton,  fruits,  and  excellent  wine.  The  small 
town  of  Tenedoa,  on  the  £.  coaat,  has  a  good 
port  and  ia  defended  by  two  forts;  the  Greek 
quarter  was  almost  entirely  deatroyed  by  fire 
in  July,  18T4. — In  the  legend  of  tbe  Trojan 
war  the  island  is  mentioned  as  the  place  to 
which  the  Greeks  withdrew  their  fleet,  in  or- 
der to  make  the  Trojans  think  that  they  had 
departed,  after  leaving  the  wooden  horse  be- 
fore Troy;  and  it  was  employed  in  the  Per- 
sian war  by  Xerxes  aa  a  naval  station.  Subse- 
quently, OD  several  occasions,  as  in  the  Pelo- 
pomiesian,  Macedonian,  and  Mithridatio  wars, 
it  figured  conspicuously  as  a  stronghold;  and 
in  the  middle  agea  the  Turks  and  Venetians 
long  contested  its  posaession. 

Tiaii3LUa,FMr»,  an  Italian  sculptor,  born  at 
Torant^  near  Carrara,  Nov.  11,  1789,  died  in 
Rome,  Deo.  14,  ISflS.  He  studied  after  1614 
in  Rome  under  Canova  and  Thorwaldsen,  and 
became  profeesor  and  finally  president  of  the 
academy  of  St.  Luke,  and  in  ISGO  chief  direc- 
tor of  museuma.  He  excelled  in  religious  and 
classical  works,  some  of  which  are  regarded  as 
superior  to  the  later  productions  of  Canovs, 
and  became  the  bead  of  a  school  diatinguishcd 
for  a  careful  elaboration  of  details  and  for 
gracefol  execution.  His  best  known  works 
include  "Christ  on  the  Cross,"  in  wlver,  in  St. 
Stephen's  at  Piaaj   "The  Descent  from  the 
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inSt.  Marj's,  Rome;  " Flora,"  in  possesBioD  of 
Queen  Victoria;  portrait  busta  of  Thorwald- 
sen  and  Pins  IX. ;  and  many  atatnes,  iDclsding 
one  of  Bolivar.  Hia  loat  important  work  ia 
the  BOroophBgiiB  of  Pius  VIII.  for  St.  Peter's. 
TEIHXIFFE  (Sp.  Tenerife),  one  of  the  largeat 
islands  of  the  Otaarj  group,  about  ISO  m.  N. 
W.  of  Oape  Bojador,  Africa.  It  i<  of  triangu- 
lar form,  the  N.  and  8.  E.  aides  about  60  m. 
long,  and  the  W.  side  24  m.)  area,  about  800 
aq.  m. ;  pop.  abont  96,000.  The  coaata  are 
steep,  hign,  and  broken  by  deep  fissares ;  there 
are  verj  few  sand  beaches,  and  no  port  aocea- 
aible  to  large  vessels  which  is  seotire  in  all 
weathers;  but  Santa  Oruz,  the  capital  of  the 
island  and  of  the  Canaries  (pop.  about  11,000), 
has  a  good  harbor.  The  island  is  Toloanic. 
A  loftj  ridge  traverses  it  oentrallj,  and  cnl- 
minates  near  the  W.  aide  in  the  celebrated 
peak  of  Teneriffe  or  Tejde,  13,189  ft,  above 
the  sea.  This  conaiata  at  an  enormona  dome 
of  trachyte  covered  with  layers  of  basalt, 
rising  from  a  plateau  7,BO0  ft.  high.  The 
peak  itself  rises  about  S,350  ft.  above  the  last 
narrow  plain;  ita  aides  are  very  steep  and 
difficult  of  ascent,  and  the  anmmit  u  a  narrow 
wall  enoloaing  a  crater  about  a  mile  in  diame- 
ter with  an  average  depth  of  106  ft.  The 
eruptiona  from  this  crater  ceased  long  before 
the  island  was  discovered  by  Earopeana ;  but 
there  have  been  recent  emptions  from  other 
craters,  notably  in  1704,  'fl,  and  '8,  and  1798, 
the  most  recent.  Hot  vapors  arise  from  the 
craters,  and  their  anrfoces  are  always  warm. 
The  neit  highest  elevations  are  Chahora,  9,B8S 


g  fit  for  cultivation ;  the  most  fertile  districts 
are  at  the  E.  end,  the  best  being  the  plain  of 
Laguna,. abont  12  sq.  m.  in  extent,  from  which 
large  crops  of  grain  are  obtained.  The  princi- 
pal productions  are  cochineal,  nnts,  wine,  and 
fruit;  the  first  named  is  the  only  one  of  im- 
portance in  commerce.  In  18T8  there  waa 
e:iported  2,476, 4SS  Iba.  of  cochineal,  vatuod  at 
$1,220,289  in  gold.  The  total  value  of  all 
other  exports  during  the  same  year  waa  $290,- 
060 ;  of  all  imports,  $1,988,045,  including  8,S90 
tons  of  coal.  The  value  of  exports  to  the  ijm- 
ted  States  for  the  year  ending  Sept.  80,  1874, 
waa  $80,000.  The  commerce  of  the  Island 
is  nearly  all  conducted  through  Santa  Crnz. 
The  only  other  important  town  is  Laguna,  in 
the  plain  of  that  name,  with  a  fixed  popnlation 
of  abont  10,000,  largely  Increased  m  the  hot 
season.  Orotava,  on  the  S.  coast,  gjvea  its 
name  to  a  beautiful  valley,  formerly  famoua 
for  its  gigantic  dragon  tree,  which  waa  blown 
down  by  a  hurricane  at  the  beginning  of  1668. 
llHmS.  I.  Otlii,  coiled  the  elder,  a  Flem- 
iah  painter,  bom  in  Antwerp  in  1G82,  died 
there  in  1649.  He  was  educated  in  the  school 
of  Rubens,  subsequently  stndied  in  Italy,  and 
after  hb  return  to  Antwerp  devoted  himself 
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ezclnsively  to  cabinet  pictures.  His  favorite 
snbjecta  were  rural  sports  and  merrymakings, 
alehouse  interiors,  chemists'  laboratories,  ana 
grotesque  subjects,  such  aa  the  temptation  of 
St.  Anthony.  He  waa  greatly  distinguished 
aa  a  colorist,  and  his  pictorea  commanded  du- 
ring hia  lifatime  large  prices.  IL  DavM,  the 
younger,  bom  in  Antwerp  in  1610,  died  in 
Bmssela,  Feb.  11,  168G.  He  early  diaplayed 
a  genius  far  superior  to  that  of  his  father  in 
the  same  apecialty  of  pointing,  and  found  a 

Satron  in  the  Austrian  archduke  Leopold  at 
imasela,  governor  of  the  Spanish  Netherlonds, 
who  appointed  him  gentleman  of  his  bed- 
chamber and  hie  principal  pointer.  The  king 
of  Spain  appropnated  a  special  gallery  to  his 
works,  and  he  nad  hardly  time  to  meet  the 
faat  increasing  demand  for  them.  He  became 
director  of  the  academy  of  Antwerp  in  1644, 
but  apent  most  of  his  life  in  the  country  near 
Uechlin,  in  order  to  familiarize  Himself  with 
the  life  of  the  peasantry.  His  extraordinary 
facility  in  imitating  the  paintings  in  the  arch- 
duke's gallery  caused  him  to  be  called  the  Pro- 
teus of  hia  art,  and  he  was  not  less  remark- 
able for  his  rapid,  faithful,  and  elaborate  execu- 
tion. His  charming  delineations  of  the  haunts 
and  amusements  of  the  toiling  classes  made 
him  the  most  popular  of  oil  Flemish  painters. 
He  produced  more  than  1,000  pictures,  inclu- 
ding some  of  atupendone  size.  Among  those 
best  known  are  "The  Village  Wedding,"  "The 
Prodigal  Bon,"  "  Heron  Shooting,"  "  The  Bag- 
pipe Player^'  and  othert  in  the  Lonvre,  and 
"A  Mnaic  Party,"  "Boora  Regaling,"  "The 
Misers,"  and  "  Players  at  Trictrac,"  in  the 
national  gallenr  of  London. 

TSSSlin,  WIBiB,  a  Scottish  poet,  bom  at 
Eoster  Anatmther,  Fifeahire,  U  1785,  died 
near  Dollar,  Feb.  15,  1843.  He  was  educated 
at  the  university  of  St.  Andrewa.  At  an  early 
age  he  lost  the  nse  of  his  feet,  and  in  1801 
became  clerk  to  his  brother,  a  com  factor  of 
Glasgow.  Returning  to  Anstmther,  he  pub- 
lished in  1812  "Anster  Fair,"  in  the  ottara 
rima,  whioh  passed  through  many  editions. 
In  1818  he  became  parish  schoolmaster  of  Du- 
nino,  and  there  mastered  the  Arabic,  Byriac, 
and  Persian  languages.  He  afterward  taught 
at  Lasawade  and  at  Dollar  academy,  and  in 
1686  was  made  professor  of  oriental  languages 
in  St.  Mary's  college,  Bt.  Andrews,  and  com- 

fiiled  Byriac  and  Ohaldaio  grammars.  He  pub- 
ished  "The  Thane  of  Fife"  (1822);  "G«rdi- 
nal  Beaton,"  a  tragedy  (1828) ;  "  John  Balliol," 
a  drama  (1825);  "The  Dinging  Down  of  the 
Csthedral"(of  St.  Andrews);  "Hebrew  Dramas 
founded  on  Bible  History"(l845);  anda  "life 
of  Allan  Ramsay"  (New  York,  1B62). 

lEHNEMlN!!!,  WVMm  GsUBek,  a  German  his- 
torian of  phUosophy,  bom  at  Brembach,  near 
Erfurt,  Dec.  7,  1761,  died  in  Marburg,  Sept. 
SO,  1319.  Abandoning  theology  for  philoso- 
phy, he  completed  his  studies  at  Jena,  and 
waa  professor  there  from  1798  to  1804,  and 
subsequently  at  Marburg,    After  opposing  the 
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Kantian  sjstem  lie  beoome  one  of  ite  first  ad- 
berents.  Ilia  moat  importsnt  work  is  the 
Oetehiehte  dtr  Fhilotophit  (11  Tola.,  Leiprio, 
1798-1819),  in  which  nil  syaWms  are  regarded 
from  the  standpoint  of  the  critical  fichool.  An 
abridgment,  Grundrin  der  Qetehiehte  der  Phi- 
Uiopkie  (Leipsic,  1612;  Ctb  ed.,  1B2B),  haa 
been  traiialated  into  English  by  Arthur  John- 
ion  (Oxford,  1882 ;  reriaed  by  J.  D.  Morall, 
London,  1862).  Uis  other  works  include  ^t- 
tem  der  PlatonUehen  Philtuophie  (4  vols.,  Leip- 
eic,  1792''4),  and  translations  into  German 
from  Locke,  Hvme,  and  Do  O^rando. 

IXNNENT,  Bir  Jims  iMmm,  a  British  ea- 
tbor,  bom  in  Belfast,  April  7,  1804,  died  in 
London,  iUarch  6,  1^69.  His  name  nas  ori- 
ginally Emerson,  Tennent  being  added  on  the 
succession  of  bia  wife  to  the  eatate  of  her 
father,  William  Tennent.  lie  gradnated  at 
Trinity  college,  Dublin,  and  was  called  to  the 
bar  at  Lincoln  a  Inn  in  I8S1,  bnt  never  prac- 
tised. Under  the  name  of  Emerson  he  pub- 
lished "Travels  in  Greece"  (1825) ;  "Letters 
from  the  .£gean"  (2  vols.,  1829);  and  "His- 
tory of  Modern  Greece"  (3  vols.,  18B0-'45j. 
In  1882  he  was  elected  to  parliament  for  Bel- 
fast, and  represented  that  citj  most  of  the 
time  tiil  184d.  From  1841  to  1846  he  was 
secretary  to  the  India  board ;  in  1B4G  be  was 
appointed  civil  secretary  to  the  colonial  gov- 
ernment of  Ceylon,  and  knighted.  He  re- 
tomed  In  1860,  and  in  18G3  was  member  of 
parliament  for  Lisburn,  and  for  a  few  mouths 
of  that  year  lecretary  of  the  poor-law  board. 
In  November,  1852,  he  became  one  of  the  joint 
secretaries  of  the  board  of  trade,  and  on  his 
retirement  in  Febmary,  186T,  he  was  created 
a  baronet.  His  works  inclnde  "  Belgium  "  (2 
vols.,  1841);  "A  Treatise  on  the  Copyright 
of  Designs  for  Printed  Fabrics,  &o."  (1841) ; 
"Christianity  in  Ceylon,  with  an  Historical 
Sketch  of  the  Brahminical  and  Bnddbist  Sn- 
perstitions"  (1860);  "Wine,  its  Use  and  Tai- 
ation"  (1856);  "Account  of  Ceylon"  (2  vols., 
(1859;  6th  ed.,  enlarged,  1850);  "Sketches  of 
the  Hatnral  Hifltory  of  Ceylon"  (1861);  "The 
Story  of  the  Cans"  (1884);  and  "The  Wild 
Elephant,  and  the  Mode  of  captoriog  and  ta- 
minghim  in  Ceylon"  (1867). 

TXRIffiiEE,  one  of  the  sontheni  states  of 
tbe  American  Union,  the  third  admitted  nuder 
the  federal  constitution,  sitaated  between  lat. 
36'  and  36°  86'  N.,  and  Ion.  SI"  87'  and  90" 
15'  W. ;  greatest  length  from  E.  to  W.  482  m., 
breadth  109  m. ;  area,  45,600  sq.  m.  according 
to  the  federal  cansos,  or  43,000  as  reported  by 
the  state  anthorities.  Its  shape  is  rhombol- 
dal,  its  E.  and  W.  sides  sloping  at  consider- 
able, though  not  eonal  angles.  It  is  bounded 
N,  by  Kentacky  and  Virginia,  8.  E.  by  North 
Carolina,  3.  by  Georgia,  Alabama,  and  Missis- 
eippi,  and  W.  by  Arkansas  and  Missouri,  from 
^bich  it  is  separated  by  the  Missiuippi  river. 
The  state  is  divided  into  S4  counties,  viz. : 
Anderson,  Bedford,  Benton,  Bledsoe,  Blount, 
Bradley,  Campbell,  Cannon,  Carroll,  Carter, 
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Cheatham,  Claiborne,  Clay.  Cocke,  Coffee, 
Crockett,  Cumberland,  Davidson,  Decatnr,  De 
Kalb,  Dickson,  Dyer,  Fayette,  Fentress,  Frank- 
lin, Gibson,  Giles,  Grainger,  Greene,  Grundy, 
Hamblen,  Hamilton,  Hancock,  Hardin,  Haw- 
kins, Hardeman,  Haywood,  Henderson,  Hen- 
ry, Hickman,  Honston,  llnmpbrcya,  Jackson, 
James,  Jefferaon,  Johnson,  Enoi,  Lake,  Lau- 
derdale, I^wrence,  Lewis,  Lincoln,  London, 
McMinn,  McNairy,  Macon,  Madison,  Marion, 
Marshall,  Maury,  Heigs,  Monroe,  Montgomery, 
Moore,  Morgan  Obion  Overton,  Perry,  Polk, 
Putnam,  Rhea,  Roane,  I{Dl>ertson,  Rutherford, 
Scott,  Sequatchie,  Sevier,  Shelby,  Smith,  Stew- 
art, Sullivan,  Sumner,  Tipton,  Trousdale,  Uni- 
coi, Union,  Van  Buren,  Warren,  Wsahington, 
Wayne,  Weakley,  White,  Williamaon,  and  Wil- 
son, The  chief  cities  and  towns  are :  Nash- 
ville, the  capital,  which  in  1870  had  26,866  in- 
habitants; Brownsville,  2,467;  Chattanooga, 
6,098;  Olarksvitle,  8,200;  Columbia,  2,660; 
Gallatin,  2,128;  Jackson,  4,119:  KnoivUle, 
6,682  ;    Lebanon,    2,078  ;    Memphis,    40,225  ; 


Murfreeaboro,  8,602;  and  Pulaaki,  2,070.  The 
population  of  the  state  and  its  rank  in  the 
Union  at  decennial  periods,  according  to  the 
federal  census,  have  been  as  follows : 
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Tnolnded  in  the  aggregate  of  I860  are  60  In- 
dians, and  70  in  that  of  1870.  Of  the  total 
population  in  1870,  628,847  were  males  and 
636,173  females;  1,339,204  were  of  native 
and  19,318  of  foreign  birth.  Of  the  natives, 
1.027,668  were  bom  in  the  state,  20,217  in 
Alabama,  18,021  in  Georgia,  19,887  in  Ken- 
tucky, 16,461  in  Mississippi,  61,110  in  North 
Carolina,  4,420  in  Ohio,  4,074  in  Pennsylvania, 
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lS,8C>i  in  South  Oarolina,  and  48,887  In  Tir- 
ginift  and  West  Vir^aia.  Of  the  foreignara, 
4,589  were  born  in  Germany,  2,08S  in  Eng- 
land, and  6,048  in  Ireland.  The  densitj  of 
popalation  according  to  the  federal  oensns 
was  97'S  persons  to  a  aqaare  mile.  There 
were  281,865  families,  with  an  average  of  G-44 
persons  to  eacli,  and  224,818  dwellings,  with 
an  average  of  6'6  to  each.  The  increase  of 
population  from  1S60  to  1870  was  IS'4  per 
cent.  There  were  439,692  persons  from  B  to 
18  rears  of  age,  222,903  malea  from  IS  to  46, 
and  356,016  male  oitizena  21  years  old  and 
□pirard.  There  were  290,649  persons  10  jears 
of  age  and  npward  who  ooald  not  read,  and 
884,697  unable  to  write;  of  the  latter,  178,725 
were  white  and  185,953  colored,  163,208  males 
and  301,478  females ;  225,724  were  21  years 
old  and  over.  The  number  of  paupers  sup- 
ported during  the  jear  ending  June  1,  1870, 
was  1,849,  at  a  oost  of  (99,811.  Of  the  1,833 
receiving  support  at  that  date,  814  were  col- 
ored. The  nnmher  of  persons  convicted  of 
crime  daring  the  year  was  722.  Of  the  981 
in  prison  Jane  1, 1670,560  were  colored.  The 
state  contained  876  blind,  570  deaf  and  dnmb, 
925  insane,  and  1,091  idiotic.  Of  the  total 
population  10  years  old  and  over  (890,873), 
there  were  engaged  in  all  oooupationa,  867,- 
987 ;  in  agrioultnre,  367,030,  of  whom  136,926 
were  laborers  and  129,550  farmers  and  plant- 
ers ;  in  professioQal  and  personal  services,  S4,- 
898,  inclnding  1,266  clergymen,  24,563  do- 
mestic servants,  16,780  laborers  not  specified, 
1,136  lawyers,  3,230  physicians  and  surgeons, 
and  2,250  teaoners  not  specified;  In  trade  and 
transportation,  17,510 ;  in  manufactures  and 
mechanical  and  mining  industries,  89,061.  The 
total  nnmber  of  deaths  from  all  causes  was 
14,239,  being  113  per  cent  of  the  entire  pop- 
ulation ;  from  consumption,  3,877,  there  be- 
ing 6  deaths  from  all  causes  to  1  from  this 
disease;  from  pneumonia,  1,298,  or  II  deaths 
from  all  causes  to  1  from  this  disease.  There 
were  652  deaths  from  croup,  571  from  Inter- 
mittent and  remittent  fevers,  739  from  cere- 
bro-spioal,  enteric,  and  typhus  fevers,  and  760 
from  diarrhcea,  dysentery,  and  enteritis. — The 
state  presents  eight  great  topographical  divi- 
sions. On  its  E.  border  the  IJnaka,  Smoky, 
Bald,  and  other  mountains,  belonging  to  the 
Appalachian  chain,  have  on  average  elevation 
of  5,000  ft.  above  the  sea,  and  an  area  (ao- 
cording  to  state  measurements)  of  3,000  aq. 
m.  Between  these  mountains  and  the  Cum- 
berland table  land  on  the  west  the  valley 
of  East  Tennessee  comprises  a  ancoesaion  of 
ridges  and  minor  valleys  running  in  almost 
unbroken  lines  from  N.  E.  to  S,  W,  The  av- 
erage elevation  of  this  valley  is  1,000  ft.,  and 
its  area  9,200  sq.  m.  The  Cumberland  table 
land  rises  about  1,000  ft.  above  the  valley  of 
East  Tennessee,  and  has  an  area  of  5,100  sq,  m. 
Its  E.  ride  forms  an  almost  continuous  S.  E. 
line,  and  presents  an  abrupt,  rooky  rampart. 
The  W.  edge  is  irregular  and  jagged,  with  deep 


coves  and  valleys.  Next  on  the  west,  witi  as 
average  elevation  of  1,000  ft.  above  the  sea,  and 
an  area  of  9,800  sq.  m.,  are  the  highlands,  rim 
lands,  or  terrace  lands,  which  extend  to  the 
Tennessee  river.  Tliis  division  is  for  the  moat 
part  a  plain,  traversed  by  nnmerons  ravines 
and  streams.  In  the  centre  of  these  bi^^anda 
is  the  great  central  barin,  elliptioal  and  resem- 
bling the  bed  of  a  drained  lake;  its  average  de- 
presrion  is  about  800  ft.  below  the  highlands, 
and  it  has  an  area  of  5,450  s^.  m.  This  whole 
basin,  with  the  surrounding  highlands,  is  slight- 
ly inclined  toward  the  northwest.  The  next 
natural  division  on  the  west  is  the  western 
valley,  or  valley  of  the  Tennessee,  10  or  13  m. 
wide,  with  an  elevation  of  350  ft.  above  the 
sea  and  an  area  of  1,200  sq.  m.  The  surface  is 
broken  and  irregular,  various  subordinate  val- 
leys extending  from  20  to  25  m.  into  the  high- 
lands. The  plateanorslope  of  West  Tennessee, 
which  constitutes  the  seventh  grand  division, 
is  a  great,  gently  undulating  plain,  which  slopes 
toward  the  Mississippi.  It  has  few  rocks,  is  far- 
rowed with  river  valleys,  and  extends  westward 
for  an  average  distance  of  about  84  m.,  when 
it  abruptly  terminates  in  a  long  and  steep  blnfl 
or  escarpment  that  overlooks  toe  great  alluvial 
bottoms  of  the  Mississippi.  It  has  an  area  of 
about  8,660  sq.  m.,  witn  an  average  elevation 
of  600  ft.  The  extreme  western  natural  divi- 
sion comprises  the  bottoms  of  the  Mississippi, 
a  low,  flat,  alluvial  plain,  having  an  area  of  900 
sq.  m.  and  an  average  elevation  of  about  800 
ft.  It  is  covered  with  forests,  and  has  numerons 
lakes  and  morasses.  The  state  is  also  popnlarly 
divided  into  East,  Middle,  and  West  Tennessee ; 
the  first  extending  from  the  North  Oarolina 
border  to  about  the  middle  of  the  Cumberland 
table  land,  the  second  from  this  line  to  the 
Tennessee  river,  and  the  third  from  the  Ten- 
nessee to  the  Mississippi. — The  rivers  of  Ten- 
nessee aftord  extensive  commercial  facilities 
and  abundant  water  power.  The  most  impor- 
tant are  the  Mississippi,  which  forms  the  W, 
border,  and  the  Tennessee  and  the  Comber- 
land,  which  with  their  tributaries  drain  more 
than  three  fourths  of  the  state.  The  chief 
tributaries  of  the  Mississippi  are  the  Forked 
Deer  and  its  branches  (Obion  river  and  Bouth 
Forked  Deer),  the  Big  Hatchie,  and  Wolf  river. 
The  Forked  Deer  is  navigable  for  steamboats 
to  Dyersbnrg,  and  the  Big  Hatchie  for  several 
miles,  (See  Cuubxbland  Bivbr,  and  Tbiitik»- 
8&&  BiTXR.) — Geolo^cally  the  state  is  divided 
into  five  districts  or  cross  belts  running  from 
N.  E.  to  8.  W.  The  first,  comprising  the  in- 
tervij  between  the  Uisrissippi  and  Tennesaee 
rivers,  is  occupied  (in  an  order  from  W.  to  E.) 
by  the  alluvial,  tertiary,  and  cretaceous  forma- 
tions of  the  gulf  of  Mexico  and  the  Atlantjo 
seaboard.  The  second,  from  the  Tennessee 
river  to  the  W,  foot  of  the  Oumberland  moun- 
tains, is  a  rolling  oonntry  of  nearly  horicontal 
palfeozoio  rocks,  with  a  great  basin-like  dis- 
trict of  lower  Silurian  ground  in  the  centre, 
watered  by  the  Cumberiand,  Stone's,  Dock,  and 
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£3k  riTen,  and  nrroaiided  on  all  ddes  b^  Biib- 
carbonifOTons  hilla.  Tbe  third  la  tbe  monn- 
taiu  division  of  the  coal ;  a  plateau  S,000  ft. 
above  ttio  lea,  40  m.  wide  bj  140  m,  long, 
botmded  E.  bj  tlte  rallejB  of  the  opper  Ten- 
iiewe«  and  Bolrton  riverB,  and  covered  vith  a 
plsta  of  oarboniferona  rocks,  which  ia  thiimed 
and  broken  np  into  patobei  and  mounda  aa 
It  approaohea  the  Alabama  atote  Una.  The 
fourth  dirtriot  ia  the  great  tbIIsj  of  Knozrllle 
or  East  Tennesaee.  It  ia  a  prolongation  of  the 
great  vallof  of  Virginia^  the  Taller  of  the  She- 
nandoah, ajod  that  of  HarrlBbnra  and  Reading, 
Pa.  Its  rooka  are  mainlr  of  Silurian  age,  np- 
tomed  and  broken  by  enonnooa  faolta,  which 
bring  them  againat  ibo  coal.  On  its  E.  aide 
rise  the  Unaka  moontaina  and  their  continna- 
tiona,  forming  a  fifth  district,  tbe  tree  prolOQ- 
gatioa  of  the  Bine  Ridge  and  Sonth  moontun 
range,  extending  lateraUy  into  Korth  Carolina, 
and  conmosed  of  rocka  of  the  lower  periods 
of  the  Silurian  age,  tbe  eqnivalent^  of  the 
alate  rock,  gneiss,  and  marble  of  western  Uas- 
aachuaetts  and  Vermont,  and  partlj  of  "cal- 
df  erona  aand  rook  "  age.  The  most  abundant 
and  Tftlnable  minerals  of  Tennesaee  are  coal, 
irtm,  and  copper.  The  state  ta  crossed  hj  the 
great  Alleghany  coal  field,  which  extends  from 
Pennsytrania  to  Alabama.  In  Tennessee  it  is 
nearly  ooeitensiTe  with  the  Onmberland  table 
land,  and  forma  an  irregnlar  qnadrilsteral  Tl 
m.  wide  at  the  N.  end  and  GO  m.  at  tbe  S.  It 
covers  abont  6,100  sq.  m.  The  amount  of  coal 
haa  been  estimated  at  42, 1  ST,  S  GO,  000  tons. 
The  prodnction  of  tbe  state  in  1870,  according 
to  the  federal  censna,  was  8,88S,460  bnahela, 
valned  at  $880,498.  In  1874  there  were  12 
mines  in  operation,  producing  abont  10,000,- 
000  bnabels  annually.  Iron  eiiata  in  four  dis- 
tinct belts  or  areas.  Tbe  eaatem  bolt  stretch- 
es acroBB  the  E.  part  of  the  state,  at  the  base 
of  the  border  range  of  mountains,  extending 
into  Virginia  on  the  northeast  and  Georgia  on 
the  sontheaat.  The  most  abundant  ore  in  this 
belt  ia  tbe  limonite,  which  oocnra  in  Johnson, 
Sevier,  Carter,  and  Blnnt  ooa.  There  are  also 
veins  of  magnetite  and  hematite  ore,  which 
will  yield  from  60  to  70  per  oent.  of  metallic 
ores.  There  are  five  fnrnaoes  in  this  region, 
capable  of  'producing  abont  1K,000  tons  annn- 
allj ;  but  owing  to  the  lack  of  railroad  facili- 
ties the  amount  produced  does  not  exceed  10,- 
CK)0  tons.  Iron  ore  containing  oxide  of  man- 
ganese is  abundant  in  Greene  oo,,  from  which 
apiegeleisen  is  made.  Thedyestone  belt  akirta 
the  E.  base  of  the  Onmberland  table  lend, 
extending  beyond  the  limits  of  tbe  state  on 
tbe  northeast  and  aoatheast.  In  Tennessee  it 
reaches  from  Chattanooga  to  Cumberlend  gap, 
abont  IBO  m. ;  it  spreads  ont  laterally  from  10 
to  so  m.  into  the  valley  of  East  Tennessee,  and 
inolndes  tbe  8e<^natchie  and  Elk  valleys.  The 
chief  ore  of  this  belt  ia  a  stratified  red  iron 
rock,  highly  f oBsiHferons,  oconrring  in  layers, 
and  called  at  many  points  dyeatone,  being 
sometimes  naed  for  dyeing.    The  ore  ia  a  va- 
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riety  of  hematite,  and  yields  from  SO  to  BO  per 
oent.  of  iron.  There  are  four  fumaoes  in  uiia 
region.  The  Cumberland  table-land  belt  of 
iron  ore  la  ooeitenaive  with  the  coal  field. 
The  ore  Ilea  inters tratifi ad  with  shale,  sand- 
atone,  and  coal.  It  is  called  clay  ironatone, 
and  ia  an  orgillaoeoas  carbonate  of  iron.  It  is 
inferior  in  quality,  producing  rarely  more  than 
SO  per  cent.,  and  nsnally  not  more  than  SO 

?er  cent,  of  iron,  and  has  not  been  worked, 
he  western  iron  belt  crosses  the  state  N.  and 
S.,  and  lies  mainly  between  the  central  baain 
and  tbe  Tennesaee  river,  though  extending  in 
some  counties  a  few  miles  W.  of  tbe  river.  It 
ia  about  60  m.  wide,  and  embracea  an  area 
of  about  C,400  sq.  m.  But  tbe  ore  is  found 
in  available  quantities  only  at  certain  points 
called  "banks,"  some  of  which  are  mues  in 
extent,  while  others  oconpy  only  a  few  acres. 
Some  of  these  banks  have  been  worked  for 
80  years  with  no  signs  of  eihanstion,  The  ore 
is  a  limonite  or  brown  hematite,  aome  of  it 
being  inferior  in  quality;  in  other  places  the 
yield  of  iron  is  from  40  to  OS  per  cent.  There 
are  11  furnaces  in  this  r^on,  with  a  monthly 
oapacity  of  about  4,SS0  tons.  Tennessee  has 
decided  advantages  for  making  iron,  in  tbe 
abundance,  obeapnese,  and  contiguity  of  ore 
and  of  fuel ;  tbe  diaadvantagea  are  diatance 
from  market  and  want  of  transportation  fa- 
cilities. Valuable  deposits  of  copper  are  found 
in  Polk  CO.  in  tbe  8.  E.  comer  of  tbe  state, 
covering  an  area  of  40  sq.  m.  The  ore  is 
smelted  by  two  extensive  oompaniea  at  Duck- 
town,  having  S6  fornaces  and  employing  about 
900  hands.  From  1865  to  1874  the  larger  of 
these  companies  produced  8,476,873  lbs.  of  in- 
got copper.  Tennessee  is  rich  in  marble,  which 
is  found  in  every  part  of  the  state,  the  va- 
riedea  including  black,  gray,  magnesian,  fawn- 
colored,  white,  red,  variegated,  conglomerate, 
and  breccia.  Uany  qnarriea  are  worked.  Lime- 
stone and  other  building  stone  abound  in  vari- 
ous parte  of  the  state.  Slate  is  common,  but 
little  of  it  is  valuable.  Several  beds  of  mill- 
atone  have  been  found,  the  moat  notewor* 
thy  being  in  Olaibome  co.  Hydraulic  rocta 
abound  in  many  counties,  especially  in  Hardin, 
Wayne,  Perry,  Decatur,  Warren,  and  Mont- 
gomery, and  in  Enoz  and  McMinn  cos.  in  East 
Tennessee.  Lithographic  stone  of  an  excellent 
quality  occurs  in  UcMinn  co.  Granite  of  vari- 
ous shades  of  color,  aome  of  it  rivalling  the 
Sooteh  granite,  ia  found  in  Carter  oo.;  and 
onakite,  a  greenish  compact  granite,  in  the 
Unaka  mountaina,  being  peculiar  to  that  lo- 
cality. Deposits  of  potter's  clay  are  fonnd  in 
East  Tennessee,  on  the  £noxville  and  Ohio  rail- 
road, and  in  the  vicinity  of  the  lower  Tennessee 
river,  In  the  counties  of  Hickman,  Henry,  Perry, 
and  Wayne ;  also  in  Montgomery  and  Houaton 
COS.  Some  of  thia  clay  haa  been  worked  op 
into  atone  ware.  There  are  numerons  potter- 
ies, tbe  Isrgest  being  In  Uemphis,  Nashville,  and 
Knoxville.  Kaolin  is  found  in  Carter  oo.  Fire 
clay  ia  found  in  Stewart  and  Houton  coa. 
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mi  on  the  Oombdrland  river.  It  aUo  eziits 
in  the  ooal  measoreB  immediatelj  nnderlTing  a 
seam  of  ooal.  Lead  oooors  in  Tarions  places  in 
East  and  Middle  Tennessee.  Mines  hare  been 
worked  in  Washington,  Monroe,  and  Bradlej 
cos. ;  one  of  the  most  promising  is  the  Oaldwell 
mine  on  Powell's  river  in  Union  co.  This  vein, 
which  fills  a  noarl?  vertical  fissure,  about  30  in. 
wide,  in  nearlj  horisontal  rocks,  can  be  traced 
aboat  a  mile.  The  two  ores  of  zino,  smith- 
sonite  and  calamine,  occur  in  conriderable  de- 
posits in  varions  localities,  espeefallj'  in  Clu- 
bome.  Union,  and  Jefferson  cos. ;  tbej  are  in 
greatest  abandanoe  in  Union  co.  The  Stiner 
belt,  near  Powell's  river,  is  GO  or  SO  ft.  wide, 
and  is  marked  b^  the  absence  of  trees.  The 
lead  and  Etno  ores  are  often  associated.  Blaok 
oxide  of  manganese  is  fonnd  in  small  masses, 
associated  with  iron,  all  over  the  state.    Iron 

fijrites  also  exists  everywhere  in  the  state ;  a 
arge  qaantit^is  fonnd  assoeiated  with  the  cop- 
per at  Dacktown.  Large  beds  also  ooenr  near 
Oreeneville  in  Qreene  oo.,  and  in  Hoore,  Car- 
ter, and  Ferrj  cos.  Heavy  spar  or  barjrta,  nsed 
for  oheap  points,  is  found  in  Middle  and  East 
Tennessee ;  it  is  mined  in  Greene,  Wsahing- 
ton,  Jefferson,  and  some  other  ooonties.  It  is 
nsnally  associated  with  lead,  constituting  the 

f;angae  of  that  mineral.  Asbestos  exists  in 
arge  qaantities  in  Cooke  oo.  Copperas  is 
abundant,  and  speoimeni  of  gypsam  have  been 
fonnd.  Salt  was  formerly  made  in  the  state, 
but  its  manafactnre  has  been  discontinued. 
Saltpetre  abounds  in  namerons  oaves  throngh-i 
oat  l^nddle  and  East  Tennessee.  Petroleum 
has  been  fonnd  at  various  points,  and  10,000 
barrels  of  it  has  been  obtained  from  the  wells 
near  Spring  creek  in  Overt«n  co. ;  bat  the 
production  has  not  been  fonnd  profitable.  Ex- 
tensive beds  of  lignite  are  found  in  many  of 
the  counties  of  West  Tennessee.  Alum  oc- 
curs in  the  same  situations  as  copperas  in  Mid- 
dle Tennessee,  Epsom  salts  in  many  of  the 
saltpetre  caves,  and  large  quantities  of  blue- 
stone  (sulphate  of  copper)  at  Dacktown.  The 
state  colIecUon  of  minerals  in  the  oapitol  com- 
prises, besides  a  great  variety  of  specimens, 
300  kinds  of  marble,  of  all  colon  from  Parian 
white  to  Jet  blaok,  all  found  in  the  state,  Ten- 
nessee has  marked  advantages  in  the  nnmber, 
variety,  excellence,  and  medicinal  value  of  its 
mineral  waters.  Mineral  springs  occnr  upon 
the  lofty  peaks  of  the  Unakas  and  sJong  the 
bases  of  the  long  ridges  of  the  eastern  val- 
ley. The  Cumberland  table  land  abonods 
with  sparkling  chalybeate  springs.  There  are 
also  valnable  sulphur  and  chalybeate  springs 
in  West  Tennessee. — Tennessee  has  numerous 
oaves,  many  of  which  were  explored  in  1811- 
'13  for  the  saltpetre  earth  in  them,  and  a  large 
amount  of  nitre  was  then  manufactured  from 
the  earthy  material  thus  obtained.  In  the  Cum- 
berland monntainB  are  several  caves  which  are 
100  ft.  or  more  below  the  surface  and  several 
miles  In  extent.  One  has  been  descended  to 
a  depth  of  400  ft.,  where  a  stream  of  water 


was  found  having  niffident  foroe  and  fall  to 
drive  a  mill.  Another,  on  the  sommit  of  Onm< 
berland  mountain,  is  perpendioular  in  Iti  de- 
scent, and  its  depth  has  never  yet  beoi  faUi- 
omed.  Some  of  these  caves  contain  fostilB 
and  bones  of  extinct  species  of  animals;  oUi- 
ers,  large  deposite  of  the  excrement  of  bata, 
valuable  as  a  fertili£er.  Big  Bone  cave  when 
first  explored  contained  bones  of  the  mastodon. 
There  are  throoghout  the  oavemoos  limestone 
region  oecssional  "  sink  holes,"  as  they  are 
termed.  These  are  hopper-sh^ed  cavities  on 
the  surface  which  communioste  with  the  cavee 
and  underground  streams.  Near  Manohester, 
Coffee  CO.,  is  an  ancient  work  called  the  Stone 
Fort,  enclosed  by  a  rude  stone  embankment  by 
tourists  called  a  wall,  upon  which  trees  are 
growing,  whose  age  Is  estimated  at  over  600 
years.  This  mysterious  enclosure  lies  in  a 
peninsula  formed  by  the  near  approach  of  two 
forks  of  Buck  river,  and  oceupies  an  area  of  87 
acres. — The  climate  is  generally  mild  and  re- 
markably salubriooB,  excepting  in  the  swampy 
districts  of  West  Tennessee.  The  eastern  divi- 
sion is  noted  for  its  pure  mountain  eir^  The 
mean  annual  temperatnre  along  a  line  running 
E.  and  W.  through  the  middle  of  the  state  ia 
about  GT°  in  the  valley  of  East  Tennessee,  C8* 
in  Middle,  and  BO"  in  West  Tennessee.  The 
temperature  is  aboat  one  degree  higher  along 
the  southern,  and  about  one  degree  lower  alone 
the  northern  boundary.  Going  from  W.  to  E. 
there  is  a  difference  of  elevation  of  more  than 
S,000  ft.,  which  gives  a  wide  range  of  climate 
and  great  variety  in  vegetable  productions. — 
East  Tennessee,  excluding  its  great  v^ey,  baa 
a  limited  surface  adapted  to  cultivation,  Th« 
soil  of  Middle  Tennessee  is  generally  good, 

Sroducing  large  crops  of  wheat,  rye,  oats,  In- 
ian  com,  buckwheat,  barley,  potatoes,  hemp, 
hay,  sweet  ftotatoea,  flax,  cotton,  and  tobaoco. 
The  western  division  is  almost  level,  and  cot- 
ton, tobacco,  and  all  kinds  of  grain  are  grown 
in  extraordinary  abundance.  The  soil  of  this 
part  is  a  rich  black  mould.  Along  the  banks 
of  the  Mississippi  and  Tenneasee  are  extensive 
cane  brakes,  covered  with  reeds.  The  ooontry 
is  well  watwed.  The  N.  W.  part  contains  an 
extensive  tract  of  swampy  land.  Nearly 
half  of  the  state  is  wooded  land,  and  presents 
almost  every  variety  of  timber  found  in  the 
United  States.  West  Tennessee  is  spedslly 
noted  for  the  magniflcenoe  of  its  forests.  The 
high  mountains  in  the  east  are  covered  with 
forests  of  pine,  which  yield  tar,  pitch,  tur- 
pentine, and  lumber  for  export;  white  pine, 
chestnut,  hemlock,  and  black  walnut  grow  to 
immense  size  in  the  oovee  of  the  mountaina. 
On  the  mountain  slopes  the  sugar  maple,  aah, 
cedar,  juniper,  and  aavin  are  also  abundant; 
and  in  the  lower  laud*  as  well  as  in  Middle 
Tennessee  the  poplar,  hickory,  black  walnut, 
oak,  beech,  locust,  and  cbetry  are  found.  The 
most  exteoEdve  red  oedar  forests  in  the  United 
States  are  found  in  the  central  ba^  of  Middle 
Tennessee.    In  the  swamps  and  low  lauda  of 
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'Wert  TeimiiMBO  the  oyprew,  Iiaokmataok,  cot-  ' 

tonwood,  aad  swamp  cedar  owntr  iu  Urge  qnaD- 
titiei.  Several  wild  or  indigenous  grasseB  grow 
spoutAiieoaBlj.  The  pawpaw,  a  low  bojshj  tree 
or  sbntb,  bearing  ft  Iruit  somawhat  reiembling 
the  banana,  though  inferior  to  it,  is  found  in 
the  river  bottoma.  The  persimmon,  which  is 
common,  yields  a  fruit  wtuch  in  sweetness  and 
pleaMntseea  of  flavor  equals  the  date.  The 
Dlaok  haw,  red  haw,  wild  plam,  hlaokberrT, 
wood  grape,  mosoadine,  etrawberrj,  whortle- 
berry, gooseberry,  and  service  berry  all  grov 
wild  and  yield  luxuriantly.  Nuts  of  varioua 
kinds  aboand,  u>  the  walnut,  hickory  unt,  hazel 
nut,  chestnut,  pecan,  and  cbintjaapin,  all  form- 
ing articles  of  export.  Gioaeng  is  found  on  all 
the  elevated  landa.  The  wild  animals  are  the 
bear,  found  only  in  the  mountainous  districts, 
deer,  rsocoooa,  foies,  oposaumB,  and  sqnirrels. 
Horses,  oattle,  sheep,  and  swine  are  rslaed  od 
a  large  scale,  and  many  thoosanda  are  annually 
exported.  The  hills  and  mountain  slopes  aftord 
an  abandance  of  fine  pasturage.  Much  atten- 
tion  is  given  to  wool  growing, — According  to 
the  federal  census  of  1870,  the  state  cont^ned 
in  farms  6,848,278  acres  of  improved  land, 
10,771,898  of  woodland,  and  l,e6e,C>40  of  other 
unimproved  land.  The  total  number  of  farms 
was  118,141,  containing  an  average  of  166 
aorea  each;  18,806  contained  from  100  to  EOO 
screa,  412  from  60O  to  1,000,  and  SO  over 
1,000.  The  cash  value  of  farms  was  1218,- 
748,747,  of  fanning  implements  and  machinery 
$8,199,487.  The  staple  crops  of  1878  were 
reported  as  follows  by  the  United  States  de- 
partment of  agrioQltme : 
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The  total  value  of  these  crops  waa  $41,872,- 
410 ;  whole  number  of  aorea,  8,880,984.  The 
number  and  value  of  domestic  animals  in  18T4 
were  reported  as  follows : 
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Feannta,  constituting  on  important  crop,  are 
raised  in  the  counties  of  Perry,  Hickman,  and 
Humphreys,  and  parts  of  Dickson  and  Lewis, 
all  of  which  are  on  the  W.  side  of  the  Eigh- 
htnd  rim.  The  production  amounted  to  680,- 
000  bushels  in  1873,  110,000  in  1878,  200,000 
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in  1874,  and  360,000  In  1876.  The  average 
yield  Is  about  40  bushels  an  acre.  The  ship- 
ment of  cotton  from  Tennessee  amounted  to 

878,818  bales  In  IsrS-'S,  488,684  in  ie78-'4, 
and  446,074  in  ie74-'6,  most  of  which  was 
the  prodnct  of  the  Btat«.  In  18T8  there  were 
818,267  acres  planted  with  cotton.  The  best 
grows  in  the  S.  half  of  West  TenneBsee ;  it  is 
KTOwn  in  the  whole  of  the  central  basin  B.  of 
Nashville.  As  a  tobacco-growing  state  Ten- 
neisee  ranks  third,  Eentocky  being  first  and 
Virginia  second.  The  annual  product  of  the 
state  varies  from  20,000,000  to  26,000,000 
)ba.,  or  from  18,000  to  23,000  hogsheads.  The 
average  yield  per  acre  ie  between  700  and  800 
lbs.,  though  as  much  as  1,600  lbs.  can  be  pro. 
ducod  upon  the  beet  soils  in  good  seasons. 
The  soil  and  cUmate  are  well  adapted  to  the 
cultivation  of  grapes ;  much  attention  has  re- 
cently been  given  to  this  industry,  and  also  to 
the  production  oC  honey. — The  total  number 
of  manufacturing  establishments,  according  to 
the  census  of  1870,  was  6,817,  using  732  steam 
engines  of  18,467  horse  power  and  1,840  water 
wheels  of  19,614  horse  power,  and  employing 
19,412  hands,  of  whom  17,668  were  males 
above  16  years  of  age,  1,089  females  above  IS, 
and  660  yonth.  The  amount  of  capital  in- 
vested was  116,695,296;  wages,  $6,890,680; 
materials,  $19,657,027;  products,  $84,863,686. 
The  statistics  of  the  most  important  industries 
were  reported  as  follows : 
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There  bu  been  a  marked  progreu  in  manj 
indnitrieB  einoa  I8T0,  enieoially  in  the  mann- 
faotnre  of  cotton,  iron,  liqaora,  and  carriage! 
and  wogoaa.  In  18TG  there  were  40  cotton 
milli  with  65,884  spindles ;  cotton  oonsumed 
daring  the  year,  6,701,718  lbs.,  or  14,448  bales. 
There  are  no  United  States  customs  distriots 
in  Tennessee,  bnt  Memphis  and  Nashrille  ore 


ports  of  delivery  in  the  dlatrict  of  Lonirfana. 
At  the  close  of  ISTS  there  were  37  national 
banks  in  operation,  with  a  oapltol  stock  of 
)S,466,S00  and  a  oiicnlation  of  $2,474,828.— 
Tennessee  had  466  m.  of  railroad  in  ISSfi,  l,fiSS 
in  1860, 1,206  in  18S6, 1,493  in  1870,  and  l,fl41 
in  1876.  The  lines  lying  wholly  or  partly  in 
the  state  in  1876  were  as  follows : 
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—The  governor  is  elected  for  two  years,  and 
receives  an  annual  salary  of  $4,000.  He  mast 
be  SO  years  of  age  and  a  citizen  of  the  state  for 
BSTen  yean  next  preceding  his  election.  He 
is  not  eligible  for  more  than  six  years  in  any 
period  of  eighL  In  ease  of  the  removal  of  the 
governor  from  ofBce,  or  of  his  death  or  resig- 
nation, the  eieontive  functions  devolve  npoo 
the  speaker  elected  by  the  senate.  The  secre- 
tary of  state  is  elected  for  fonr  years  by  joint 
vote  of  the  general  assembly,  and  receives  a 
salary  of  $1,800  a  year  and  perquisites.  A  bill 
may  be  passed  over  the  executive  veto  by  a  ma- 
jority vote  of  each  honse.  The  state  treasnrer 
and  oomptroUer  are  appointed  by  the  general 
assembly  for  two  years.  The  oonstitntion  pro- 
vides that  the  number  of  representatives  in  the 
legislature  shall  not  exceed  76  nntil  the  popu- 
lation of  the  state  shall  be  1,600,000,  and  shall 
never  exoeed  99.  The  number  of  senators  is 
limited  to  one  third  of  the  nnmber  of  repre- 
sentatives. There  are  now  (1876)  35  senators 
and  76  representatives.  The  sessions  of  the 
legislature  are  biennial,  beginning  on  the  first 
Monday  of  January  in  odd  years.  Senators 
and  representatives  receive  $4  a  day  and  $4 
for  every  36  miles  travel  to  and  from  the  cap- 
ital. No  member  will  be  ptud  for  more  than 
7S  days  of  a  regnlar  session,  or  for  more  than 
30  days  of  an  extra  session,  or  for  any  days 
when  absent  from  his  seat.  The  judicial  power 
is  vested  in  a  supreme  conrt  and  chancery,  cir- 
oait,  ooonty,  and  jastices'  courts.  The  supreme 
court  consists  of  a  chief  jnsUoe  and  five  asso- 


ciates, who  are  elected  by  the  people  for  tight 

fears,  and  receive  a  salary  of  $4,000  each. 
ts  jnrisdiction  is  appellate  only.  Terms  aro 
held  annually  in  Enoxville,  Nashville,  and  Jack- 
eon.  The  attorney  general  and  reporter  for 
the  state  is  appointed  by  the  judges  of  the 
supreme  court.  Judges  of  the  circuit  and 
chancery  conrls  are  elected  by  the  people  for 
eight  years.  Two  terms  of  the  chancery  oonrt 
ore  held  in  each  connty  annually.  They  have 
all  the  powers  and  jurisdiction  incident  to  a 
conrt  of  equity,  and  exclnsive  jurisdiction  of 
all  equity  cases  where  the  amount  in  contro< 
versy  exceeds  $60.  They  have  jurisdiction 
with  the  county  courts  over  the  person  and 
property  of  persons  of  nosotmd  mind,  and 
of  infants.  Three  terms  of  the  drouit  oonrt 
are  annually  held  in  each  oonnty.  Ooncnr- 
rently  with  justices  of  the  peace  they  have 
jurisdiction  of  all  debts  and  aemands  on  con- 
tract over  $60,  and  eiolosive  jurisdiction  of 
matters  relating  to  the  validity  of  wiUs ;  also 
appellate  jurisdiction  of  all  suits  brought  be- 
fore inferior  tribunals.  Each  county  has  a 
court  consisting  of  the  jnsticee  of  the  connty, 
whiohhasjarisdiction  of  probate  matters.  Jus- 
tices of  the  peace  are  elected  by  tbe  people  for 
sii  years,  and  constables  for  two  years.  Judgea 
may  be  removed  from  office  by  a  two-thirda 
vote  of  the  legislature.  They  are  prohibited 
from  charging  juries  with  respect  to  mattcra 
of  fact,  but  may  state  the  testimony  and  de- 
clare the  law.  T^nes  exceeding  $C0  on  any 
citizen  mnst  be  assessed  by  a  jnry.    The  right 
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of  niffrage  la  given  to  bvtrf  male  person  of 
the  sffe  of  31  jeare  who  !■  «  citizen  of  tho 
United  States  and  a  resident  of  Tennessee  for 
one  Tear,  and  of  the  conntj  where  he  offers  to 
vote  for  six  months.  There  is  no  other  qaall- 
flcation  except  the  pajment  of  a  poll  tax  of 
not  less  than  60  oents  nor  more  than  $1  a  year. 
In  1897  the  state  gave  to  negroee  the  right  to 
vote.  Elections  for  governor  and  members  of 
the  general  asaemblj  are  held  hienniallj  In 
even  years,  on  the  first  Tnesday  after  the  first 
Kondaj  {n  November;  for  Judicial  and  other 
civil  offioers,  on  the  first  Thorsdaj  in  Angost. 
Miniatera  of  the  gospel  and  priests  are  ineligi- 
ble as  members  of  the  legislature.  Ko  person 
who  denies  the  being  of  God  or  a  fntnre  state 
of  rewards  and  pnnuhments  can  hold  any  civil 
office.  Any  person  who  has  engaged  In  a  dnel 
or  preparatioaa  for  a  dnel,  either  as  principal 
or  second,  is  disqualified  from  holding  any 
office  of  honor  or  profit,  berides  being  snbjeot 
to  panishment  by  law.  Amendments  to  the 
oonatitntion  may  be  proposed  in  either  branoh 
of  the  general  Bsseinbly  -  before  taking  effect 
the;  mast  be  approved  by  a  m^ority  of  tbe 
members  elected  to  each  hoase  of  tbe  general 
assembly  when  first  proposed,  by  two  thirds 
of  the  next  tegislatnre,  and  snbseqnently  by  a 
tiopniar  vote.  The  ground*  of  divorce  are: 
Impotence,  adultery,  deaertion  for  two  years, 
conviction  of  an  infamous  crime  or  of  felony, 
malidous  attempt  upon  the  life  of  the  wife, 
pregnancy  by  another  man  at  the  time  of  mar- 
riage without  the  husband's  knowledge,  cruelty, 
indignities  by  the  hnsband  forcing  the  wife  to 
separation,  abandonment  of  tbe  wife  or  turn- 
ing ber  oat  of  doors,  and  refusal  to  provide  for 
her.  The  legal  rate  of  interest  is  6  per  cent, 
but  any  rate  not  exceeding  10  per  cent,  may 
be  oontraoted  for  in  writing;  if  more  than  10 

Gr  cent,  is  agreed  up>on,  only  0  per  cent  can 
collected.  TJsnry  is  puuiuiable  by  a  fine  of 
not  less  than  {100.  Tennessee  is  represented 
in  congress  by  10  representatives  and  2  sena- 
tors, and  has  therefore  IS  votes  in  the  electoral 
college. — On  Deo.  19,  1874,  the  bonded  debt 
of  the  state  was  $23,908,400,  which  was  large- 
ly contracted  by  the  indorsement  of  r^road 
bonds.  The  assets  of  tbe  state  on  bond  account 
amounted  to  tS,B17,89fl.  The  state  revenue  du- 
ring 1878  and  1874,  not  including  bonds  or  cou- 
pons paiil  by  railroad  companies,  amounted  to 
$3,618,703,  and  the  disbnrsemeuta  to  $8,290,- 
1G8.  According  to  tbe  federal  censns,  ^e  trne 
valne  of  property  was  $201,246,686  in  1860, 
94es,e03.892  in  1860,  and  $498,237,724  in 
1870.  The  assessed  valne  of  all  taxable  prop- 
erty, as  reported  by  the  atate  anthorities,  was 
$308,089,738  in  1878  and  $289,G3S,e&6  in  1874. 
The  amonnt  of  state  tax  levied  in  1873  was: 
East  Tennessee,  $S64,200 ;  Middle,  $64S,66e ; 
West,  $436,472;  total,  $1,283,368.  In  1874 
it  was:  £Bst  Tennessee,  $192,018;  Middle, 
$401,563;  West,  $410,190;  total,  $1,00G,06S. 
The  total  valuation  of  taxable  property  in  1672 
was  $266,874,266;  taxation,  $1,090,694.    The 
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constitution  proTides  tbat  all  property  shall 
be  taxed  according  to  its  value,  so  that  tbe 
taxes  shall  be  equal  and  nnif  orm  throughout 
the  state,  and  that  no  species  of  property  shall 
be  taxed  higher  than  any  other  of  tbe  same 
valne.  But  tbe  legislature  is  empowered  to 
except  from  taxation  property  held  by  the 
state,  counties,  cities,  or  towns,  and  ns^  ex- 
olusiveiy  for  public  or  corporation  purposes, 
and  such  as  may  be  held  ana  used  for  pnrposes 
purely  religious,  charitable,  scientific,  literary, 
or  educational.  In  1876  the  comptroller  re- 
ported that  DO  railroad  company  had  ever  pidd 
any  taxes  to  the  state ;  ana  that  no  corpora- 
tions, excepting  insurance  companies  and  a  few 
banks,  had  paid  the  taxes  levied  by  law  .—The 
state  prison  is  in  Nashville,  and  there  are  also 
several  temporary  prisons  in  various  parts  of 
tbe  state,  where  convicts  are  employed  upon 
railroads,  minc^  ftc.  Tbe  total  number  in 
confinement  during  the  two  years  ending  Dec. 
1, 18T4,  was  1,626,  of  whom  744  were  held  on 
Deo.  1,  187S;  881  were  received  dnring  that 
period,  and  963  were  in  confinement  at  the 
end.  Of  the  last  nnmber,  880  were  white  and 
663  colored  ;  926  were  males  and  36  females; 
18  had  a  good  and  97  a  fair  education,  199 
could  read  and  write,  and  664  had  no  eaaca- 
tion ;  34  were  under  16  years  of  age,  and  276 
under  21 ;  21  were  sentenced  for  life,  and  69 
for  20  years  or  longer.  The  prisoners  are  em- 
ployed under  lease  on  public  works,  buildings, 
railroads,  Ac.  The  revenue  thus  received,  is 
reported  to  be  greater  than  the  cost  of  snp- 

Sortiag  tbe  prison.  There  is  preaching  and 
nnday  school  instruction.  The  state  hospital 
for  tbe  insane,  near  Nashville,  was  opened  in 
1862.  The  average  daily  number  of  patients 
during  the  two  years  ending  with  1B74  was 
879 ;  tbe  whole  number  under  treatment  du- 
ring that  period  was  661,  of  whom  874  re- 
mained on  Jan.  1,  1875.  Of  the  latter,  all  but 
87  were  maintained  free  of  charge.  The  cost  of 
maintaining  tbe  institution  during  the  two  years 
named  was  $167,967.  The  accommodations 
of  the  hospital  are  inadequate,  tbe  number  of 
insane  in  the  state  being  estimated  at  not  less 
than  1,200.  The  Tennessee  school  for  the 
blind,  in  Nashville,  opened  in  1844,  had  66 
pupils  in  1874.  Its  cost  during  thot  year  was 
$88,890.  It  is  estimated  tbat  there  are  not 
fewer  than  I,SOO  blind  in  the  state.  This 
school  has  recently  been  very  much  enlarged. 
Tbe  Tennessee  deaf  and  dumb  school  is  In 
Enoxville,  and  was  opened  In  1846.  The  num- 
ber of  pupils  in  attendance  during  the  two 
years  ending  with  1874  was  166,  of  whom  121 
remained  on  Jan.  1, 1876.  There  were  seven 
instmctors.  The  ordinary  expenditures  during 
this  period  amounted  to  $68,866. — There  was 
no  satisfactory  system  of  common  schools  in 
Tennessee  prior  to  1873,  when  the  present  law 
providing  for  a  general  state  system  was  en- 
acted. The  school  fond,  which  had  been  lost 
or  diverted  to  other  purposes,  was  restored, 
together  with  the  suspended  interest.    A  per- 


byCoogle 


tnanent  fond,  amoonUng  in  1875  to  (3,612,- 
600,  was  tbQ9  Moored;  the  interest  oa  this, 
at  ttie  rate  of  S  p«r  cent,  per  annam,  is  dis- 
tribnted  semi-annasll;  among  tb«  comitiee  ao- 
oordlng  to  school  popnlation.  The  law  also 
BDthonzes  for  school  purposes  a  poll  tax  of 
$1,  and  a  tax  of  one  miO  on  the  dollar  up- 
on all  the  taxable  propertr  of  the  state,  and 
prorides  that  when  the  monej  derived  from 
the  school  fund  and  the  taxes  imposed  bj  the 
state  shall  be  insufficient  to  support  a  public 
sohool  for  five  months  in  the  year  in  each  of 
the  distriots  in  any  county,  the  eonntj  coort 
shall  lery  an  additional  tax  for  the  purpose,  or 
submit  the  proposition  to  a  vote  of  the  people. 
Aboat  one  half  of  the  counties  of  the  state 
have  levied  an  additional  tax  to  prolong  the 
BChoola.  The  total  annual  income  from  the 
permanent  fund  and  state  taxation  is  about 
1600,000.  The  state  superintendent  of  public 
instruction  is  appointed  for  two  years,  and 
receives  on  annual  salary  of  $3,000.  County 
superintendents  are  elected  biennially  by  the 
county  courts.  Three  directors  are  elected 
in  each  district  for  three  years.  The  public 
schools  are  free  to  all  persons  between  the 


ages  of  6  and  XB  years;  but  there  most  be  sep- 
arate schools  for  colored  persona.  The  school 
population  (one  connty  not  reporting)  on  Jnna 
80,  1876,  was  435,901;  white,  819,671;  col- 
ored, 106,280.  The  number  of  pupils  enroll- 
ed (one  county  not  reporting)  was  198,086; 
average  attendance  (16  counties  not  reporting), 
186,118;  number  of  schools  (18  counties  not 
reporting),  8,943;  achool  revenue,  1740,816; 
total  expenditures,  $703,868,  In  187B-'4  pub- 
lic schools  in  various  parts  of  the  state  received 
aid  from  the  Feabody  edncation  fund  to  the 
extent  of  $34,800.  The  state  normal  univer- 
sity, under  the  control  of  the  state  board  of 
education,  was  opened  as  a  department  of  the 
university  of  Nashville  in  December,  1876.  It 
has  an  annual  revenue  of  $6,000  from  the  Fea- 
body education  fund  and  $6,000  from  the  uni- 
veraity  of  Nashville.  Normal  instruction  is 
also  afforded  in  several  of  the  coUegee.  In 
several  of  the  cities  there  are  efficient  systems 
of  free  schools,  supported  in  part  by  the  cities 
and  in  part  from  the  state  and  county  school 
revenues.  The  universities  and  colleges  of 
Tennessee,  vlth  the  nnmber  of  instructors 
and  pupils  in  ie74-'5,  were  as  follows : 
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The  East  Tennessee  university  embraces  the 
state  college  of  agriculture  and  the  mechanical 
arts,  for  which  provision  was  made  by  congress 
in  1863.  The  university  was  organized  in  1940 
(the  East  Tennessee  college  having  been  opened 
in  1808),  and  the  agricultural  college  in  1869. 
There  are  three  conrses  of  study  of  four  years 
each,  agricultural,  mechanical,  and  classical ; 
and  two  preparatory  conrses  of  three  years 
each.  Each  senator  is  entitled  to  name  two, 
and  each  representative  three  students,  who 
may  attend  the  institution  without  charge  for 
tuition,  and  may  also  pass  free  on  railroads 
between  their  homes  and  the  university.  For 
others,  the  annual  cost  of  tuition  is  $8Q  in  the 
college  and  $80  in  the  preparatory  department. 
Students  are  required  to  perform  manual  labor 
daring  the  freshman  and  sophomore  years. 
The  university  has  a  considerable  library,  and 
cabinets  of  geology,  mineralogy,  and  zofitogy. 
The  university  of  the  Sonth,  at  Bewanee,  is 
under  the  control  of  the  Protestant  Episcopal 


church.  It  has  separate  schools  for  each  de- 
partment of  learning.  The  institution  has 
about  10,000  acres  of  land  on  a  plateau  of  the 
Cumberland  mountains,  2,000  ft.  above  the 
sea  and  1,000  ft.  above  the  surrounding  coun- 
try. Owing  to  the  favorable  climate  of  thia 
elevation,  studies  are  continued  during  the 
summer,  and  a  long  vacation  occurs  in  the 
winter.  The  nniversity  has  a  libraryof  over 
6,000  volumes.  The  East  Tennessee  Wesleyan 
university,  at  Athens,  has  a  collegiate  depart- 
ment, with  classical  and  scientific  courses,  and 
preparatory  and  academic  departments.  Fisk 
university  was  organized  in  1866  through  the 
efforts  of  the  American  missionary  association 
of  New  York.  It  is  designed  for  the  instruc- 
tion of  colored  persons,  and  has  made  the  trun- 
ing  of  teachers  a  promiuent  part  of  its  work. 
It  was  named  after  Gen.  0.  B.  Flsk,  then  com- 


byCoogle 


of  (100,000  have  been  rdsed  for  it  by  conoerta 
given  in  the  north  and  in  Qrest  Britain  by  the 
"  Jnbilse  Singers."  With  thu  moneT'  20  acres 
of  land  Lave  been  pnrchaaed,  on  which  ha» 
beenereotedJnbileehall,  iasbjl46ft  and  lii 
■lories  high.  For  the  nniTernt)'  of  Nashville 
and  Oentral  Teunetsee  college,  see  Nibbtille  ; 
for  Oamberland  university,  see  LaaiitoH;  see 
alao  YisoKMBiLT  UmvEaaiTT.  Instruotion  in 
tbeologf  is  provided  bj  Ceotral  Tenneasae 
college;  in  law,  tbeologj',  and  medicine,  bj 
Cnmberland  and  Vanderbilt  univerBitdei ;  and 
in  medicine  and  snrgerj,  hj  the  oniverBitj  of 
Nashville  and  the  Tennessee  college  of  phar- 
macj  in  Nashville.  The  last  named  was  or- 
ganized in  1873,  and  in  ]87&-'6  had  seven  in- 
structors. In  1870  the  state  containad  8,006 
libraries  with  an  a^regate  of  802,112  volumes. 
Of  these,  2,7S3  with  SB7,8ee  volnmes  were  pri- 
vate, and  773  with  204, 71S  other  than  private, 
inolnding  the  state  library  of  19,000  volnmee. 
The  total  number  of  newspapers  and  periodicals 
in  18T0  was  141,  inolading  Q  dailj,  1  tri-weelly, 
1  semi-weekly,  110  weekly,  1  bi-weekly,  1  semi- 
monthlj,  17  monthly,  and  1  quMl*rly.  In  1870 
there  were  8,180  religions  organizations,  having 
3,B43  edifices  with  876,624  sittings,  and  prop- 
erty valued  at  $4,687,878,  divided  as  follows: 
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— The  name  of  Tennessee  is  derived  from  Tan- 
uasaee,  the  Indian  name  of  the  Little  Ten- 
nessee river.  De  8oto  probably  visited  the 
epot  where  Uempbis  now  stands.  The  first 
settlement  was  attampt«d  in  17B4  by  a  small 
body  of  North  Garoliniana,  bnt  they  were 
speedily  driven  from  the  country  by  the  In- 
dians. In  17D0  the  first  permanent  settlement 
was  made,  and  Fort  Loudon  built  on  the 
Tennessee  river  abont  30  m.  from  the  present 
nte  of  Enoxrille.  This  was  the  first  Anglo- 
American  settlement  W.  of  the  Allegbanies 
and  S.  of  Pennsylvania.  In  1760  the  fort  was 
besieged  by  the  Indiuis,  and  the  whitea  capitu- 
lated, stipolating  that  they  shonid  be  allowed 
to  return  to  North  Oarolina.  On  the  second 
day  of  their  march  they  were  overtaken  by 
the  savages  and  many  of  them  butchered,  and 
the  sarvivors  redoced  to  captivity.  In  1761 
another  armed  force  from  Virginia  and  North 
Carolina  entered  the  district,  and  after  a  num- 
ber of  soccesaf  qI  battles  with  the  Indians  com- 
pelled them  to  sae  for  peace.    A  treatj  waa 
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made  with  them,  and  the  settlements  alon^  the 
Watanga  and  Holaton  rivers  increased  rapidly, 
b«ng  known  from  176U  to  1777  as  the  Watanga 
association.  In  the  colonial  assembly  of  North 
Carolina  in  177S  the  territory  was  represented 
by  depntiea  as  the  district  of  Washington ;  and 
in  the  revolutionary  war  the  settlers  nocked  to 
the  standard  of  the  colonists.  At  the  close  of 
the  revolntion  a  settlement  waa  made  on  the 
Cumberland  river  where  Nashville  now  stands. 
From  17T7  to  1784  the  territory  formed  part 
of  North  Oarolina,  which  set  apart  a  portion 
of  the  district  in  the  vicinity  of  Nashville  for 
bounty  lands  for  her  revolntionary  soldiers. 
In  1T8G  the  people  became  dissatisfied  with  the 
manner  in  which  they  were  treated  by  the 
government  of  that  state,  and  organized  the 
state  of  Franklin,  which  was  m^tained  nntil 
1788,  when  it  waa  agun  nnited  with  North 
Carolina.  In  1769  that  state  ceded  the  ter- 
ritory to  the  general  government,  and  in  1780 
it  was  organized,  together  with  Eentncky,  as 
the  territory  of  the  United  States  south  c^  the 
Ohio.  In  1794  a  distinct  territorial  govern- 
ment was  granted  to  Tennessee;  and  tn  1706 
a  state  constitntion  was  formed  at  Enoi- 
ville,  and  Tennessee  was  admitted  into  the 
Union.  The  oonsUtotion  was  amended  In 
18S4-'S,  and  again  in  1668.  The  seat  of  gov- 
ernment was  at  Knozville  from  1794  to  1611, 
eiceptiDg  in  1807,  when  it  was  at  Kingston; 
from  1612  to  1616  at  Kashville;  in  1617  at 
Eooxville;  in  1816  and  from  1819  to  1626 
at  Unrfreesboro ;  and  from  1826  to  the  pres- 
ent time  it  has  been  at  Nashville,  The  gen- 
eral asaembly  of  Tennesaee  was  convoked  in 
extra  session  Jan.  7,  1861,  to  consider  what 
action  sbocld  be  taken  by  the  state  in  view 
of  the  impending  difficulties  between  the 
north  and  Uie  south.  In  East  Teimessee  the 
people  were  generally  opposed  to  secession ; 
m  West  TenneBsee  there  was  a  strosgpopnlar 
sentiment  in  favor  of  separation.  The  gov- 
ernor, Isham  Q.  Harris,  actively  favored  the 
Bontbern  canse.  On  Feb.  9  the  people  of  the 
state  voted  on  the  qneition  whetoer  a  conven- 
tion should  be  held  to  consider  the  subject  of 
withdrawing  from  the  Union,  and  also  for  dele* 
gates  to  the  convention.  In  a  total  vote  of 
127,000,  there  was  a  majority  of  neariy  12,000 
against  a  convention.     Of  those  who  voted 


troops  made  npon  Tennessee  by  the  president 
after  the  firing  upon  Fort  Sumter  was  refused 
by  Gkiv.  Harris,  who  again  snmmoned  the 
legislature  to  meet  in  extra  session.  Early  in 
May  a  military  league  was  formed  with  the 
Confederate  States  by  commissioners  appointed 
for  that  purpose,  and  was  ratified  by  the  legis- 
lature. On  May  6  the  legislature  again  pro- 
vided for  snbmitting  the  question  of  secession 
to  the  people.  The  election  was  held  on  June 
8,  and  resmted  in  a  majority  of  67,676  for  sepa- 
ration, the  total  vote  being  162,161.  In  East 
Tennessee  tiiere  was  a  large  majority  in  favor 
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ot  the  UnloQ.  Troops  were  now  recruited  and 
armed  by  the  state  for  the  confederate  armj 
and  to  reaiat  iavaMoa  from  the  north.  Bat- 
teriea  were  erected  to  command  the  MissLwippi 
from  Memphis  to  the  EeutBck/  line;  troopa 
were  concentrated  in  West  Tennessee  nnder 
Gen.  Pillow;  and  the  confederate  forces  took 
posaeaaion  of  the  three  gaps  in  the  mountains 
of  East  Tennessee.  The  invasion  of  Tennes- 
see  bj  the  federal  forces  was  began  early  in 
13S3  bj  a  combined  naval  and  milituy  expe- 
dition, which  oaptored  Forta  Henry  and  Don- 
elson  in  Febroarj.  (See  Fort  Donblbox.) 
Nashville,  the  headqutirtora  of  the  confede- 
rate general  A.  S.  Johnston,  was  taken  a  few 
days  afterward,  when  the  state  ^venunent 
was  removed  to  Memphis.  (See  NiaaviLLB.) 
A  large  portion  of  the  state  having  now  been 
restored  to  federal  aathority,  Andrew  John- 
son was  appointed  military  governor  by  Presi- 
dent Lincoln,  and  oaaumed  the  duties  of  the 
oSoe  in  Nashville  on  March  12.  In  the  same 
month  a  formidable  fleet  of  ganboata  left 
Oairo,  III.,  for  the  pnrpoae  of  regaining  the 
Missisuppi  river  from  confederate  control.  The 
advance  of  this  fleet  forced  the  confederates 
to  abandon  Island  No.  10,  Forts  Pillow  and 
Randolph,  and  other  strongholds ;  and  on 
Jane  6  Mempbia  was  taken  by  the  federal 
forces  after  a  severe  engagement  between  the 
gnnboata.  In  November  Gen.  Roaecrons  ad- 
vanced from  Nashville  apon  Mortreeaboro, 
which  was  the  centre  of  Gien,  Bragg'a  oper- 
ations in  Tennessee.  After  a  severe  engage- 
ment lasting  several  days,  the  place  was  aban- 
doned by  the  confederates,  Jan.  4,  186S,  and 
then  became  the  depot  of  supplies  for  Qen. 
Sosecrans's  army.  The  confederatea  now  fell 
back  to  BhelbyviUe,  and  on  the  advance  of 
Rosecrane  in  Jane  retired  to  Chattanooga, 
which  they  abandoned  on  Sept.  8  npon  the  ap- 
proach of  Roaecrane.  On  the  IBth  and  20th 
a  severe  battle  was  fonght  abont  12  m.  S.  W. 
of  Chattanooga.  (See  OHicEAiiAiraA.)  The 
Union  forces  were  repnlsad,  but  continned  to 
occupy  Chattanooga,  which  however  was  be- 
eiegCHl  by  the  confederatea.  In  the  latter  part 
of  November  an  advance  waa  made  opon  the 
confederate  lines  by  Gan.  Grant,  which  result- 
ed in  the  complete  ront  of  the  confederates. 
Id  this  engagement  were  fought  the  battles  of 
Lookoat  monntain  and  Missionary  ridge.  (See 
Ohattanoooa.)  In  the  mean  time  Gen.  Bum- 
side  had  marched  into  East  Tennessee,  and  he 
took  peaceable  possession  of  Enozville  early  in 
September.  In  November,  1604,  the  state  was 
invaded  by  a  confederate  force  nnder  Qen. 
Hood.  Battles  were  fought  with  the  federal 
forces  at  Franklin  and  at  Nashville,  the  latter 
resulting  in  the  complete  ront  of  the  confed- 
erates, nnder  Qen.  Hood,  and  their  retreat 
from  the  state.  (See  Nashville.)  During 
1864  nnmerooa  raida  were  made  in  diSerent 

Sarta  of  Tennessee  by  the  confederates.  On 
an.  9,  1366,  a  state  convention  assembled  in 
Nashville  and  proposed  amendments  to  the 


oonstitntion,  abolishing  slavery  and  prohibit- 
ing the  legislMore  from  reoogniziug  propert; 
in  man.    A  schednle  was  adopted  ^nnnlHng 

the  military  league  made  in  1861  with  the 
Confederate  States,  also  the  declaration  of  in- 
dependence, the  ordinance  of  seoeasion,  and 
oU  acts  of  the  confederate  state  government, 
and  prohibiting  the  payment  of  any  debts  oon- 
trocted  by  that  government.  These  amend- 
ments were  ratified  by  the  people  on  Feb.  S2. 
W.  G.  Brownlow  waa  sobaeqaently  chosen 
governor,  and  members  of  the  legislature  were 
elected.  Each  voter  at  theae  elections  waa 
reqnired  to  take  an  oath  that  he  had  been 
and  wonld  continae  to  be  loyal  to  the  United 
Statea.  The  legislature  met  in  Nashville  early 
in  April,  ratified  the  18th  amendment  to  the 
federal  constdtntion,  reorganized  the  state  gov- 
ernment, and  elected  senators  to  congress. 
Among  the  acts  passed  was  one  prescribing  the 

Soalificationa  of  voters,  which  diBfran<£i8ed 
lose  who  bad  not  been  "publicly  known  to 
have  entertained  nnoonditional  Union  senti- 
ments from  the  outbreak  of  the  rebellion  until 
the  present  time."  The  14th  amendment  to 
the  federal  oonstitation  waa  ratified  in  18S6, 
and  the  state  was  soon  after  admitted  to  rep- 
resentation in  congress.  The  revision  of  th« 
constitution  by  a  convention  sitting  at  Nash- 
ville from  Jan.  10  to  Feb.  33,  1870,  was  ratified 
on  March  26  by  a  popular  vote  of  08,126  to 
88,872.-866  "  The  Gteology  of  Tennessee,"  by 
Dr.  J.  M.  SaSord  (186B),  and  "The  Resonroea 
of  Tennessee,"  prepared  nnder  the  direction  of 
the  stete  board  of  agriculture  by  J.  B.  Eille- 
brew  (Nashville,  1674).    (See  supplement.) 

IxmESas  ftlTIS,  the  largest  tribntary  of 
the  Ohio,  formed  by  the  anion  ot  the  Clinch 
and  Holston  rivers,  which  rise  fn  S.  W.  Vir- 
ginia, and  unite  near  Kingston,  Roaae  co., 
Tenn.  At  first  the  coarse  of  the  Tennessee  is 
S.  W.  to  Chattanooga,  near  the  S.  line  of  the 
state,  where  it  passes  through  a  part  of  the 
Camberland  range  of  mountains  in  a  series  of 
bends,  and  agun  turns  8.  W.,  entering  the  state 
of  Alabama,  and  at  Gunter's  Landing,  Marshall 
CO.,  Ala,,  assumes  a  direction  nearly  W.  by  N. 
Between  Lauderdale  and  Lawrence  counties 
it  spreads  in  a  broad  but  shallow  eipansioii 
called  Muscle  ahoala,  flowing  over  flint  and 
limestone  rocks  in  a  suocession  of  rapids  for 
SG  m.,  and  affording  a  large  amount  of  water 
power.  It  afterward  passes  near  Tnscumbia 
and  Florence,  on  opposite  sides,  and  at  Chicka- 
saw on  the  Mississippi  line  tarns  N.  W.,  and 
forms  the  boundary  thence  to  the  Tennessee 
line  between  Alabama  and  Mississippi.  Reen- 
tering Tenneaaee,  after  a  circuit  of  nearly  80O 
m.  fn  Alabama,  it  flows  almost  due  N.  till  it 
reaches  Birmingham,  Ky.,  when  it  turns  W.  N. 
W.  and  enters  the  Ohio  at  Padncah,  McCracken 
CO.,  BO  m.  from  the  mouth  of  the  latter.  Its 
length  from  Kingston  to  Padncah  is  estimated 
at  600  m.,  but  from  the  source  of  its  longest 
affluent,  the  Holsten,  it  is  more  than  1,100  m. 
Its  principal  tributaries  are  the  Sequatchie, 
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Punt  RooV,  Flint,  and  Dnak  rivers,  and  Elk 
and  Shoal  creeks,  entering  it  from  the  right ; 
and  the  Hiawassee,  BIr  Sandy,  and  Ctark'a 
rirera,  and  Town  and  Big  Bear  oreeka,  from 
the  left.  The  fall  of  tlie  river  in  its  whole 
oonrse  is  compoted  at  abont  2,01)0  ft.  It  is 
navigable  from  the  Uatcla  Rhoala  to  the  Ohio, 
259  m. ;  above  the  sboals  ateamboata  ascend  to 
Knoxville,  nearly  BOO  m.  The  seenerj  on  the 
npper  portion  of  the  rirer  ia  very  bijaDtifiil. 
Darby  eatimatea  the  area  drained  by  the  len- 

e  and  ita  tribntariea  at  41,000  sq.  m. 

X,  Aha.    See    Bnpplemant. 

\,  a  game  of  ball,  played  in  a  court 
bnilt  for  the  parpose,  with  a  playing  floor  113 
by  40  ft.,  end  walls  SO  fL  high,  aide  wall*  20 
ft.  bigb,  and  nanally  lighted  by  skylighta  or 
windows  above  the  20-foot  line.  The  players- 
are  two  or  four  peraoni  divided  aa  partnert 
on  the  "aervioe"  aide  and  the  "hazard"  side. 
The  ball  is  atmok  with  a  bat,  called  a  racket, 
the  etriking  part  of  which  b  covered  with  a 
cloae  hard  network  of  tendon.  The  player  or 
party  in  Htrikes  a  ball,  or  "  serves  "  it,  against 
the  bead  wall  of  the  conrt.  This  ball  mnat 
come  to  the  ground  over  "the  line,"  which  is 
a  network  stretched  across  the  middle  of  the 
coQrt,  6  ft.  high  at  each  end  and  S  ft.  high  in 
the  middle.  It  is  returned  by  the  player  or 
party  out,  who  mnst  in  torn  deliver  it,  by  ita 
reboond,  at  a  certdn  place  iu  the  conrt,  when 
it  ia  again  struck  by  the  player  in ;  and  so  the 
game  continnes.  Whoever  fails  to  "pot  the 
baU  op  "  properly  on  the  head  wall,  or  to  de- 
liver it  at  the  proper  place  on  the  court,  loaea. 
If  it  is  the  player  in  that  fula,  he  loses  bis 
hand  and  goes  oat ;  if  it  la  the  player  already 
OQt,  his  adversary  scores  a  stroke  toward  game. 
There  are  aeverat  other  contingencies  which 
go  to  making  the  score,  and  the  nomerons 
angles  caused  by  the  walls  constitute  the  in- 
trioacies  of  the  game. — The  name  is  from  the 
French  ttTtee,  hold,  as  in  striking  the  ball  the 
racket  must  be  held  firmly.  The  game  origi- 
nated in  France  in  the  16th  centnry,  and  Lonia 
XI.,  Erairy  II.,  and  Charles  IX.  were  expert 
players.  M.  Barre,  who  died  in  1S7B,  for 
many  yeara  snperintendent  of  the  tennis  conrt 
in  the  Tuileries,  was  considered  the  best  play- 
er that  ever  lived.  The  oldest  English  tennis 
conrt  was  bnilt  early  in  the  16tb  oentnry  in 
Hampton  Oonrt  paiaoe.  There  are  two  or 
three  olub  ooorta  in  London,  one  at  Leaming- 
ton,  and  one  at  Brighton. 

TBOnmf,  IHM,  an  Engliah  poet,  bom  at 
Somersby,  Oncolnshire,  in  1609.  His  father 
was  the  Rev.  George  Clayton  Tennyson,  rector 
ot  Somersby  and  vicar  of  Bennington  and 
Orimsby.  His  mother  was  a  danghter  of  the 
Rev.  Stephen  Fytcbe,  vicar  of  Lonth.  Alfred 
is  the  third  ot  twelve  children.  He  received 
his  early  education  from  his  father,  and  was 
sent  to  Trinity  college,  Cambridge,  where  in 
1829  he  gtuned  the  ohsnoellor's  medal  for  a 

Kem  in  blank  verse  entitled  "Timbuctoo." 
1827,  with  his  brother  Charles  (who  haa 
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slnoe  beeone  vicar  of  Orasby  and  aammed  tLe 
name  of  Taraer),  he  had  published  a  small 
volume  entitled  "Foems,  by  Two  Brothers." 
Coleridge  eniressed  the  opinion  that  only  the 
pieces  signed  "  0.  T."  gave  promise  of  a  com- 
mgpoet.  In  1880  Alfred  pablished  "Poems, 
chiefly  Lyrical,"  in  which  the  only  striking 
piece  was  "Mariana;"  but  a  revised  and  en- 
larged edition  (188S)  oontuned  "The  Lady  of 
Bhttlott,"  "The  May  Queen,"  "  (Enone,"  "A 
Dream  of  Fair  Women,"  and  "The  Lotos-Eat- 
ers." This  volome  attracted  comparatively 
little  attention.  In  1843  he  published  "  Eng- 
lish Idyls,  and  other  Poems  "  (2  vols.),  which 
oontained  all  that  he  oared  to  preserve  of  the 
previoos  volume,  and  included  also  "Locksley 
Hall,"  "  Morte  d'Arthnr,"  "  The  Talking  Oak,*' 
"The  Day-D^ean:^"  "The  Two  Voices,"  "  St. 
Simeon  Stylites,"  and  "  TJlysees."  Tenoysob's 
acknowledged  rank  as  the  £rst  of  living  poets 
dates  from  the  publication  of  these  volumes. 


the  question  of  the  proper  sphere  of  woman. 
The  songs  that  form  the  interludes  were  in- 
trodnced  in  the  second  edition.  "In  Memo- 
riara,"  a  series  of  129  brief  elegiac  poems,  sug- 
gested by  the  death  of  his  friend  Arthur  Hen- 
ry HalluD  (see  Hallau),  and  written  at  inter- 
vals since  183S,  appeared  anonymously  iu  1660. 
On  Nov.  81,  18C0,  after  the  death  of  Words- 
worth, Tennyson' was  appointed  poet  laureate. 
His  only  notable  performances  in  that  capacity 
are  the  "Ode  on  the  Death  of  the  Duke  of 
Wellington"  and  the  "Charge  of  the  Light 
Brigade  at  Balaklava,"  the  popularity  of  each 
of  which  has  been  inversely  as  its  merits. 
Both  of  these  were  included  in  the  volume 
entitled  "Maud,  and  other  Poems"  {18CC). 
"  Maud  "  was  so  anomalous,  both  in  narrative 
treatment  and  metrioal  construotion.  that  crit- 
ics and  readers  were  widely  at  vanance  con- 
cerning it;  but  there  was  no  dissent  from 
the  applanse  which  greeted  the  "Idyls  of  the 
King"  (16£9),  four  stories  in  blank  verse, 
under  the  titles  "Enid,"  "Vivien,"  "Elaine," 
and  "Oninevere,"  drawn  from  the  legends  of 
King  Arthur.  These  began  a  series  which 
was  continued  in  "The  Holy  Grail,"  "Gareth 
and  Lynette,"  "Felleas  and  Etarre,"  "The 
Last  Tournament,"  and  "The  PasaiDg  of  Ar- 
thur" (186g-'T2).  The. whole  epic  had  beeq 
foreshadowed  in  the  prelude  to  the  fragment 
entitled  "Morte  d' Arthur,"  which  after  80 
years  found  its  place  in  the  closing  poem  of 
the  series.  "  Enoch  Arden,  and  other  Poems  " 
(1864),  included  "  Sea  Dresms,  an  Idyl,"  for 
which  Tennyson  had  received  £10  a  line  on 
ita  original  pnblieation  in  "MacmiUan's  Ma- 
gazine." With  the  exception  of  "  Tithonue," 
"The  Northern  Farmer"  (in  dialect),  and 
one  or  two  other  short  pieces,  the  volume 
contained  nothing  worttiy  of  the  laureate ; 
but  the  principal  poem  met  with  a  wide 
popnlarity,  and  its  title  has  become  prover- 
Dial,  from  the   supposed  peculiarity   of   ita 
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plot.  "The  Window,  or  the  Songs  of  the 
Wrens,"  written  for  mnno  bj  Arthor  Snllivan, 
appeared  In  18T0,  and  "  Qaeen  Mar;,  a  Drama," 
In  18TB.  Tennfson  lived  at  Tarioai  plaoes, 
mnch  of  the  time  in  Loodon,  till  18G1,  when 
he  married  Emily,  danghter  of  Henry  Sell- 
wood,  and  settled  at  Farrin^ord,  Freshwater, 
Isle  o(  Wight.  In  ISSS  he  removed  to  Petera- 
field,  Hampshire.  Ho  has  alio  a  residenoa  at 
Aldworth,  Haalemere,  Surrey,  and  ia  lord  of 
the  manors  of  Grasby  and  Prior's  Freshwater. 
The  nniToraity  of  Oxford  conferred  on  him 
the  degree  of  D.  C.  L.  in  1859.  Since  1860  his 
poems  have  been  regolarly  reprinted  in  the 
United  States,  and  two  rival  editions  (New 
York  and  Boston,  18T1)  oontain  the  sappreased 
pieces  of  his  early  volumes,  and  also  some 
never  collected  by  himself.  His  "Poems" 
have  been  translated  into  German  by  W.  Herz- 
berg  (Dessau,  1804);  "In  Memariam  "  by  B. 
Waldraftller-Dnboo  (Hambarg,  2d  ed.,  1872) 
and  Agnes  von  Bohlen  (Berlin,  1874);  and 
"Enoch  Arden"  by  0.  Eeisel  (Leipsio,  1874). 
"Enid"  and  "Elaine"  have  been  translated 
into  Spanish  hy  Lope  Gisbert  (1875).  His 
"  Idyls  of  the  King"  have  been  illustrated  by 
Dor4.  D.  B.  Brightwell  has  pabliahed  a  con- 
oordanoe  to  Tennyson's  works  (London,  1869). 
— See  "  Analysis  of  Tennyson's  In  Memoriam," 
by  the  Rev,  F,  W.  Robertson  (1887);  "A 
Stady  of  the  Works  of  Alfred  Tennyson,"  by 
E.  0.  Taniah  (1888);  and  "Victorian  Poets," 
by  E.  0.  Stedman  (1875).— FfisoBBiaE,  his  elder 
brother,  obtuned  at  Cambridge  a  prize  for  a 
Greek  poem  in  1828,  and  in  18S4  published 
"Days  and  Hoars,"  a  volume  of  poems. 

TEXW  (Lat.  tenere,  to  hold),  the  second  of 
the  fonr  parts  in  barmonio  composition,  reck- 
oning from  the  baas,  or  the  highest  natural 
adalt  male  voice,  having  a  general  oompass 
from  0,  the  second  space  in  the  baas,  to  A  or 
B  fiat  in  the  treble,  though  composers  in  chorus 
writing  do  not  find  it  prudent  often  to  write 
higher  than  G  for  this  voice.  The  term  is  de- 
rived from  the  fact  that  in  the  ancient  part 
compositions  the  tenor  sustained  or  held  the 
plain-song  or  principal  air. 

TENSiS,  a  N.  E,  parish. of  Louisiana,  bor- 
dering on  the  Mississippi,  and  druned  by  Ten- 
sas river  and  Macon  bayou;  area,  880  sq.  m. ; 
pop.  in  187C,  18,520,  of  whom  17,100  were 
colored.  The  snrface  is  low  and  flat,  and  tbe 
soil  fertile.  It  has  steamboat  communica- 
tion with  tbe  interior  by  way  of  the  Tensas 
river,  which  runs  neariy  parallel  with  the  Mis- 
sissippi, and  Joins  the  Washita  in  Catahoula 
parish  to  torn(  Black  river.  The  chief  produc- 
tions in  1870  were  94,600  bushels  of  Indian 
corn,  13,060  of  sweet  potatoes,  and  25,371  bales 
of  cotton.  There  were  1,211  horses,  2,404 
mul^s  and  BSses,  3,748  cattle,  1,043  sbeep,  and 
2,eS4  swine.     Capital,  St.  Joseph. 

TENT  (Lat.  Unforium,  from  tendtre,  to 
stretch),  a  portable  habitation,  formed  gener- 
ally of  cloth  or  skint  stretched  npon  eords  or 
frames,  and  supported  by  poles.    Tents  have 
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always  been  the  dwellings  of  nomadio  tribes. 

The  natives  of  the  East  brought  them  at  an 
early  period  to  a  high  state  of  perfection,  and 
they  are  frequently  mentioned  in  the  Bible. 
The  patriarchs  were  dwellers  in  tenti,  and 
St.  Paul  waa  a  tent  maker.  Skins  are  first 
mentioned  as  a  tent  covering  in  Ezodns  zxvl, 
14,  where  the  tabernacle  is  ordered  to  be  cov- 
ered with  rams'  and  badgers'  skins.  Tenta 
of  cloth  made  of  camels'  and  goats'  hair,  like 
those  of  the  Arabs  of  the  present  day,  were 
also  used.  The  Persian  monarchs  passed  por- 
tions of  the  summer  in  tents  in  the  mountains, 
and  the  custom  of  living  in  them  during  the 
hot  months  still  prevails  in  the  East.  The 
Greeks  encamped  m  tenta  at  the  siege  of  Troy, 
and  the  magnificence  of  the  Persian  tenta  and 
tent  equipage  is  attested  by  many  ancient  wri- 
ters. Tents  were  early  used  by  the  Roman 
armiea,  the  first  being  made  of  skins  or  leath- 
er, and  Hannibal's  forces  were  provided  with 
them  when  they  crossed  tie  Alps  into  Italy. 
The  Roman  tabtmaeulum  resembled  the  house 
tent,  and  the  tentorium  the  wedge  tent  of  the 
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known.  The  armies  of  tbe  crusades  were  pro- 
vided with  elaborate  tenta,  and  their  Saracen 
antagonists  were  equally  well  furnished.  Me- 
dieval tents  were  sometimes  of  the  most  splen- 
did description.  The  finest  were  very  larg& 
of  the  pavilion  form,  and  divided  into  several 
apartments.  Their  hangings  were  frequently 
of  silk  and  damask  of  many  colors,  ana  their 
cords  and  stay  ropes  of  twisted  gold. — Tents 
are  said  to  have  been  first  issned  to  modem 
armies  by  Louis  XIV.,  bnt  they  were  furnished 
only  to  certain  privileged  corps.  According 
to  Bardin,  the  Prussian  army  was  the  first 
regularly  provided  with  them.  Until  near  the 
middle  of  the  18th  century  there  was  little 
nniformity  in  their  shape  or  qnality.  The 
earliest  form  in  use  in  modem  armies  waa 
probably  the  wedge  tent,  formed  of  a  square 
piece  of  cloth  over  a  ridge  pole,  and  without 
stay  ropes.  A  wedge  tent  rounded  at  one  end 
and  open  at  the  other  was  called  a  Mmnoniirt 
in  the  French  service  in  the  last  century.  The  - 
eortine  or  eourtint  was  an  oblong  wall  tent, 
used  by  officers ;  when  furnished  with  a  fly 
or  second  roof,  it  was  called  a  marquiu  or 
marquee.  The  use  ol  tents  in  tbe  French 
armies  was  almost  abandoned  after  the  begin- 
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ning  of  the  rerolation,  and  daring  the  wara 
of  the  empire  even  the  offioeri  were  nrel? 
provided  with  them.  It  was  not  Dutil  about 
18S0,  during  the  Algerian  war,  that  the  UnU 
abri  or  shelter  tent  began  to  be  regularly  fnr- 
ntshad  to  troops.  This  U  made  of  two  reo- 
tongnlar  pieces  of  canvaa,  each  S  ft.  S  in.  long 
and  6  Ft  4  in.  wide,  which  are  battoned  ' 
gether  and  raised  npon  two  stioka  so  ai 
foriD  a  roof  open  at  both  ends.  Each  soldier 
oarries  one  of  these  pieces,  one  of  the  sapport- 
ing  sticks,  and  three  p^^s,  which  together 
weigh  i  lbs.  H  oi.,  and  every  two  men  arf 
thus  enabled  to  provide  a  shelter  for  them- 
Belves.  Ihis  ii  still  the  Frenoh  regalatioi 
tent,  and  was  nsed  in  the  Crimea,  lo  Heiico, 
and  in  the  Franoo-German  war.  Besides  this 
the  Frenoh  have  three  troop  tents :  the  bcatut 
dt  police,  which  has  the  form  of  a  triangular 
prism,  to  each  end  of  which  is  Joined  a  hemi- 
cone ;  the  Urttt  elliptiqve  or  Taeoonet,  a  slight 
modiflcstion  of  the  former;  and  the  tvatteo' 
nique  or  mofahout,  a  cone  93  ft.  4  in.  in  di- 
ameter at  base  and  10  ft  8  in.  high,  with  an 
interior  curtain  14  in.  high,  which  drops  down 
aromid  its  base,  leaving  an  interior  diuneter 
of  18  ft.  8  in.  Kach  of  these  tents  has  two 
doors,  opposite  to  eaoh  other.  The  French 
use  also  a  marqaee  for  general  officers  and  a 
tenU  dt  Bomeil,  the  latter  i,  round  wall  tent 
20  ft.  in  diameter,  with  a  conical  roof.  In 
the  British  service  the  nse  of  tents  was  more 

Snerally  adhered  to  after  their  tntrodaotion 
an  in  the  continental  armies.    The  troop 
tent  principally  used  is  the  "  bell "  tent,  a  cou- 
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ical-roofed  round  tent  with  a  wall  one  or  two 
feet  high.  Its  diameter  at  the  base  is  14  ft 
and  its  height  10  ft,  and  it  is  intended  to  shel- 
ter 13  to  IS  men.  The  British  have  made  but 
little  nse  of  shelter  tents,  although  many  mod- 
els have  been  proposed.  The  Pmssian  troop 
tent  is  similar  to  the  bell  tent ;  but  in  the  cam- 
paigns of  ISee  and  18TD  the  Qerman  armies 
were  not  furnished  with  tents.  In  the  Aas- 
trisn  service  a  "  marching  "  tent  is  used,  which 
resembles  the  Frenoh  honrut  d«  police.  It  is 
18  ft  long,  14  ft.  wide,  and  abont  7  ft.  high, 
and  accommodates  10  men.  The  Thearekanf 
troop  tent  is  rectangular,  and  26  ft.  long  by 
S2  ft  wide.  It  has  a  oonical  roof,  with  side 
walls  S  ft.  high,  and  triangular  end  walls  7  ft. 
B  in.  high  to  the  apex.  An  officers'  tent,  made 
after  the  same  model,  is  also  used.  The  Ros- 
783  VOL.  XT, — 43 


NT  663 

sian  infantry  tent  is  sqnare,  with  a  centre  pole 
and  four  comer  polai.  It  is  14  ft  in  diameter 
and  the  side  walls  are  7  ft  high ;  it  is  intended 
for  14  men.  The  ofhoers'  tents  are  like  those 
of  the  men,  excepting  that  the  roofs  are  of 
double  canvas.  The  Italians  nse  shelter  tents, 
conical  tents,  and  marqueee.  The  shelter  tent 
is  formed  of  three  rectangular  sections,  one 
of  which  is  spread  on  the  groand.  The  pieces 
are  a  little  larger  than  those  of  the  tentt  abri, 
and  are  supported  by  mnskets  instead  of  sticks. 
The  oonical  tent,  which  is  used  by  offieers,  is 
a  modiBcation  of  the  French  UnU  eoniqu*. 


Fia.  S.— 1.  TbeunkMif'i  Annriui  Tent    S.  Blbtar  Tent 

A  similar  tent  is  in  use  in  the  Torkish  army 
also,  for  both  officers  and  men.  In  the  United 
States  the  tents  nsed  most  commonly  have 
been  the  wedge,  the  Sibley,  and  the  shelter. 
The  wedge  tent  is  8  ft.  ID  in.  long,  8  ft  4  in. 
wide,  and  B  ft  10  In.  high ;  it  is  intended  for 
five  or  six  men.  The  Sibley  tent  is  a  modi- 
fied Comanche  lodge ;  it  is  a  cone  abont  18  ft 
high,  with  a  diameter  at  base  of  IB  ft,  and  will 
shelter  IS  or  14  men.  During  the  last  years 
of  the  dvil  war  the  shelter  tent  waa  osed 
almost  eiolnsively.  The  sections  of  the  regu~ 
lation  tent  are  each  6  ft  long  by  fi  ft  6  b. 
broad,  and  .are  made  of  cotton  cloth  with  a 
coating  (rf  caontchono.  Each  section  has  a  slit 
in  it,  tnrough  which  the  bead  may  be  passed, 
thos  forming  a  poncho  on  the  march,  in  rainy 
weather.  It  can  also  be  nsed  as  a  blanket. 
Shelter  tents  are  sometimes  formed  in  the 
American  service  into  "  half-faoed  camps,"  by 
fastening  together  two  or  three  sections  and 
stretching  them  from  a  ridge  pole  to  the 
ground,  thus  making  a  back  ana  roof.  The 
triangnlar  ends  are  than  closed  with  other 
sections,  and  a  f  re  built  in  the  front,  which 
is  left  open.  This  contrivance  makes  a  very 
comfortable  shelter,  the  heat  which  is  reflect- 
ed from  the  roof  and  sides  keeping  the  men 
sufficiently  warm, — The  coverings  of  tents  are 
now  made  generally  of  flax  or  cotton,  hemp 
being  rarely  employed.  The  French  tissue  is 
of  Bet^an  or  Picardy  flax,  the  English  of  the 
best  long  Baltic  flax.  The  Austrian  and  the 
German  canvas  is  also  linen.  The  Italian  gov- 
lent  uses  cotton  canvas  for  large  tente, 
and  the  Turkish  government  uses  it  altogether. 
In  the  United  States  army  tents  are  made  of 
cotton  only,  which  is  cheaper  hare  than  linen. 
while  in  Europe  linen  canvas  can  be  produced 
at  a  lower  price  than  cotton.  The  relative 
merits  and  demerits  of  the  two  tissues  depend 
gre^y  on  their  mechanical  strnctare  ana  on 
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the  qaalitj  of   the  mftteriali  used,  bat  the 

weight  of  sttthorLtj  MetnB  to  favor  cotton  in 
preferenoe  t€  linen.  Jn  the  begimuna  of  the 
American  cItiI  wu,  when  the  price  of  cotton 
became  exoeseire,  the  United  Statei  govern- 
ment pnrchased  a  large  number  of  linen  tents, 
bat  the  troops  ol^ected  to  using  them,  and 
the;  were  repiaoed  hj  cotton  onea. — Hotpital 
TmtU.  In  ancient  timee  siok  and  wounded 
soldiers  were  treated  ia  their  general  qnarteni. 
Tenta  specially  aet  apart  tor  the  tick  are  add 
to  have  been  firet  provided  by  Qneen  Isabella 
of  Spain  during  the  wan  of  Granada,  but  the/ 
did  not  come  into  general  n»e.  Invalids  were 
oooasionall;  treated  in  tents  dnrinff  the  ITth 
aad  18th  oentnriee,  bnt  no  organized  tent  bos- 
pitaU,  the  record*  of  which  have  anj  sanitary 
valae,  were  establiibed  before  the  Crimaan 
war.  The  enforced  use  of  tent*  at  Varna, 
made  neceaaary  bj  the  abience  of  boaaea,  first 
arooeed  sttentioa  to  the  anbiect  of  tent  hog- 
pitals.  The  tent  naed  was  ue  boapltal  mar- 
qaee  of  the  Britiah  eervice,  which  is  a  double 
tent,  a  large  one  completely  enveloping  a 
amaller  one,  with  an  ur  aptoe  of  abont  18  in. 
between  them.  The  inner  tent  ia  28  ft  long, 
IS  ft.  wide,  and  IS  ft.  high  in  the  nuddle, 
with  walla  S  ft.  high,  and  it  bai  a  floor  cloth 
of  painted  canvas.  It  will  aocommodate  12  or 
14  peraona.  The  Pruaaiau  hoapital  tent,  adopt- 
ed in  18QT,  is  bonse-ahaped,  double,  aapported 
by  an  iron  frame,  and  large  enoogh  for  18 
beda.  In  the  Franco-German  war  a  amall 
sqaare  tent,  supported  bj  a  light  wooden  frame 
and  baring  a  projecting  pyramidal  roof,  was 
naed.  It  was  intended  for  but  two  beds,  and 
was  specially  devoted  to  the  treatment  of  those 
soflering  from  contagious  diseases.  The  Tarka 
have  made  nae  of  a  hospital  tent  which  is 
described  as  of  a  long  oval  shape,  supported 
bj  a  pole  at  each  end,  and  made  of  double 
canvas.  The  Rowians,  Auatrians,  and  Italians 
have  no  apeolal  tent  set  apart  for  this  pur- 
pose.   The  hospital  tent  used  by  the  United 
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States  government  is  a  rectangular  bonae  tent, 
14  by  16  ft.  in  diameter,  and  11  ft  high  in 
the  centre,  with  a  wall  4  ft.  6  in.  high,  and  a 
fly  forming  a  second  roof  which  overlaps  the 
wall  abont  a  foot  At  one  end  it  is  fnrniahed 
with  a  lapel  so  that  two  or  more  tents  can  be 
joined  together  to  form  one  long  tent.  Each 
tent  aooommodatea  eight  or  ten  patients. — See 
"The  American  Ambulance,"  by  Dr.  Thomas 
W.  Evans  (London,  1878). 

nCHUKE  (Lat  Unere,  to  hold),  in  its  most 
general  sense,  the  mode  of  holding  property. 


In  law  it  U  nsnally  oonflsed  to  the  manner  of 

holding  land  or  real  property.  The  first  grand 
division  of  tenorea  ia  into  ^odial  tenures  and 
f  endal  tenures.  Of  the  word  allodial,  both  the 
origin  and  the  exact  original  meaning  are  un- 
certain. Practically  it  means  a  tenure  which 
unites  the  rieht  of  tha  lord  and  the  right  of  the 
tenant,  or  aU  right  and  title  to  or  Interest  ia 
the  land.  Hence,  one  who  held  land  by  allo- 
dial tenure  had  full  and  unenoumbered  posses- 
aion  of  it,  with  an  absolute  right  to  use  and 
dispose  of  It  at  his  own  pleasure,  with  no  con- 
trol of  any  one,  and  no  responsibility  to  &ny 
one.  An  allodia]  holding  stands  in  direct  con- 
trast with  a  feudal  tenure,  of  which  it  was  the 
esaential  quality  that  a  tenant  held  it  of  a  lord, 
and  that  tenant  and  lord  had  each  their  aepa- 
rate  rights  andintereata  in  it  and  over  it,  or,  in 
the  language  of  the  law,  their  separate  estates 
in  it.  From  this  cbaraoteristio  of  allodial  ten- 
are,  it  is  sometimes  aaid  that  all  the  land  in 
the  United  States  is  held  by  this  tenure.— It 
seems  to  be  generally  admitted  that  previous 
to  the  prevalence  of  the  feudal  system  the  landa 
of  European  nation*  were  held  by  allodial  ten- 
ure, and  that  during  the  convulsions  of  the  Qth, 
10th,  and  Uth  centuries,  it  became  common 
for  holders  of  land  voluntarily  to  convert  their 
allodial  tenure  intoafeudal  tennre,  and  ao  hold 
of  some  lord.  One  reaaon,  and  probably  the 
strongest,  was  to  obtun  his  support  and  pro- 
tection in  retom  for  the  allegiance  of  the  ten- 
ant ;  but  it  may  be  believed  that  another  cause 
of  this  change  was  the  general  desire  to  profit 
by  the  opportunity  which  the  feudal  system 
offered  of  escaping  from  the  disordered  and 
fragmentary  condition  of  society  then  preva- 
lent This  feudal  system  was  nowhere  more 
fnllv  developed  or  more  firmly  established  than 
in  Normandy.  It  waa  therefore  a  matter  of 
courte  that  when  William  acquired  England 
under  a  claim  of  title,  bnt  by  the  power  of  a 
feudal  army  which  he  carried  with  him,  be 
should  establish  his  victoriona  chiefs  upon  the 
land  their  arms  had  won  under  that  feudal  aya- 
tem  which  waa  admirably  adapted  to  give  to 
the  sovereign  lord,  at  any  moment  a  martial 
array  that  ^ould  combine  nearly  all  the  avail- 
able force  of  the  country,  and  be  supoorted  by 
all  Its  available  resources.  He  dividea  the  land 
in  unequal  portiona,  observing  that  gradatton 
of  rank  and  of  possesmon  which  constituted  a 
characteristic  feature  of  the  aystem.  Wbile 
he  who  received  a  single  manor  became  a  baron 
and  had  his  own  court,  they  who  received  six 
or  more  were  originally  classed  as  greater 
barons ;  and  to  some  of  his  principal  chiefs  he 
gave  as  many  as  TOO  manors.  In  this  way  he 
divided  most  of  the  valuable  land  of  England. 
His  immediate  successors  followed  the  same 
system,  and  before  a  century  bad  elapsed  the 
feudal  aystem  and  the  feudal  tenures  were 
established  over  nearly  all  England.  All  these 
tenures  rested  upon  the  fee  (see  Feb)  ;  but  they 
were  very  various,  and  divided  the  interest  in 
and  tlie  beneficiary  use  of  the  land,  between 
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the  lord  and  the  vassal,  in  t«7  difl««iit  pro- 
portionB.  There  were  geuerall]'  msnj  lords, 
for  the  ajBtem  of  aubinfendatioii  prevailed, 
and  the  raual  held  of  his  immediate  lord,  he  of 
the  next  higher,  and  he  of  the  next,  the  series 
always  going  up  to  and  ending  with  the  sov- 
ereign. Henoe  we  may  say  that  all  tenure 
rested  upon  two  principles :  one,  that  all  laud 
was  held  of  the  sovereign,  who  retained  cer- 
tain rights  and  interests  Uierein ;  the  other,  that 
all  the  rights  and  interests  of  all  the  lords,  and 
of  the  tenant  finaJly  in  poaseasion,  added  to- 
gether, constitated  that  allodial  tenure  already 
mentioned.  There  were  varioas  kinds  o(  ten- 
nre,  as  fur  example  tenure  by  copyhold,  ten- 
ure in  gaveltdnd,  and  the  tenore  of  borough 
English.  Uf  copyhold  there  is  nothing  in 
the  United  States.  The  principal  feature  of 
tenure  in  gavelkind  was  that  all  the  tout  in- 
herited equally  and  together,  instead  of  the 
eldest  son  alone,  which  latter  is  the  role  of  the 
feudal  system,  snd  is  nearly  nniversal  in  Eng- 
land. (See  GivuxiND,  and  Hrik.)  Of  tenure 
by  boroagh  English,  the  essential  principle  Is, 
that  neither  the  eldest  nor  all  the  sons  inherit, 
but  the  youngest  takes  as  heir.  For  this  strange 
oostom  Littleton  aocounts  by  the  lesser  abihty 
of  the  youngest  son  to  take  care  of  himself ; 
bnt  a  custom  prevalent  in  many  parts  of  the 
United  States  offers  a  more  probaole  explana- 
tion of  this  tenure.  It  is  common  in  Kew 
England,  for  example,  for  the  eldest  son,  as  he 
comes  to  maturity,  to  receive  what  asaiatance 
his  father  oan  give,  which  is  considered  as  his 
■hare  of  the  estate;  the  same  thing  is  done 
frith  other  sons  as  they  reach  full  age ;  until 
at  length  only  the  youngMt  son  is  left  to  take 
charge  of  his  parents,  when  they  die  he  has 
the  homestead ;  or  while  they  live  they  reliu- 
qoiih  it  to  him,  taking  his  obligation  or  trust- 
ing to  his  affection  for  support.  The  same 
cnatom  is  said  to  exist  in  Tyi'ol,  Bavaria,  and 
other  parts  of  Germany. — The  tenure  with 
which  we  have  most  concern  is  that  of  socage. 
This  was  wholly  liberated  from  the  stringent 
military  services  which  generally  prevailed,  and 
the  oivU  services  on  which  land  was  held  under 
It  were  for  the  most  part  easy  and  honor- 
able. At  an  early  period  it  became  known  as 
"  free  and  common  socage,"  and  as  this  tenure 
spread  over  England,  the  severities,  restric- 
tions, and  encumbrances  of  the  common  feu- 
dal tennree  passed  away,  until  this  process  was 
completed  by  the  statute  12  Charles  II.  (1S61), 
and  nearly  all  the  old  feudal  tenures  (all  in 
fact  which  were  in  any  way  burdensome  or 
restrictive  of  the  proper  rights  of  the  tenant) 
were  reduced  to  the  tenure  of  free  and  com- 
mon socage.  This  tenure  has  all  the  actual 
advantages  of  allodial  ownership.  The  bene- 
ficial nee  whirh  one  who  holds  by  this  tenure 
has  in  the  Isnd  compriaes,  for  all  practical  pur- 
poses, a  sole,  undivided,  and  unencumbered 
interest.  Escheat  remains  as  a  feudal  incident 
to  the  tenure,  but  the  lord  cannot  profit  by  it 
if  the  tenant  has  an  beir  or  chooses  to  make  a 
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will.  The  tenant  in  fee  simple  of  tanda  held 
in  free  and  common  socage  can  make  an;  dis- 
position of  them,  and  carve  any  estates  out  of 
them,  which  the  law  of  real  estate  permits; 
and  any  one  to  whom  he  grants  it  by  sale  or 
gift,  or  devises  it  by  will,  takes  title  directly 
from  the  grantor  or  testator,  and  his  title  is 
oomplete  without  the  consent  or  ooncnrrence 
of  the  lord  or  any  action  whatever  on  his  part. 
It  may  be  added  that  this  tenure,  unlike  most 
other  feudal  tenures,  has  no  reference  what- 
ever to  the  rank  or  occupation  of  the  tenant, 
or  to  the  purposes  to  which  the  lands  are  ap- 
plied. This  was  the  tenure  created  or  pre- 
scribed by  all  the  early  colonial  charters  or 
patenta  from  which  our  titles  are  now  de- 
rived ;  as  the  charter  of  Virginia  in  1606 ;  the 
patent  of  New  EngUnd  in  1620;  the  obarter 
of  HassachusetU  in  1G29 ;  of  Maryland  in  1  Be2 ; 
of  the  province  of  Maine  in  168(1 ;  of  Connec- 
ticut in  1662 ;  of  Carolina  in  1668 ;  of  Rhode 
Island  in  1668;  of  Pennsylvania  in  1681 ;  the 
act  of  the  general  assembly  of  the  colon;  of 
New  York  in  1681 ;  and  the  charter  of  Geor- 
gia in  1T82.  But  in  Now  York,  Pennsylvania, 
Connecticut,  and  Michigan  all  feudal  tenures, 
including  of  course  that  of  free  and  common 
socage,  are  abolished  by  statute;  and  it  seems 
to  be  held,  that  under  the  proviaions  of  the 
ordinance  of  1T8T  the  doctrine  of  tenures  is 
not  in  force  in  any  of  the  states  formed  out  of 
the  territory  to  which  that  ordinance  applied. 
Subatantially,  our  tenure  unites  what  is  nest  tn 
both  the  sllodial  tenure  and  that  by  free  and 
common  socage.  Nor  is  the  fact  without  its 
historical  value,  that  the  allodial  tenure,  which 
formerly  prevailed  over  all  Europe,  among  all 
the  nations  who  were  the  ancestors  of  Euro- 

Sian  nations  and  so  of  our  own,  after  being 
splaced  for  more  than  1,000  years  by  the 
feudal  system,  is  at  lengtii  reestablished  in  full 
force  throughout  the  United  States.  And  yet 
there  are  reasons  for  thinking  the  tenure  of 
free  and  common  socage,  freed  as  it  certainly 
is  now  from  all  feudal  encnmbranoe,  explains 
and  illustrates  oor  law  of  real  estate  better 
than  the  other  theory.  One  reaaon  is,  that 
the  principles  of  the  feudal  aystem  do  in  fact 
underlie  sll  the  doctrines  and  all  the  forms  of 
the  common  law  in  regard  to  real  estate;  and 
wherever  the  common  law  prevails,  which  it 
does  in  all  the  states  excepting  Louisiana 
(where  the  municipal  law  is  founded  upon  the 
Roman  civil  lawt,  the  principles  of  the  feudal 
law  and  of  feuilal  tenure  must  be  understood 
and  made  use  of.  Another  reason  is,  that  the 
law  of  escheat  is  universal  with  ua  (see  Ee- 
orbat),  and  it  is  governed  by  the  law  of  feu- 
dal tenure,  modified  by  our  statutes.  A  third 
reason  is,  that  the  important  and  universal  law 
of  eminent  domain  la  far  better  underatood 
and  applied  by  the  theory  that  all  property  ia 
held  from  the  sovereign,  that  is,  the  state  or 
people ;  and  that  in  the  original  grant  on  which 
all  titie  is  founded,  the  sovereign  reserved  the 
right  to  resume  the  same  for  his  own,  that  is, 
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for  the  pabllo  nae,  on  making  Bdeqnate  com- 
penaation.  Yet  another  rwson  is,  that  the 
obligation  of  fealtj  xe/samta  in  foil  force.  It 
ia  noir  and  here  an  obligaljon  oal?  to  the  bot- 
ereisn.  It  is  implied,  or  rather  it  in  expregsed, 
in  the  oath  of  lulegiance ;  but  it  does  not  de- 

§ead  OQ  this  oath.  It  U  the  obligation  and  the 
uty  which  rest  on  every  citizen  of  the  United 
States,  as  the  oondition  npon  which  he  hoida 
all  property,  all  intereste,  and  all  rights,  to  bo 
"feall  and  loiall,"  as  the  old  law  expressed  it, 
to  be  futhfnl  and  lojal  to  his  sovereign,  that 
ii,  to  the  stats  and  to  the  Union. 

TEOCIUJ.    See  Maiioo,  vol.  li.,  p.  4T4. 

IGOS,  an  ancient  Ionian  oitj,  on  the  W.  coast 
of  Asia  Minor,  aboat  26  m.  S.  W.  of  Smyrna. 
It  is  noted  as  the  birthplace  of  Anacreon.  It 
Lad  two  good  harbors,  and  was  a  flourishing 
commercial  town  till  the  Persian  conquest. 
The  village  of  Sighajik,  If  m.  N.  of  Teoa,  has 
walls  constrnoted  (rom  its  rains.  The  chief 
Toin  is  that  of  the  temple  of  Bacchos. 

TEPtnZ,  or  npUti,  ft  watering  place  of  N. 
Bohemia,  In  the  circle  of  LeitmeritE,  46  m, 
N.  W.  of  Prague;  pop.  in  18T0,  inoluding  the 
adjoining  village  of  ScbOnan,  11,016.  In  the 
season  of  1S76  it  was  visited  by  about  80,000 
invalids  and  tourists.  Of  the  17  alkalO'Saline 
q>ringa,  II  are  now  used,  chiefly  for  the  gont 
end  rhenmatism.  A  treaty  of  alliance  between 
Bae^  PrDsaia,  and  Aaitria,  against  Napoleon, 
was  oonolnded  here,  Sept.  9,  1818. 

TGItDEHDllU,  lUk  tL    See  BoqotX. 

TGRiHO>  L  A  provinoe  of  S.  Italy,  former- 
ly AbroiEO  mteriore  I.  (See  Abbdxzo).  IL  A 
town,  capital  of  the  provinoo  (ano.  Intaramna), 
8Q  m.  S.  £.  of  Rome;  pop.  abont  19,000.  It 
is  the  see  of  a  bishop,  and  has  a  modernized 
Oothio  cathedral,  and  manufactories  of  hats 
and  cream  of  tartar.  Interamna,  which  is  also 
the  ancient  name  of  Temi  and  other  places, 
was  a  city  of  Picennm.  Uany  vestiges  of  the 
ancient  city  have  been  discovered  on  the  site 
of  Teramo. 

TEUTOLMT  (Gr.  rlpat,  a  wonder  or  mon- 
ster, and  Hyoc,  discourse),  that  branch  of  phys- 
iological science  whiah  treats  of  the  malfor- 
mations and  monstroei^es  of  plants  and  ani- 
mals. On  account  of  its  greater  interest,  more 
attention  has  been  given  to  the  latter,  particu- 
larly within  the  present  century,  by  French 
and  German  physiologists.  There  was  no  at- 
tempt to  aystematite  the  study  of  monstrosities 
till  the  time  of  Isidore  Geoffrey  Saint-Hilaire, 
who  gave  the  science  the  above  name.  His 
olassificatioQ  is  given  in  the  article  Mohbtsb. 
lie  divides  the  history  of  monstrosities  into 
three  periods,  viz. :  the  fabolous,  the  positive, 
and  the  scientiflc.  The  fabulous  period  is  all 
that  prior  to  the  18th  oentnry;  the  positive 
embraces  the  first  half  of  the  ISth  century ; 
while  the  scientific  dates  from  the  middle  of 
that  centnry.  In  the  fabulous  period  the  prev- 
alent belief  attributed  the  formation  of  human 
monsters  to  divine  anger  as  punishments  to 
parents,  or  to  demoniacal  inflnenoe,  and  as  the 
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Cgeny  of  the  devil  they  were  destroyed.  As 
)  as  the  beginning  of  the  ITth  centnry  it 
was  said  by  learned  men  that  children  with  nx 
fingers  were  made  in  the  image  of  the  devil, 
and  a  remnant  of  such  superstition  stiU  eiiats. 
The  first  important  work  was  pnblidied  by 
Leicetus  in  1616,  in  which  he  gives  a  gratit 
collection  of  the  most  fabulous  monsters.  Ho 
quotes  largely  from  a  work  on  monsters  by 
Lycosthenes  (lOT),  and  his  pages  abound  in 
wonders.  A  work  published  by  Uailer  in  1768 
is  the  first  which  may  be  regarded  as  scien- 
tific. Buffon  gives  a  dasufication  of  mon- 
sters in  his  "Natural  History."  Meckel,  the 
celebrated  physiologist,  published  a  complete 
treatise  on  monsters  in  bis  ffnTidirueh  derpa- 
thokguehm  Anatomit  (181Z-'18),  and  Tiede- 
mann  makes  important  observations  on  the 
genesis  of  monsters  in  his  Anatotaie  der  hopf- 
lotm  Mittfftburten  (181S).  Works  of  the  great- 
est importance  were  those  of  the  two  Oeof- 
froy  Bajnt-Hilaires  (1822,  1629,  and  18!)2-'6). 
A  work  on  monsters  in  Datch  and  Latin,  by 
W.  Vrolik,  is  ono  of  the  most  complete  man- 
uals on  teratology  (Amsterdam,  ie40--'42 ;  new 
ed.,  fol.,  with  100  plates,  1849),  and  oontoioa 
the  most  complete  atlas  that  has  ever  been 
published.  See  also  articles  in  the  transactiona 
of  the  New  York  state  medical  society  for 
1865,  '66,  '67,  and  '68,  on  "  Diploteratology," 
by  Dr.  J.  O.  Fisher  of  Sing  Sing,  N.  Y.,  ^ving 
a  brief  history  of  the  subject  of  teratology, 
adding  to  the  olassifioation,  and  giving  also 
the  history  of  many  cases  of  doable  monsters; 
J.  North,  "Lectores  on  Uonstrosities"  (Lon^ 
don  "Lancet,"  1840);  Allen  Thompson,  "Re- 
marks upon  the  Early  Oondition  and  Probable 
Origin  of  Doable  Monsters,"  in  "London  and 
Edinburgh  Monthly  Journal  of  the  Medical  Sci- 
ences" (1844);  J.  Vagal,  Pa^ologitehe  Anato- 
mit del  MtntehlUhtn  Korpen  (Leipsic,  184fi) ; 
C.  Rokitanaky,  Lthrbtieh  der  patAolJ>giteh«n 
.ii»«(<WM(Vienna,1861-'61);  William  P.  Mont- 
gomery, "Account  of  a  very  remarkable  Case 
of  Double  Monster,"  &c,,  in  "Dublin  Quar- 
terly Journal  of  the  Medical  Sciences"  (18S3); 
A.  FOrster,  Die  Mit^ilduTigen  dei  Mentehtn 
(S  vols.  4to,  with  2S  plates,  Jena,  1861);  and 
M.  Lerboollet,  Reehtr^iti  tur  Ut  monttrwnUa 
du  hroehet  obtenim  dant  Vmuf,  et  tur  lettr  mode 
dt  produetion,  in  the  Annalet  dtt  teiencn  no- 
twrellet  (Paris,  1668). 

TEBIIOi,  a  supposed  metal  discovered  by 
Mosander  in  1843,  associated  with  erl»nm  and 
yttrium  in  the  mineral  gadolinite.  Very  oar«- 
fuUy  conducted  experiments  of  Bahr  and  Bun- 
aeu  throw  great  doubt  on  the  existence  of  ter- 
bium, and  further  experiments  are  required  to 
afford  a  perfectly  satisfactory  answer  to  the 

Sieation  whether  crude  yttria  is  a  mixture  of 
ree  earths  or  of  only  two.  According  to 
Delafontaine,  terbia  is  an  earth  of  a  pale  rose 
color,  the  solutions  of  which  exhibit  an  ab- 
sorption speotmm,  whereas  the  salts  of  erbia 
do  not  exhibit  the  same  phenomenon  by  pris- 
matic analysis.    The  metal  terbium  has  never 
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been  isolated,  and  a  majority  of  cbemista  at 
present  discredit  its  existenee. 

IfBBIIU,  Gmi,  a  Dotoh  painter,  bom  in 
ZwoUe  in  1008,  died  in  Deventer  in  1681.  He 
paiatad  cabinet  size  oonverBatiOD  pieoes,  masi- 
oal  parties,  and  ladies  at  their  toilets.  In  1648 
be  painted  a  pictore  of  the  plenipotentiaries 
assembled  at  the  congress  of  Mtknster,  which 
led  to  bis  being  invited  to  Uadrid  by  Philip 
lY.  He  exoelled  in  color  and  the  finiaJijng  at 
bis  draperies,  especially  white  eatin. 

TmCQBl,  one  of  the  Azore  islands,  near  the 
centre  of  the  group ;  lat.  B8°  iC  S.,  Ion.  27' 
10'  W. ;  extreme  length  SO  m.,  general  breadth 
about  13  m. ;  pop.  aboat  50,000.  The  coast  is 
generally  bold  and  precipitous,  and  the  central 
part  of  the  island  b  monntBinODB,  the  sominits 
consistiDg  mostly  of  fertile  plains.  Many  of 
the  monntain  masses  are  composed  of  soft 
pomice.  The  island  is  well  watered,  and  the 
soil  fertile.  Grain,  wine,  and  cattle  ere  pro- 
duced, and  it  exports  oranges  and  lemons. 
Capital,  Angra. — la  1820  Terceira  became  the 
seat  of  the  r^noy  for  Dona  Maria  da  Gloria 
during  Dom  Mignel's  nsorpation  in  Portugal, 
and  Dom  Pedro  I.  of  Brazil  collected  there 
forces  for  the  recovery  of  his  daughter's  throne, 

TOUaW.    Bee  Bbip  Wobk. 

TBHHX  (Pnnucs  Tebbnthts  Aran),  a  Bo- 
man  comic  poet,  bom  in  Carthage  about  lOfi 
B.  0.,  died  abont  16B,  He  became  a  slave  of 
P.  TerentEns  Lacanns,  a  Roman  senator,  wlio 
gave  him  an  exoellent  education,  and  finally 
ireed  him.  The  Andria,  his  first  play,  was 
acted  in  166,  and  Its  success  introduced  bim 
into  tbe  best  society  of  Rome,  Lnlins  ood  the 
younger  Scipio  being  among  his  associates. 
Later  in  life  be  went  to  Greece,  end  there 
translated  108  of  Menander's  comedies.  The 
manner  of  bis  death  is  nnoertain,  tbongh  the 
common  account  ascribes  it  to  grief  at  the  loss 
of  all  bis  translations  of  Menander.  Six  of  his 
comedies  are  extant,  and  besides  the  Andria 
("  The  Woman  of  Androi "),  the  plot  of  which 
was  adopted  by  Steele  in  his  "  Conscious  Lov- 
ers," there  are  Hteyra  ("The  Stepmother"), 
prodnced  in  IBS ;  Etavton  -  Timor<mmenc* 
C'The  Self-Tormentor"),  produced  in  168; 
Ewivekv*  ("The  Ennucb"),  the  most  popular 
of  his  ptays,  for  which  he  received  6,000  k*- 
teroes,  produced  in  162 ;  Phormio,  produced 
in  162;  and  Adetphi  ("The  Brothers"),  acted 
first  in  160.  The  dramas  of  Terence  all  belong 
to  Ihi/abvla  palliaia,  and  with  the  exception 
of  the  last  two  were  first  performed  at  the 
Uegalenan  games.  Tbe  plots  were  borrowed 
from  Menander.  Terenoe's  Latinity  Is  elegant, 
and  bis  works  have  been  banded  down  in  a 
very  oorreot  state.  There  bave  been  nnmer- 
ous  imitations  of  bis  comedies  by  the  mod- 
emo,  and  they  have  been  translated  into  near- 
ly all  the  laDgnages  of  Europe,  The  first  edi- 
tion is  probably  that  of  Milan  (fol.,  14T0).  Re- 
cent emtions  of  tbe  text  with  notes  are  those 
of  Davie*  (London,  1869),  Wagner  (London, 
1869),  and  Umpfenbaoh  (Berlin,  1870).  Among 
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English  translations  are  those  of  Colmsn  (Lon- 
don, 176S),  Patrick  (DabUn,  182S),  and  RUey 
(London,  1863). 

TiaBCKE,  Mary  TlqAla  (Hawbb),  an  Ameri- 
can novelist,  under  the  pseudonyme  of  Marion 
Harland,  bom  in  Amelia  comity,  Va.,  about 
1836.  At  the  age  of  16  she  published  in 
"Godoy's  Lady's  Book"  a  sketch  entitled 
"Marrying  from  Prudential  Motivee,"  wLirb 
was  copiw  into  an  English  periodical,  trans- 
lated into  French,  retranslated  into  English, 
and  published  in  England  and  America  as  an 
Enghsh  tale.  In  1866  she  married  tbe  Rev. 
E.  P.  Terbune,  and  since  18GS  has  resided  at 
Newark,  N.  J.  Her  works  are:  "Alone" 
(Richmond,  IBGi;  19th  ed.,  18B6);  "The 
Hidden  Path"  (New  York,  1866);  "Moss 
Side  "  (16B7) ;  "  Miriam  "  and  "  Nemeais  " 
(1860);  "Husks"  (1868);  "Husbands  and 
Homes"(186B);  "Sunnybank"  (1866);  "The 
Christmas  Holly"  (1867);  "Ruby's  Husbsnd" 
(1868) ;  "  Phemie's  Temptation  "  (1869)  ; 
"Helen  Gardner,"  "The  Empty  Heart,"  "Com- 
mon Sense  in  the  Household,  a  Manual  of 
Practical  Honsewifery,"and"  At  Last  "(1870); 
"  Tme  as  Steel "  (1872) ;  "Jessamine "  (1878) ; 
and  "Frmn  my  Youth  Up"  (1874). 

TBimn-IHEmESE  (anc  TTitrmaBimerentes), 
a  town  of  Bicily,  part  of  the  ancient  northern 
Himera,  in  tbe  province  and  SO  m.  S.  E.  of 
the  tAtj  of  Palermo,  E.  of  the  mouth  of  tbe 
San  Lionordo ;  pop.  in  1872,  SB,  780,  It  has 
fine  churches,  a  good  harbor,  fisheries,  and  an 
aotive  trade  in  local  products,  including  mac- 
caroni,  which  is  the  bast  in  Bicily. — After  the 
destruction  of  the  Greek  city  of  Himera  by 
Hannibal,  the  eon  of  Giico,  in  409  B.  C.,  tbe 
surviving  inhabitants  fied  to  the  neighboring 
Therms,  so  named  from  its  celebrated  hot  sul- 
phur springs.  The  town  appears  to  have  ex- 
isted during  the  Roman  empire,  and  consider- 
able portions  of  the  Roman  part  are  stil!  visi- 
ble. The  southern  Therms  or  Tbenn»  Seli- 
nuntJB  Is  described  under  Sciaooa,  its  modem 
site.    (See  also  Himku.) 

raMflGB)  tbe  proper  name  of  tbe  white 
anta,  or  Hie  neuropterous  insects  of  the  family 
termitituM.  Though  they  resemble  the  com- 
mon ants  (formita)  in  their  social  habits,  they 
belong  to  a  different  order,  and  in  many  re- 
spects come  near  tbe  orthoptera.  In  the  genus 
termt*  (Linn.)  the  antennte  are  thread-shaped, 
witbaboutSO  Joints;  the  eyes  small  but  promi- 
nent, and  tbe  ocelli  three;  tbe  month  as  in 
orthoptera ;  thorax  distinct,  and  wings  large, 
long,  snd  membranous;  legs  short  with  four- 
Jointed  tarsi ;  abdomen  with  a  pair  of  minute 
caudal  appendages.  They  live  in  vast  com- 
mnnities,  principally  in  the  tropics,  and  do 
great  dainoge  by  devouring  everything  but 
metals  and  stone  wbiob  comes  in  thdr  way, 
gnawing  even  tbe  interior  of  tbe  beams  of 
booses,  leaving  only  a  thin  shell.  According 
to  Latrellle  there  are  five  classes  In  their  com- 
munities, malea,  females,  workers,  neuters,  and 
soldiers.    The  males  and  females  are  at  first 
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exBOtly  alike,  and  ara  furnished  with  four  verj 
long,  nearly  equal  winga ;  after  impregnation 
the  abdomen  increaaea  ^eatl;  from  the  im- 
menae  nnmber  of  eggs  which  it  contains;  as 
many  as  80,000  may  be  laid  bj  one  fumale  in 
24  boars,  making  abont  80,000,000  in  a  year. 
Most  of  the  oommnnity  ia  made  np  of  wingless 
indiridnals,  resembling  the  winged  Insects,  but 
without  eyei;  these  are  the  worken,  which 
perform  all  the  labors  of  oonitrnction.  Others 
without  wing«,  apparently  pnpie,  resemble  the 
workers,  bat  have  fonr  tnberonlar  wing  eases 
on  the  thorax ;  these  are  BQpposed  to  be  nen- 
ten  or  inoomplete  females,  which  attend  apon 
the  king  and  qneen  and  take  care  of  the  yonng 
brood;  the  extraordinary  fecundity  of  these 
aats  renders  necessary  a  large  class  of  nenters, 
which  possess  the  aCTeotians  of  maternity  with- 
Oat  the  power  of  reprodaotion.  The  fifdi  class, 
apparently  neuters  still  farther  developed,  have 
very  large  jaws,  and  are  the  soldiers  and  de- 
fenders of  the  rest.  From  the  researches  of 
Friti  Mailer  ("  Nature,"  18T4)  it  appears  that, 
nnlike  the  social  hymenoptera,  the  nenters  of 
the  termites  are  not  sterile  females,  hnt  modi- 
fled  larva  which  undergo  no  further  metamor- 
phosis ;  that  both  sexes  are  represented  among 
the  nenters ;  and  that  there  are  in  many  (if 
not  in  all)  species  two  forms  of  sexual  individ- 
uals, winged  and  win^ess  males  and  females; 
the  former  produced  in  vast  numbers,  leaving 
the  nest,  and  most  of  them  perishing ;  the  lat- 
tar  never  leaving  the  termitary  where  they 
ware  bom.  The  oonstitation  of  their  societies 
in  Its  general  characteristics  doss  not  vary  es- 
sentially from  that  noticed  ander  Ant.  They 
make  edifices  of  a  most  remarkable  size  and 
complexity,  usually  on  the  groand,  bat  some- 
times among  branches  of  trees  and  in  houses, 
oommnnicating  with  the  groand  by  long  spiral 
galleries.  When  on  the  ground,  the  most  usual 
shape  is  that  of  a  group  of  irregular  oonea,  fre- 
qnently  18  ft.  high,  looking  like  huts  of  the 
natives,  and  so  firmly  constmeted  that  man 
and  beast  can  stand  on  them  securely ;  they  are 
built  of  earth  softened  in  the  jaws  of  the  work- 
ers, which  dries  quickly  and  becomes  very  hard. 
A  nest  is  divided  internally  into  numeroas 
ohambers  and  galleries,  in  one  of  whioh  the 
qaeen  is  imprisoned,  and  waited  upon  by  na- 
marons  special  attendants  whose  apartments 
are  in  close  proximity  to  the  royal  cell ;  the 
mala  is  said  to  lie  ooncealed  under  one  side  of 
the  enlarged  abdomen  of  the  female.  The  at- 
tendants carry  off  the  eggs  as  soon  as  they  are 
laid  into  saparate  ohambers,  where  the  young 
when  hatched  are  tended  by  the  nurses.  There 
are  generally  two  or  three  roofs  within  the 
dome-shaped  interior,  and  the  thick  walls  are 
perforatea  by  passages  leading  in  various  di- 
rections to  the  nurseries,  magazines  of  food, 
? round  floor,  and  subterranean  entrances ;  the 
ood  consists  principally  of  decaying  and  dried 
wood,  though  gums  and  thickened  vegetable 
Juices  are  stored  in  their  magazines.  The  king 
and  queen  have  no  regal  authority.    Destruc- 


tive as  the  termites  often  are,  they  play  a  most 
important  part  in  the  eccmomy  of  nalnre  by 
removing  decaying  wood,  which  otherwise  in 
a  short  time  would  terion^y  interfere  with 
vegetation  in  the  tropica. — The  largest  and  best 
known  species  is  the  warrior  white  ant  of  Af- 
rica (  T.fatalit,  Linn.,  or  T.  bellkottu,  Smeatb.) ; 
in  each  nest  there  are  a  king  and  qneen,  and 
about  100  worken  to  one  soldier;  the  workers 
are  about  a  quarter  of  an  inch  long,  always 
busy  and  very  fast  mnnen;  the  soldiers,  whidi 
appear  to  be  the  same  further  developed,  are 
about  half  an  inch  long,  and  the  perfect  insects 
from  -f^to-ffOi  an  inch  long ;  it  is  suppcoed 


that  two  or  three  years  are  reqnisite  for  the 
full  development  of  the  species  from  the  »gg. 
Toward  the  commencement  of  the  rainy  season 
the  perfect  insects  take  flight,  hnt  are  mostly 
destroyed  by  the  heavy  runs ;  if  a  pair  escape, 
they  are  taken  by  some  of  the  workers  wbicti 
are  always  running  over  the  ground,  and  are 
made  the  king  and  qneen  of  a  new  colony. 
The  pregnant  female  nas  the  abdomen  8  to  S 
in.  long  and  two  thirds  of  an  inch  wide,  about 
2,000  times  as  large  as  the  re»<t  of  her  body, 
and  80,000  to  80,000  times  as  lar(»  as  tbat  of 
the  workers.  The  bite  of  the  soidiers  la  very 
severe  and  painful,  but  not  dangeroos  to  a 
healthy  person;  they  permit  themselves  to  be 
torn  asnnder  rather  than  let  g«  their  hold. 
They  have  many  enemies  in  other  ants,  bi^d^ 
and  reptiles,  which  destroy  great  nnmber* : 
the  wint^esa  ones  are  alas  devoured  with  ftvid- 
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it;  bj  the  Dative*  and  even  hj  Earopeatu,  irho 
roaat  them  in  the  maimer  of  coffee.  (See  "  In- 
sect Architeotmre,"  by  Jamea  Rennie,  in  the 
"  Libraiy  of  Eatertaimng  Knowledge,"  Lon- 
don, 1880-'81).— There  we  other  apecies  in 
tropical  Asia,  and  even  two  or  three  in  sonth- 
em  Eorope.  In  the  Dnitad  States  a  represen- 
tative species,  the  T.  frontalit  (Haldeman),  bos 
been  noticed  at  Salem,  Mais.,  where  it  did  con- 
siderable mischief  in  greenhonsei  and  gn^ries, 
not  only  attacking  decaying  and  dead  wood, 
bnt  also  excavating  the  roots  of  living  vines 
knd  causing  their  destruction.  (See  "  Pro- 
ceedings of  the  Boston  Sodety  of  Natnral  nis- 
tory,"  vol.  vii.,  pp.  387,  388,  May  2,  1860.) 

TEKN,  the  proper  name  of  the  birds  of  the 
gnll  family  and  sabfamlly  iterninia,  among 
which  is  included  the  noddy,  prerionaly  de- 
Boribed.  The  terns  have  a  rather  long,  nsnaliy 
slender,  nearly  straight,  and  sharp-pointed  bill ; 
wings  elongated,  with  long  and  pointed  prima- 
ries; t^  long,  and  in  most  species  forked ;  tar- 
ei  Blender,  anterior  toes  with  a  deeply  notohed 
web,  hind  toe  small,  and  the  claws  curved  and 
sharp.  They  are  fonnd  on  and  near  the  sea 
ahore,  and  sometimes  on  Inland  lakes  and  riv- 
ers, most  of  the  time  hovering  with  rapid  and 
May  flight  over  sandy  bars  and  fallows,  dart- 
ing suddenly  npon  small  fishes  and  orastaceans; 
they  are  often  seen  swimming  and  resting  on 
the  water,  bat  never  diving;  from  their  forked 
t^,  email  size,  and  swift  and  graceful  Sight, 
they  are  popularly  called  sea  swallows. — In 
the  typical  genns  tUma  (Linn.)  the  npper 
mandible  is  slightly  carved,  with  the  frontal 
feathers  extending  to  the  nostrila;  the  onter 
qnill  is  the  long^.  It  contains  more  than 
BO  mtecies,  in  both  hemispheres,  migrating  in 
bands  from  place  to  place  according  to  sea- 
son ;  the  eggs  are  two  to  four,  nsually  deposit- 
ed in  a  slight  hollow  in  the  sand  on  rocks  sar- 
ronnded  by  the  sea;  the  hatching  is  left  most- 
ly to  the  Ban,  the  females  sitting  only  at  night 
and  in  cold  weather;  the  young  are  carefully 
fed  and  bravely  defended.  The  largest  spe- 
ries  is  the  OaspSan  tern  {3.  Catpia,  Pall.),  Sl^ 
in.  long,  51  in.  in  alar  extent,  with  a  very 
atont  bill  of  8  tn. ;  the  back  and  wings  are 
pale  bluish  ash,  the  npper  parts  of  the  head 
black  with  a  greenish  gloss,  the  quill  shafts  and 
the  nnder  plumage  pore  white,  the  bill  ver- 
miliou,  and  the  legs  and  feet  black;  the  te^i  is 
not  much  forked ;  the  yonug  are  mottled  above 
with  blackish  brown.  It  is  found  iu  the 
United  States  from  the  coast  of  New  Jersey 
northward,  and  all  over  Europe,  in  the  vicinity 
of  the  Caspian  sea  (where  it  was  first  found 
and  described  by  Pallas),  and  also  in  Africa. 
The  eggs,  as  in  most  of  the  terns,  are  yellowish 
stone-colored,  with  ash-gray  and  dark  reddish 
brown  spots;  they  are  SJ  by  1|  in.  The  Cay- 
enne or  royal  tern  (S.  Cayana,  Bonap.)  is  21 
in.  lonir  and  49  in.  in  alar  extent,  ivith  a  deep 
red  bill  of  2f  in. ;  the  mantle  is  bluish  gray, 
lower  parts  white,  legs  and  feet  black,  and  the 
tail  forked.    It  is  fonnd  on  the  Atlantic  coaat 


from  Labrador  to  Florida,  being  abondant 
about  the  sonthern  keys;  it  also  occnra  iu 
California.  It  is  very  shy,  and  ntt«rB  lond  and 
harsh  cries  during  flight ;   when  any  are  killed 
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out  of  8  flock,  the  rest  dart  toward  the  gunner; 
when  wounded  they  eject  the  oontenta  of  the 
stomach,  and  bite  severely ;  the  eggs  are  21  by 
1 J  in.,  and  like  those  of  the  other  species  afford 
good  eating;  the  flesh  is  very  oily.  The  sooty 
tern  (S.  fuliffinoMa,  Gmel.)  is  Iflj  in.  long  and 
as  in.  in  alar  extent;  bill  If  in.  and  black,  as 
are  the  legs  and  feet;  it  is  deep  black  above, 
the  forehead  and  lower  parts  white ;  tail  deeply 
forked,  black,  with  the  onter  and  basal  half  of 
the  inner  web  of  the  outside  feathers  white. 
It  is  fonnd  in  the  gulf  states  from  Texas  to 
Florida,  arriving  from  the  south  in  Uay  and 
departing  by  the  beginning  of  Angust ;  it  rare- 
ly alights  on  the  water,  where  it  would  be  in- 
Dommoded  by  its  long  tail ;  it  feeds  principally 
on  fish,  which  it  seizes  by  a  sweeping  curve; 
the  criesarevery  lond  when  the  breeding  places 
are  disturbed;  the  eggs  are  three  in  number, 
S|  by  1^  in.,  and  in  former  times  were  the 
source  of  a  considerable  trade  with  Sevana, 
Wilson's  tern  (S.  WiUoni,  Bonap.)  is  16  in. 
long,  with  an  uar  extent  of  82  in. ;  the  bill  is 
l-g-  in.,  slender,  ooral  red,  black  near  the  end 
with  a  yellow  tip;  mantle  light  grayiah  bine; 
npper  part  of  head  and  neck  deep  black;  be- 
neath pearl-gray;  tai]  deeply  forked,  with  the 
onter  web  of  lateral  feather  blackish  gray; 
legs  and  feet  coral  red.  It  is  fonnd  from  Texas 
to  Labrador,  and  on  the  coast  of  Massachaaetta 
goes  by  the  name  of  mackerel  gull,  from  the 
supposition  that  It  announces  the  arrival  of 
this  flih  in  its  enmmer  quarters;  it  formerly 
bred  on  Egg  Eock  near  Nahant,  and  was  very 
abundant  in  snmmer  on  Nantasket  beach;  the 
•ggn  are  three,  1}  by  If  in.  Its  European 
representative  is  the  common  sea  swallow  (3. 
hinmAo,  Unn.),  spread  over  Europe  and  Afri- 
ca; it  is  14}  in.  long,  and  the  eggs  11  by  1^  in. 
The  arctic  tern  (8.  maervra,  Naum.)  is  14+  in. 
long,  and  82  iu.  in  extent  of  wings;  the  bill 
l-)-  in.,  slender,  and  deep  carmine ;  mantle  light 
grayish  bine,  and  under  parts  plumbeous  grey; 
tail  very  deeply  forked ;  legs  and  feet  crimson. 
It  is  fonnd  from  the  coast  of  New  England  to 
the  arctio  aeas  and  the  fur  oonntriea,  also 
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coming  down  to  N.  Enrope ;  it  ib  a  vsiy  rapid 
and  graoefnl  flier,  dashing  boldl;  into  the  wirter 
att«r  flsh  and  ahrimpa;  the  egvs  are  delicions, 
1)  bj  I  in.  There  are  ■eTeral  other  apeciea, 
and  another  geaua,  the  short-tailed  or  black 
tern,  hgdroeh«lidoa  (Boie),  with  the  fpecieB  If. 
platnbm  in  America  and  S.  nigra  in  Enrope. 

IIXKAIK    Bee  UoLnoou. 

TGRNAIFL  L  GillBi*e  LMdi,  baron,  a  French 
manof  actnrer,  bom  in  Sedan,  Oct.  6,  1 708,  died 
in  St.  Onen,  April  2,  1888.  When  aoaroeiy  IS 
years  old  he  nianaeed  hia  father's  woollen  fac- 
tor]', and  retrieved  the  fortune  of  his  familj. 
He  was  a  supporter  of  reform  in  178B,  bnt  waa 
one  of  the  king's  defenders  in  1T9S.  After  the 
fall  of  Robespierre  he  established  large  mana- 
faotories  at  Loaiders  and  Sedan.  He  natural- 
ized Thibetan  goats  in  France,  and  manofao- 
tnred  shawls  in  imitation  of  the  Indian  ones, 
known  as  eaehetnira-Tematix.  He  waa  made 
a  baron  "bj  Loais  XYIIL;  in  1818  be  was 
elected  a  depnt;;  whs  reelected  in  1B37,  and 
was  one  of  the  331  deputies  whose  decided 
stand  Bg^Dst  the  government  bronght  about 
the  revolotion  of  July,  18S0.  The  commercial 
crisis  which  followed  mined  him,  though  he 
paid  all  his  debts.  He  published  several  trea- 
tise* on  finance  and  manufactures.  IL  Bsvlj 
nephew  of  the  preceding,  known  as  Henn 
Ternani-Oampani  bom  in  Paris  in  1807,  died 
there  in  1804.  He  was  distii^nished  for  his 
dsTotion  to  the  study  of  American  history,  and 
published  two  series,  in  10  vols,  each,  of  Voy- 
(VM,  r*laU<m»  et  nUmciret,  from  inediled  Span- 
ish maousoripta,  relating  to  the  discovery  and 
conquest  of  America  (Paris,  lS8S-'40};  Btbli- 
othiqu*  amiruiaine,  14S8-1T0O  (Svo,  163T); 
BAliothique  a*iatiqys  at  o/Vieaintf  (lB41-'2k 
and  various  other  works. — MoKTtwsB,  his  brota- 
er,  bom  in  Paris  in  1808,  has  published  La 
ehuU  de  la  r^auCi,  10  ao&t  1793  (1S61);  L» 
ptaple  awg  TuilenM,  20  juin  17B2  (1804) ; 
and  Sittoire  dt  la  torraur  (17S2-'4),  from  in- 
•diced  docnments  (7  vols.  8vo,  1862- '8). 

min  (ana.  InUramna),  a  town  of  Italy,  In 
the  province  of  Peruria,  on  an  Island  formed 
by  the  Nera,  49  m.  N.  by  E,  of  Rome ;  pop. 
about  10,000.  It  has  a  cathedral  bnilt  from 
the  designs  of  Bernini,  with  a  high  altar  rich 
in  marble* ;  and  there  are  many  Roman  re- 
mains and  inaoriptions.  Silk  and  oil  are  the 
chief  article*  of  trade.  Abont  6  m.  from  Ter- 
ni  are  the  celebrated  falls  of  the  Velino  (eadvt* 
{hlU  Xartiwv),  abont  800  ft.  high,  fed  by  an 
ardfloial  channel  laid  ont  by  the  Romans  te 
drain  the  plains  of  Rieti.  The  water  descends 
by  three  separate  leaps,  respectively  50,  500, 
and  250  ft.  high,  forming  one  oontinnons  sheet 
of  foam,  described  by  Byron  "  as  worth  all  the 
OBsesdei  and  torrents  of  Switzerland  pnt  to- 
gether."— The  ancient  Interamna,  originally 
belonging  to  Umbrla,  was  oelebral«d  under  the 
Romans,  as  Temt  still  is,  for  the  remarkable 
fertility  of  the  surronnding  conntry, 

mPiNDIK  (Tlprnvipof),  a  Greek  mnrician, 
bom  at  AnIJssa  in  the  island  of  Lesbos,  flour- 
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lahed  in  the  earlier  half  of  the  7th  centnry 
B,  0.  He  removed  to  Sparta,  where  in  076 
he  waa  crowned  victor  in  the  first  musical  con- 
test at  the  feast  of  Apollo  Oameins,  and  where 
be  establiabed  the  first  munoal  school  or  ays- 
tem  in  Greece.  He  enlarged  the  compasa  of 
the  lyre  from  a  tetraohord  to  an  octave,  hot 
with  the  omission  of  the  third  string,  count- 
ing from  the  higheat  down,  making  it  really 
a  heptachord ;  md  he  was  uie  first  who  regu- 
larly set  poetry  to  muric. 

TBPWBOU^  one  of  the  nine  Ma8ea,dinB;fa- 
ter  of  Jnpiter  and  Mnemosyne.  She  presided 
over  choral  song  and  dancing,  and  is  generally 
represented  as  crowned  with  flowers  and  hola- 
ing  a  lyre  and  plectrum. 

Tokk,  or  lUn,  a  goddess  of  the  RomaD 
mythology,  in  whose  form  the  earth  was  per- 
sonified and  worshipped,  and  who  is  thus  often 
named  in  contrast  with  Jupiter,  the  god  of 
heaven.  A  festival  in  her  honor  was  celebra- 
ted on  the  15th  of  April,  and  private  sacri- 
fices were  offered  to  her  at  seedtime  and  har- 
veat,  and  also  when  any  member  of  a  famijy 
died.  Terra  correaponds  to  G«ea  or  Ge  in 
Greek  mythology.  In  the  He«odic  theogony 
Gsea  was  the  first  bom  of  Ohaoe.  She  gave 
birth  to  UnmoB,  whom  she  afterward  married, 
and  from  this  nnion  sprang  the  Titans,  the 
Oyclopa,  and  the  hnndred-lianded  g^anta.  Her 
worship  was  tmiversal  among  the  Greeks. 

IBRUni,  a  town  of  Italy,  in  the  province 
of  Rome,  on  a  gnlf  of  its  own  name  in  the 
Uediterranean,  at  the  8.  W.  end  of  the  Pontine 
Tnarshes,  26  m.  8.  W.  of  Frosinone ;  pop,  abont 
5,000.  It  has  a  cathedral  ooonpying,  according 
to  some  authorities,  the  site  of  the  celebrated 
ancient  temple  of  Jnpiter  Anmr,  from  which 
its  beaatitol  fluted  marble  columns  are  said  to 
have  been  taken.  The  moat  picturesque  of  the 
many  ruins  are  those  of  the  palace  of  Theo- 
dorio,  on  the  sammlt  of  the  hill  above  the  town. 
Kear  the  shore  Is  a  palace  built  by  Pins  VI., 
who  made  oonsiderable  bnt  not  snocesafnl  ef- 
forts to  drain  the  marshes  and  to  restore  the 
ancient  port,  which  is  still  fllled  with  sand, 
thoDgh  a  new  pier  afilords  protection  to  small 
craft.  The  bishopric  of  Terraoina  is  said  to 
date  from  A.  D.  46. — Terraoina  was  the  Anzur 
of  the  Yolscians  and  the  Romans ;  the  latter 
had  fine  villas  and  a  naval  station  here,  and 
also  colled  the  place  Tarradna. 

TBU  COTTA  (It.,  baked  clay),  an  earthen- 
ware employed  by  the  andent  Greeks  and 
Egyptians  in  the  manufacture  of  moulds,  ar- 
chitectural ornaments,  statuary,  utensils,  aar- 
cophagi,  and  varions  other  objects.  An  impor- 
tant use  of  it  among  the  Assyrians  and  Baby- 
lonians was  for  the  preservation  of  records, 
which  were  stamped  upon  terra  cotta  slabs 
and  cylinders.  The  material  is  clay  of  con- 
siderable purity,  and  the  articles  are  generally 
slack-baked,  or  merely  hardened  by  continued 
exposure  to  the  sun.  The  color  is  usnolly  a 
red  or  bnS,  and  the  vases  ere  often  ornament- 
ed with  designs  of  leaves,  vines,  &&,  painted 
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in  blaok  or  otber  oolora.  Wbila  these  adorn 
the  rim,  Deck,  and  itand,  the  body  ii  aomo- 
times  coverod  with  allegorical  representationa 
of  goda,  Enen,  and  animals.  The  Bomons  em- 
ployed finer  niat«ri&la  for  their  terra  oottas, 
and  moulded  these  into  lamps,  orns,  &o.,  which 
tbtij  oniametited  with  depreaaed  or  raised  fig- 
ores.  From  the  12th  to  the  17th  oentnr; 
terra  cotta  waa  mnoh  n*ed  in  luly  for  archi- 
tectnral  decorations,  and  Michel  Angelo  and 
other  BCTilptors  employed  it  for  their  models 
And  elay  sketches.  The  mannfactare  of  deco- 
rative works  in  terra  ootta  has  b«ea  an  im- 
portant hranch  of  indastxy  in  England  since 
the  latt«r  part  of  the  ISUi  century.  The  mii- 
torea  employed  are  of  pure  clays  and  fine 
quartz  sand  or  calcined  nints  with  pnlrerized 
potsherds  or  old  pottery.  The  eoats  of  arms 
seen  over  many  of  the  shop  froots  in. London 
are  moulded  and  baked  in  this  material.  It 
is  also  nsed  for  statues,  b^tismal  fonts,  foun- 
tains, and  ornamental  pieces  of  TarioQs  forma  in 
different  parts  of  boilaings.  The  ware  is  much 
more  firmly  baked  than  that  of  the  aDcients. 
Of  late  years  it  has  been  extensively  employed 
for  elaborate  arohitectural  ornaments,  such  as 
«r«  ordinarily  oarred  in  stone,  and  also  for 
arohitectural  models.  Drain  tiles  and  similar 
vare  are  made  of  it.  It  is  also  an  important 
manufacture  in  France,  and  there  was  a  re- 
markabie  display  of  terra  cotta  ststaes  and 
other  objects  in  the  Paris  exhibition  of  1867. 

TiXKl  DH.  FIfEOO.    Bee  Tibbba  Del  Fteoo. 

mu  Dl  BiBL    See  Babi. 

TiXRA  m  UTOn.    See  Oasebta. 

nXRA  DViIUirnh    See  Lboob. 

TBRAPn,  a  name  commonly  applied  to  sev- 
eral species  of  land  tortoises,  but  in  the  Uni- 
ted States  generally  limited  to  the  few  fresh- 
water species  of  the  family  etnj/doida,  exten- 
sively used  as  food.  They  have  a  depressed 
head,  and  the  neck  can  be  wholly  retracted 
within  the  shell;  eyes  large,  and  the  beak 
somewhat  like  that  of  a  bird  of  prey ;  they  are 
good  swimmers,  and  out  of  the  water  move 
with  more  qnioknass  than  the  land  tortoises; 
their  food  consists  of  small  reptiles,  fish,  and 
other  aquatic  animals,  though  in  captivity  they 
eat  vegetables  readily. — The  yellow-bellied  ter- 
rapin (traehemyi  icabra,  Ag. ;  emyt  i»rrata, 
Daud.)  is  12  in.  long,  7i  in.  wide,  and  about 
11  in.  high ;  the  shell  is  rounded,  very  convex, 
notched  in  front,  deeply  serrated  behind, 
wrinkled  longitudinally,  and  rough  all  over. 
The  color  is  blackish  brown  with  yellow  linos 
and  marks  more  or  less  radiating ;  stemam 
yellowish,  notched  behind ;  snout  short  and 
pointed ;  upper  jaw  with  a  very  slight  notch ; 
eyes  large,  with  golden  iris  having  a  broad 
black  stripe  ext«nding  horiiontally  through 
it;  fingers  five,  each  with  a  short  strong  nail, 
and  toee  five,  fnlly  webbed,  four  only  having 
HeuIs  ;  tdl  short,  thick,  and  pointed ;  head  and 
limbs  black,  varied  with  yellow  lines,  a  broad 
transverse  baud  of  the  latter  across  the  neok 
behind  the  eyes.    This  species  lives  in  stagnant 
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ponds  and  pools,  and  is  fond  of  basking  in  the 
ann  on  the  margins  and  on  stones  and  stumps, 
whence  it  can  readily  plnnge  into  the  water 
if  diatnrbed ;  it  is  found  from  Vir^^nia  to 
Georgia,  south  of  the  latter  being  replaced  by 
the  Florida  and  north  of  the  former  by  the 
red-bellied  terrapin ;  it  is  abundant  about 
Charleston,  S.  0.,  where  it  is  seen  in  great 
numbers  in  the  markets. — The  red-bellied  ter- 
rapin, or  potter  (jjtyeA«myi  Tvgota,  Ag.;  E. 
rubTitmtrit,  Le  Conte),  is  II  in.  long,  7  in. 
wide,  and  about  6  in.  bjgh ;  the  shell  Is  entire 
in  front,  widest  and  notAed  behind ;  upper 
jaw  deeply  notched,  and  the  lower  serrated 
with  three  teeth  in  front;  shell,  head,  neck, 
and  limbs  dusky  brown,  with  blotches,  spots, 
and  lines  of  red ;  stemnm  dnsky  red.  It  lives 
in  running  waters,  preferring  rocky  bottom; 
it  is  fonud  between  the  Delaware  river  and 
Chesapeake  bay,  and  is  abundant  about  Tren- 
ton, N.  J. ;  ita  flesh  is  less  esteemed  than  that 
of  the  preceding  and  following  species. — The 
Florida  terrapin  (P.  eontinna,  Ag. ;  E.  Flori- 
dana,  Harlan)  is  the  largest  of  the  species, 
being  Ifi  in.  long,  10  in.  wide,  and  7}  in.  high 
the  shell  is  entire,  compressed  on  the  sides 


B«d-bellled  Temiiln  [Flj^GmTi  ragow)- 

tbe  jaws  without  teeth,  the  lower  somewhat 
serrated ;  the  shell,  neck,  head,  and  limbs 
brownish,  with  nnmerous  yellow  lines  and 
bands ;  sternum  pale  yellow,  the  marginal 
plates  with  a  black  spot  having  a  yellow  cen- 
tre; throat  ashy,  striped  with  yellow.  It  U 
extensively  distributed  through  the  southern 
states,  in  lakes  and  rivers,  from  North  Caro- 
lina OB  far  as  western  Lonisiane,  and  up  the 
Mississippi  valley  to  Arkansas ;  it  is  very  com- 
mon in  E.  Florida,  especially  in  the  St.  John's 
river ;  its  fieah  is  delicioua, — The  chicken  terra- 

gin  {d«iroeh«ly*  retinilata,  Ag. ;  E.  retievlata, 
chweig.)  is  fii  in.  long  and  61  in.  wide ;  the 
shell  is  oval,  entire,  longitudinally  rough ; 
npper  jaw  slightly  notched,  lower  entire  with 
a  hook  in  front ;  neck  very  long ;  above,  head, 
neck,  and  limbs  dark  brown,  with  numerona 
yellow  lines  communicating  so  as  to  form  a 
network,  whence  the  specific  name ;  lower 
parts  yellow,  with  black  spots  on  some  of  the 
marginal  plates.  Its  habits  are  the  same  as 
In  the  other  species,  the  long  neck  giving  it 
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in  the  water  somewbat  the  sppearanoe  of  m 
SDakti,  as  it  awims  with  this  part  and  tha 
head  alone  visible  above  the  surfaoa.  It  is 
foaud  from  North  Ovolina  and  Qeorgia  to 
Louisiana,  not  far  from  the  aea  aoaat ;  it  is 
often  bronght  to  market,  and  ii  the  mott  es- 
teemed of  the  terrapins  for  food. — The  salt- 
water terrapin  (maltuvelemmyM  paluttri*,  Jig. ; 
S.  ttrrapin,  Holbr.)  is  7i  in.  long  and  8  in. 
high ;  the  shell  is  near)/  entire,  slightly  notched 
posteriorly ;  the  head  is  very  large ;  jaws  strong 
and  ontting,  the  npper  slightly  notched  and 
the  lower  hooked  ;  eyas  small  with  a  gray  iris; 
neok  short  and  thick.  The  color  is  dusky 
olire-green,  with  darker  conaontric  lines ;  ater- 
ntun  generally  yellowish  with  concentric  dasky 
lines ;  side  of  the  head,  neok,  and  limbs  brown- 
ish white  with  innnmerable  black  dota ;  the 
males  are  the  smaller,  and  have  deeper  strin. 
It  lives  in  salt  water  and  in  salt  marshes,  where 
it  hibernates ;  it  ii  very  ihy,  a  rapid  swimmer, 
and  a  qaick  runner  on  land ;  it  is  foond  from 
Khode  Island  to  Florida,  along  the  galf  of 
Mexico,  in  South  America,  and  perhaps  in  the 
West  Indies ;  it  is  abundant  ahont  Oharleston, 
S.  0. ;  the  flaih  is  excellent,  and  in  the  middle 
■tates  most  esteemed  during  hibernation. 

TEKSE  BONNE,  a  S.  E.  parish  of  Lonisiana, 
bordering  on  the  gulf  of  Meiioo,  and  drained 
by  the  Terra  Bonne,  Black,  and  Caillon  bayous  i 
area,  1,640  sq.  m. ;  pop.  In  18T6,  15,486,  of 
whom  7,999  were  colored.  The  surface  is  flat 
and  marshy,  and  diverailled  by  numerous  shal- 
low Iskea.  Morgan's  Lonisiana  and  Texas 
railroad  intersects  the  N.  part.  The  chief  pro- 
ductions in  19T0  were  209,0S0  bushels  of  In- 
dian corn,  23S,0D0  lbs.  of  rice,  ISO  bales  of 
ootton,  6.68T  hogsheads  of  sngar,  and  800,292 
gallons  of  molasias.  There  were  676  horses, 
1,798  mules  and  asses,  690  milch  cows,  1,8S7 
other  cattle,  and  2,426  swine;  4  saw  mills,  64 
mann factories  of  molasses  and  sugar,  and  4  of 
apholstery.     Capital,  Honma. 

nXBEBONHE,  a  S.  W.  county  of  Qaebec, 
Canada,  on  the  N.  bank  of  the  SL  Lawrence, 
opposite  Montreal ;  area,  fi41  sq.  m. ;  pop.  in 
len,  19,691,  of  whom  18,1SI  were  of  Trench 
and  970  of  Irish  ori^  or  descent.  It  is 
drained  by  the  North  rivar,  an  affluent  of  the 
Ottawa,  and  by  several  streams  that  empty 
into  the  St.  Lawrence.     Capital,  St.  Jerome. 

TORE  HADTE,  a  city  and  the  capital  of  Vigo 
CO.,  Indiana,  on  the  E.  bank  of  the  Wabash 
river,  here  spanned  by  three  bridges,  70  m. 
W.  g.  W.  of  Indianapolis,  and  GQ  m,  N.  of 
Vincennes;  pop.in  1860,4,0{il;  in  1860,8,594; 
in  1870,  16,103.  It  is  situated  on  an  elevated 
plateau.  Is  well  built,  and  has  broad  streets 
ornamented  with  shade  trees.  It  is  the  oentra 
of  trade  for  a  rich  and  populous  region,  abound- 
ing in  coal.  It  is  connected  with  Lake  Erie  by 
the  Wabash  and  Erie  canal.  The  Wabash  river 
is  navigable  a  portion  of  the  yesr  for  steam- 
boats, and  shipmentH  are  made  direct  to  and 
from  points  on  the  Ohio  and  Mississippi  rivers. 
Tha  city  is  an  important  railroad  centre,  being 


die  point  of  intersection  of  seven  lines,  viz. : 
tha  Oinoinnati  and  Terra  Hanta;  Evansville, 
Terre  Haute,  and  Chicago ;  Terra  Haute,  Paris, 
and  Decatur ;  Evansville  and  Crawfordsvilte; 
Indianapolis  and  St.  Louis ;  St.  Lonia,  Taoda- 
lia,  Terre  Hante,  and  Indianapolis ;  and  Lo- 
gansport,  Orawfordaville,  and  Southwestern. 
There  are  numerous  large  factories,  blastfur- 
naces, glass  and  iron  worka,  machine  shops, 
nail  works,  &o.  Pork  packing  is  extensively 
carried  on.  Terra  Hauto  has  a  handsome  oonrt 
house,  a  commodious  market  house  and  city 
bull,  a  good  opera  bouse,  two  orphan  asylums, 
eight  fine  public  school  buildings,  snd  several 
private  schools  and  academies,  and  is  the  scat 
of  the  state  normal  school.  There  are  threa 
daily,  a  tri-woakly  (German),  and  sii  weekly 
(one  German)  newspapers,  two  public  libraries, 
and  30  churches.  Terre  Haute  was  Iwd  out  in 
1816,  and  incorporated  as  a  city  in  1SC8. 

TBBELL,  a  8.  W.  county  of  Georgia,  drained 
by  affluents  of  Flint  river;  area,  about  80i> 
■q.  m.;  pop.  in  1870,  9,068,  of  whom  6,8$4 
were  colored.  The  surface  is  nearly  laveL 
Tha  Southwestern  rulroad  traverses  it.  Tba 
chief  productions  in  1370  were  168,180  bushals 
of  Indian  corn,  18,973  of  oata,  23,899  of  sweet 
potatoes,  and  6,168  bales  of  cotton.  There 
were  444  horses,  683  mnlee  and  asses,  989 
milch  cows,  2,088  other  cattle,  1,069  ahaap, 
and  6,748  swine;  several  mannfactoriae,  6  saw 
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TSBBESTRIIL. 

mUEB  (eanii  Urrariut,  Flam.),  a  small 
variety  of  dog,  so  named  from  its  propensity  (o 
pursue  and  attack  its  prey  in  subterranean  re- 
treats. It  is  considered  by  Hamilton  Smith  as 
desoended  from  an  indigeoona  European  canine. 


Skj«  T<iHer. 

There  are  two  well  marked  varieties,  tha  result 

of  fancy  or  accident.  One,  tbo  English  or  bUck 
and  tan,  Is  smooth,  rounded,  elegant  in  shwe, 
usually  black,  with  tan-colored  spots  over  the 
eyes  and  the  same  tint  on  the  legs  and  lower 
parts;  the  nose  is  sharp,  eyes  bright,  ears 
pointed  or  slightly  turned  down,  and  tha  tail 
carried  high  and  bowed  over  the  back.  The 
other,  the  Scotch  terrier,  the  oldest  and  purest 
breed,  has  shaggy  and  wiry  hair,  a  shorter  and 
fuller  muule,  bearded  snout  and  face,  atonter 
limbs,  less  elegant  form,  snd  a  pale  sandf  or. 
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txsbnj  color ;  it  is  aometimsB  white.  The  isle 
of  Skjv  braed  ii  one  of  th«  moBt  prized,  and 
one  of  the  nsliest  Tb«  terrier  has  an  acute 
sense  of  smeu,  and  ia  a  good  attendant  on  a 

Sack  of  honnds,  forcintr  foKSB  and  other  game 
rom  their  ooverta  and  den* ;  it  ia  a  determined 
enemj  of  the  weasel,  badger,  and  rat  famlltea. 
The  Jaws  are  verj  powerfnl.  The  Sootoh  ter- 
rier has  been  known  to  kill  100  rata  in  a  room 
in  less  than  seven  minutes.  In  England  the 
terrier  blood  is  visible  in  most  of  the  sheep  and 
cattle  dogs ;  but  the  moet  prized  variety  is  the 
bnll  terrier,  from  a  cross  with  the  bulldog,  the 
moet  determined,  pugnacious,  and  aavase  of 
the  dog  tribe ;  in  this  the  ears  are  pointed,  and 
the  general  characters  are  those  of  the  bnlldcu ; 
it  is  nsuallj  white,  with  some  blaok  about  the 
head. — The  tnmspit  is  a  orou  of  the  terrier 
with  Urger  and  less  pnre  breeds;  tie  body  is 
long  and  heavy,  with  disproportionately  short 
anil  generally  arooked  legs ;  it  is  bold,  vigilant, 
and  spirited,  and,  though  larger,  is  used  in  En- 
rope  for  the  purposes  of  the  terrier ;  it  is,  when 
best,  a  cross  with  a  hound ;  it  received-  its 
name  from  its  being  in  old  times  employed  to 
turn  the  spit  in  the  kitchen,  walking  round  in 
a  Und  of  wheel.  The  0.  vertoffv*  of  the  an- 
cients, sometimes  erroneoaBly  translated  turn- 
spit, is  the  loroher,  a  degenerate  greyhound. 

imUBUKB  (Fr.  tUreiare,  from  Lat.  Urti- 
arivt,  containing  a  third  part),  men  or  women 
belonging  to  the  "third  order"  in  any  one  of 
the  monaitio  orders.  The  tertlariana,  without 
living  in  cloistered  commnnitiei,  hind  them- 
selves by  simple  vows  to  certain  prayers  and 
observances  of  the  order,  Buoh  an  organiza- 
tion of  seonlar  persons  oocnrs  for  the  first  time 
in  the  history  of  the  Premonstrateusians,  and 
another  was  connected  with  the  order  of  the 
Templars.  But  it  did  not  beoome  generally 
known  until  Francis  of  Asdsi,  after  founding 
the  order  of  the  Franciscans  (the  firat  order) 
and  the  order  of  the  Poor  Olares  (second  order), 
founded  a  third  one  (or  the  nnmeron*  laymen 
who  wished  to  conform  themselves  to  the  mode 
of  life  of  the  Franciscans  ss  much  as  secular 
occupations  wonld  permit.  When  their  num- 
ber increased,  many  of  them  resolved  to  adopt 
the  common  life,  and  thus  the  third  regular 
order  of  FrsncisoaDs  arose.  (See  Fbahois- 
OAKB,  vol.  vii.,  p.  4SC.)  The  example  of  the 
Franciscans  was  followed  by  the  Dominicans, 
Augnstlnians,  Carmelites,  Servites,  and  other 
orders,  all  which  have  connected  with  them 
both  tertlarians  living  in  the  world,  and  regu- 
lar tertiuians  living  in  common. 

VXTEIUUI  (QccTTirs  SKPTmnre  Flobbnb 
TzBTiTLLiAinis),  One  of  the  early  chnreb  fa- 
thers, bom  in  Carthage  abont  A.  D.  ISO,  died 
between  830  and  240.  He  was  the  son  of  a 
Roman  centurion,  became  a  lawyer,  embraced 
Obristianlty  abont  190,  and  entered  the  Chris- 
tlsn  priesthood.  He  preached  at  Carthage  and 
prob(rt>ly  at  Rome,  and  became  widely  known 
by  the  publication  of  several  contro  versa!  trea- 
tJsee,  OS  well  as  his  ascetic  practices.    About 
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the  year  SOS  he  joined  the  MontaniHl»,  and  at 
once  became  the  champion  of  the  sect,  with 
which  he  remained  until  his  death.  The  dif- 
ference between  his  works  written  before  and 
those  after  he  became  a  Montanist  seems  to  be 
more  a  difference  of  spirit  than  of  doctrine; 
and  his  writings  are  classed  in  authority  with 
those  of  the  other  church  fathers.  He  was  the 
fearless  champion  of  Christianity  against  Jews 
and  pagans,  and  of  catholic  orthodoxy  in  the 
church.  His  Apolegeticvi  has  been  cdled  the 
first  plea  for  religions  liberty  in  Christian  lit- 
erature, and  is  one  of  the  beet  defences  of 
Christianity  and  the  Christians  against  their 
pagan  adveraaries.  In  his  treatise  "  On  the 
Testimony  of  the  Soul"  he  unfolds  the  pro- 
found thought  that  Christianity  is  gronnded  in 
the  nature  of  man,  and  meets  ite  deepest  wants. 
He  led  the  way  in  ecclesiastical  anthropology 
and  soteriology,  was  the  teacher  of  Cyprian, 
and  the  forerunner  of  Angustine.  Among  his 
controversial  works  are  bis  books  "Against 
the  Gentiles,"  "Against  the  Jews,"  "Against 
Hermogenes "  (showing  that  matter  is  not 
eternal,  but  created  by  Ood),  "Agidnst  the 
Valentinians,"  "  On  the  Prescription  of  Here- 
tics" (asserting  vehemently  that  no  doctrine 
contrary  to  the  received  faith  had  a  claim  to 
toleration  from  the  chnrch,  or  to  appeal  to  the 
Scriptnree,  and  contradicting  the  principles  of 
his  "Apology"),  "Against  Marcion,"  "Against 
Praieas,"  "On  the  Soul,"  "On  Baptism,"  "On 
the  Flesh  of  Christ,"  and  "On  the  Resurrec- 
tion of  the  Body,"  in  all  of  which  he  opposes 
growing  errors,  and  seeks  to  show  what  is  the 
true  doctrine  of  the  chnrch.  Among  his  prac- 
tical works  belong  the  book  "On  Penance;" 
that  "On  Prayer,"  which  ezplaina  the  I^ord't 
prayer;  "On  Patience;"  "To  the  Martyrs;" 
"On  Theatrical  Bhows;"  "On  Idolatry,"  a 
casuistical  discussion  of  the  degree  to  which 
idol  worship  may  be  tolerated  by  Cbi^stiaus ; 
"On  the  Dress  of  Women,"  and  on  the  "Veil- 
ing of  Virgins,"  which  teach  that  modesty  and 


Wife,"  in  which  he  proclaims 
second  marriages.  His  spedally  Montanist 
works  are  the  "Exhortation  to  Chastity"  and 
"On  Monogamy,"  in  which  he  carries  to  ahso- 
Inte  prohibition  the  theory  of  the  book  "  To  his 
Wife ;"  "  On  Chastity,"  which  denies  that  those 
who  are  gailty  of  gross  sins  can  be  absolved; 
"  On  Repentance;"  "On  Fasting;"  "On  the 
Soldier's  Crown ;"  and  "  On  Flight,"  which  in- 
sists that  Christians  ought  not  to  fiee  from  per- 
secutions. Tertallian's  works  are  written  in  a 
rude  Punlo  Latin  interlarded  with  African  or 
old  Latin  idioms  and  phrases  of  Latinized  Greek. 
His  earlier  works  are  said  to  have  been  written 
in  Greek,  but  have  come  down  only  in  Latin 
translations.  The  style  of  alt  is  nervous,  abrnpt, 
often  alucnre,  and  vtjiement.  The  first  collected 
edition  is  that  by  Seatus  Rhenanus  (fcl.,  Basel, 
IGfil).  Among  the  numerous  later  editions  are 
those  by  Semler  (0  vols.,  Halle,  lT7D-'78),  Leo-> 
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r  (3  voU.,  Leipsio,  18G8).  TranBk- 
iveriU,  eBpeoialfj  of  the  "Apology," 
published  in  moat  of  the  modem 


pold  In  G«radoTf  a  BUliothtoa  Pafrum  Latinth 
rum  (roU.  tv.  to  vii.,  Leipsio,  16GB-'41),  Migne 
(toIs.  i.  to  iii.  of  PatTologie  latine,  Paris,  1844J, 
and  Oehler  '~      ■     -  ■    ■  "■ 

tions  of  WT 
have  been  published 

European  languages.  —The  life  of  Tertnllian  ba« 
^een  written  by  Jerome  in  the  early  oboroh, 
and  in  modem  timea  by  Neander  {Antigmn- 
tieui,  Berlin,  1B2S)  and  IleBielberg  (Dorpat, 
1848).  See  also  the  special  works  on  Hon- 
tanism  by  Wemsdorf  (1751),  MQnter  (182B), 
Sohwegler  (1841),  and  Banr  (1651).  - 

I^WHi.  L  A  N.  E.  province  of  Spain,  in 
Aragon,  bordering  on  Saragosaa,  Tarragona, 
Oastellon,  Valencia,  Oaenoa,  and  Qoadalajara ; 
ftna,  C,4B4  aq.  m. ;  pop.  In  1670,  252,201. 
The  Albarraoin  mountains  traverse  it  E.  and 
W.,  sending  off  nomeroaa  spars  on  both  aides, 
whioh  are  covered  with  forests  and  aboond  in 
^me.  Maela  de  San  Smvl,  one  of  the  prin- 
oipal  anmmita  of  the  mun  range,  is  covered 
with  snow  dnriog  the  great«r  part  of  the  7«ar, 
and  the  riven  Tagns,  Onadalaviar,  and  Jnoar 
have  their  sonroes  on  its  sides.  The  prov- 
ince is  well  watered  by  the  Gaadalape  and 
VOo  Jilooa,  afflaenta  of  the  £bro,  the  Guadala- 
vlar,  and  nnmeroas  smaller  ttreams.  There 
are  extenrive  plains  prodaoing  grun,  wine,  oil, 
silk,  hemp,  flax,  saffron,  and  fmit.  Nnmerons 
iheep,  swine,  and  oattle  are  reared.  Coarse 
woollen  goods,  linen,  canvas,  leather,  paper, 
and  earthenware  are  mannfaotnred.  IL  A 
town,  capital  of  the  province,  on  the  left  bank 
of  the  Gosdalavfar,  1S6  m.  E.  of  Madrid;  pop. 
abont  10,600.  It  stands  on  elevated  ground, 
ii  tarronnded  by  old  walla,  and  entered  by  a 
namber  of  gates  snrmonnted  by  Aragonese 
towers.  There  is  a  cathedral,  episcopal  palace, 
several  convents,  two  hospital n,  and  a  bull  ring 
oapablo  of  accommodating  9,000  spectators. 

TiSOHO,  a  to«n  of  Lower  Siletta,  Anstria, 
on  the  right  bank  of  the  0!s&,  a6  m.  B.  E.  of 
Troppan;  pop.  in  1670,  including  suburbs,  9,779. 
There  is  some  trade  in  local  products.  The 
principal  manufactory  is  one  for  yarns,  and 
there  is  also  a  large  publishing  house. — The 
peaoe  oonolnded  at  Teschen,  May  18, 1779,  be- 
tween Maria  Theresa  and  £Yederick  the  Great, 
terminated  the  war  of  the  Bavarian  ■ocoesaion. 
The  former  dnchy  of  Teschen  oomprised  till 
1849  moat  of  an  eitanuve  cirole  of  the  same 
name,  now  divided  into  eight  buliwicks. 

TggSM.    See  Tioino. 

TKriMIMT.    See  Wiu. 

TEWtMBfT,  OU  and  New.    Bee  Biblb. 

IWIIMOBT.    See  EviDEiroa. 

nvilfUDUTt,  a  term  employed  by  Klein,  and 
adopted  by  Agasaiz,  synonymona  with  obelo- 
nians,  and  embracing  the  reptiles  known  as 
tortoises  and  turtles.  They  are  the  highest 
of  the  class,  approaching  the  lower  or  aquatic 
birds  in  form,  mode  of  existence,  and  in  some 
points  of  structure ;  the  regions  of  the  body 
are  distinctly  marked,  and  the  head  has  a  oon- 
uderable  mobility  on  the  neck.    Dum6ril  and 
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Bibron  divide  the  order  Into  fonr  families: 
thaUiintei  or  marine  tortlas ;  potamite*  or  river 
tortoises;  eloditt*  or  marsh  tortoises,  with  the 
subfamilies  eryptodira,  which  bend  the  short 
neck  like  the  letter  Z,  and  conceal  the  head 
on  the  m«dian  line  breath  the  carapace,  and 
pleurodiret,  which  curve  the  long  neck  hori- 
zontally tmd  on  the  ride  of  the  body  noder  tlie 
shell ;  and  thtnittt  or  land  tortoises,  the  high- 
est in  rank.  Agaasiz  ('' CoDtribotions  to  the 
Natural  History  of  tlie  United  States  of  Ameri- 
ca," vol.  i.,  part  2)  adopts  Oppel's  sabdiviaiiHi 
of  the  order,  making  the  suborders:  I.,  ch«- 
iMtti,  with  the  families ;  1 ,  chelonioida,  marina 
tortlsa,  and  2,  tphargidida,  leather  or  trunk 
turtles;  and  II.,  amj/da,  witli  the  families:  S, 
trionychida,  soft-shelled  tortoises;  i,  ehelff- 
oidm  {matanata)  \  6,  hydraapididm,  like  platt- 
myt  ajid  other  flattened  Bp«cie8,  inostly  South 
American,  nnited  by  J.  E.  Gray  to  the  pre- 
ceding family ;  S,  ehtlydroida,  snapping  dir- 
ties; 7,  einotterwtida,  mud  turtles;  8,  Miy- 
doida,  fresh-water  species  like  the  terrapins; 
and  9,  UtlMdinina,  Ituid  tortoises  like  the  great 
Galipagos,  gopher,  and  common  European  tor- 
toises. The  onaraoters  of  the  aabordera  with 
their  families  will  be  gn^en  under  Tobtoisb  and 


TuKTLB,  which  may  be  oonsidered  as  oorro- 
gponding  to  the  amydm  and  ehelf/nii  of  Oppel. 
The  akeleton  is  in  great  part  external,  the 
bony  box  being  oovered  only  by  oomparalivaly 
thin  soales  or  a  naked  skin ;  the  most  striking 
character  is  the  stiff  vertebral  column,  spread- 
ing in  the  shape  of  a  oarapaoe  or  shield,  con- 
nected by  a  lateral  bridge  with  the  plastron  or 
ventral  plate,  between  which  the  organs  of  the 
tmnk  are  enclosed,  and  haring  on  anterior  and 
a  posterior  opening  for  the  protrusion  of  the 
head,  limbs,  and  tail,  whioh  are  all  free;  loco- 
motion is  always  performed  by  the  four  limbs. 
The  shield  consists  of  a  hard  and  dry  epidermio 
covering,  under  which  is  a  bony  plate  made  up 
of  the  vertebrw,  ribs,  and  sternum,  overlaid 
and  the  intervals  filled  with  the  ossified  akin 
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or  dfflmail  akeleton,  dirided  into  many  pteoM 
united  bj  antare;  in  the  marine  turtles  this 
dermal  akeleton  is  imperfect  (especiallf  be- 
low), lesa  developed  in  the  trionji,  and  least 
of  all  ia  the  trunk  turtle  (»pharoU).  The* 
epidermic  plates  in  tiie  tortoise-sheU  tnrtle 
grow  only  on  the  anterior  edge,  the  older 
p&rta  moving  backward,  mooh  as  in  the  human 
nail ;  bot  in  the  land  tortoises  tha;  increase 
below  and  on  all  sides,  in  oonoentric  rings, 
lik«  the  annual  growths  of  a  tree;  there  is 
6TB17  intermediate  stage  between  these  types ; 
s  monltiiig  of  the  eptdemiiB  takea  plaoe  in  all 
ofaelonians,  scale  by  scale.  In  all  eicept  the 
imbcioated  tnrtle  the  colors  ore  in  the  lowest 
layers  of  the  epidermis ;  in  this  they  exist  in 
the  external  dry  homy  layers,  diapluying  the 
beantifol  and  permanent  hues  of  tortoise  shell  \ 
in  the  oorinm  or  tme  akin  is  depout«d  the 
phosphate  of  time  of  the  dermal  skeleton.  The 
sknll  is  solid  and  compact,  and  the  facial  bonea 
are  immovably  fixed  to  the  cranlnm ;  the  lower 

«'  iw  ooQsista  of  a  firm  bony  aroh ;  the  ocoipital 
one  strikingly  resembles  a  vertebra;  the  pari- 
etals  principally  enclose  the  brain;  there  are 
two  pairs  of  frontals,  and  the  nasals  are  almost 
always  wanting.  The  cervical  vertebrm  are 
nine,  if  the  odontoid  prooets  be  oonaidered  dis- 
tiDO^  and  have  no  transverse  processes ;  some 
have  a  oonoave-oonvei  articulation,  others  a 
oonvex-oonaave,  one  a  biconcave  (toward  the 
lower  part  of  the  series),  and  one  a  biconvex 
(in  the  middle),  giving  considerable  freedom  of 
motion  in  certain  directions  without  the  flexi- 
bility of  the  bird's  neck.  The  dorsal  vertebra 
are  11,  of  which  the  first  is  movable,  the  rest 
nnited  into  a  firm  arch  by  the  continnons 
growth  of  the  spinoni  proeesaas ;  the  riba  ex- 
traid  from  between  the  vertebrm,  being  strong- 
est where  the  dermal  skeleton  is  least  devel- 
oped, aa  in  trionyx,  tphairgit,  dec. ;  the  sternum 
conabts  of  four  pairs  and  one  odd  bone,  vary- 
ing much  ill  aize  and  connection,  nnited  to  the 
riba  by  a  bony  bridge,  the  marginal  plates  be- 
ing dermal  bones ;  the  caudal  vertebra  are  very 
movable,  conrei  behind,  oonoave  before,  end 
without  apinoDS  prooeseee.  The  scapular  and 
pelvic  arches  are  withdrawn  trnder  the  bony 
roof  of  the  body ;  the  bones  of  the  ahonlder 
■re  long,  straight,  and  narrow,  the  acapnia  and 
acromion  nnited  at  right  anglea,  the  ooracoid 
rnBDing  backward  among  the  muscles,  and  the 
three  nnited  to  form  the  glenoid  cavity;  the 
humerus  is  abort,  crooked,  and  turned  inward ; 
the  forearm  and  hand  have  their  traneverse  di- 
ameter vertical,  the  ulna  overlying  the  radius, 
so  that  the  limb  may  be  drawn  back  nnder  the 
carapace  by  the  bending  of  all  the  joints  in  the 
plane  of  the  scapula;  the  form  of  the  hand 
varies  in  the  different  families,  according  as  it 
la  used  for  terrestrial  or  aqastic  locomotion. 
The  pelvic  arch  is  formed  by  three  permanently 
distinct  bonea,  which  meet  in  the  cotyloid  cav- 
ity; the  bones  of  the  hind  legs  are  Uke  those 
of  the  anterior,  but  the  femnr  is  straighter 
than  the  hnmeras ;  there  ore  great  diSerenoss 


in  the  relative  site  of  the  two  pairs  of  legs  in 
the  two  suborders.  The  cervical  muscles  are 
largely  developed;  the  muscles  of  the  limbs 
ore  much  like  those  of  mammals.  The  cere- 
bral bemispberaa  are  hollow  and  larger  in  pro- 
portion than  in  other  reptiles,  with  a  generally 
smooth  surface.  There  is  a  tympanic  cavity 
and  membrane,  the  former  divided  into  two 
parts  by  a  bony  partition ;  the  eyes  are  larger 
and  more  movable  than  in  tlie  lower  reptiles, 
similar  to  those  of  birds  in  the  lids,  nictitating 
membrane,  osseona  framework  of  cornea,  and 
roand  pupil;  a  lachrymal  gland  is  present. 
Hearing  and  vision  are  acnte,  but  smell  is  doll, 
the  nostrils  being  nsed  chiefly  for  their  slow 
respiration ;  they  chew  their  food,  and  the 
tongue  is  broad,  thick,  and  fiesby,  with  an 
■cute  sense  of  touch ;  the  tongne  is  of  use  also 
in  the  respiratoryprooass,  aa  they  swallow  air 
into  the  Inngs.  The  npper  jaw  alwaya  shut* 
over  the  lower,  and  both  are  covered  with  a 

Cuhar  homy  sheath ;  the  Intestines,  as  In  the 
_  her  classes,  are  longest  in  the  herbivorons 
families,  bnt  the  proportions  of  the  different 
parts  vary  much  withont  any  special  reference 
to  the  food;  the  liver  and  gall  bladder  are 
large ;  spleen  and  pancreas  always  present,  the 
former  solid  and  generally  attached  to  the  lat- 
ter, and  this  to  the  dnodenum ;  the  pancreas 
Is  lobular  and  irregular,  and  much  the  largest 
in  the  camivorona  feeders ;  digestion  is  per- 
formed very  slowly,  and  hnnger  can  be  endured 
a  long  time.  Bespiration  is  effected  by  swal- 
lowing air,  on  acoonnt  of  the  immobility  of  the 
thoracic  cavity,  assisted,  according  to  Agassii, 
by  the  diaphragm,  whidi  la  well  developed  in 
the  order,  and  by  the  scapular  and  pelvic  mua- 
cles ;  the  lungs  are  voluminous,  most  ao  in  the 
land  tortoiaea ;  the  trionyx  can  remain  half  an 
hoar  or  more  under  water,  aeration  of  the  blood 
in  this  and  other  aquatic  species  being  doubtless 
partly  effected,  as  in  frogs,  through  the  naked 
skin:  many  species  have  the  power  of  emitting 
vocal  Bonnds.  independent  of  the  sharp  hiss 
which  they  all  produce;  reapiration  is  reduced 
or  entirely  suspended  in  the  hibernating  spe- 
cies, accoiding  to  the  degree  of  this  state.  The 
heart  is  just  above  the  liver,  between  itshalves; 
the  ventricle  is  single,  divided  into  two  cavities 
by  an  imperfect  partition,  and  gives  riae  botb 
to  tbe  two  aorUe  and  the  pulmonary  artery; 
it  beats  about  ten  times  a  minute ;  the  lym- 
phatic system  is  greatly  developed,  two  hearta 
near  the  base  of  the  tail  sending  the  lymph 
over  the  body.  The  kidneys  are  comparatively 
small,  flattened  and  lobed,  in  the  pelvic  cavity, 
outside  the  peritoneum ;  the  nreters  short,  and 
bladder  large;  tbe  ovaries  arc mnch  like  those 
of  birds,  and  tbe  number  of  eggs  matured  in  a 
year  varies  in  different  members  of  tbe  order ; 
the  cloaca  is  very  large  in  both  sexes.  All  are 
oviparona,  and  tbe  eggs  are  spherical,  covered 
with  a  hard  shell,  and  l^d  m  moist  or  dry 
ground  or  hot  sand,  tbe  number  varying  from 
four  or  five  in  the  land  tortoiaea  to  more  than 
100  in  the  marine  turtles;  the  yonng,  which 
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Bppetr  from  tiie  egg  in  from  Bi2  veek»  to  foor 
months  OF  more,  ore  general!]'  verj  different 
in  form  from  tbe  parents ;  there  ie  b  hard  tn- 
bercle  on  tlie  snont  of  tlie  joong  tor  breaking 
throDgh  the  shell  of  the  egg.  The  growth  is 
very  alow,  and  thej  Attain  the  period  of  pu- 
berty the  latest  of  all  reptiles;  ih«j  can  exist 
a  long  time  without  noimshment,  and  give 
aigna  of  vitality,  according  to  Redi's  experi- 
ments, 2S  days  after  decapitation ;  the  same 
experimenter  ascertained  that  a  land  tortoise 
lived  for  six  montha,  bhndly  groping  aboat, 
after  the  brain  had  been  entirely  removed ; 
they  live  more  than  a  century. — CbeloniaDS 
first  appeared  in  the  oSlitio  period,  according 
to  Agaaaiz,  when  neither  genuine  birds  nor 
mammals  existed;  tbe  so-oalled  tortoise  foot- 
prints in  the  new  rod  sandstone  and  Devonian 
strata  were  undoubtedly  made  by  crostaceana 
or  other  artioalates ;  according  to  Piotet,  im- 

Erassions  of  their  shields  first  ocenr  in  the  Jura 
mestone  and  the  Stonesfleld  oOlite,  and  the 
four  types  of  DumMl  and  Bibron  together; 
they  aUo  are  found  in  the  tertiary  and  diluvial 
deposits.  In  the  diluvium  of  the  8ivalik  hills 
of  the  Himalaya  range  have  been  found  the 
remains  of  a  gigantic  chelonian  (colottochelyt 
attai,  Gantl.  and  Falc),  which  must  have  been 
18  to  20  ft.  in  length ;  it  appears  that  its  eiis- 
tenoe  was  known  to  the  natives,  as  this  figure 
enters  largely  into  the  old  East  Indian  cosmog- 
onies. In  geological  times  ohelonians  existed 
in  northern  regions  of  Europe  and  Asia,  now 
too  cold  for  diem ;  marine  and  freab-water 
species  also  are  often  found  together,  a  fact 
expldned  by  estnary  deposits,  a  more  uniform 
oonstitntion  of  the  early  waters  of  the  globe, 
and  a  mixture  by  sudden  inundations  and  sur- 
face cbaogea.  The  present  geographical  range 
of  ehelonians  is  leaa  eiten^ve  tbaa  that  of  tiie 
other  orders  of  reptiles,  the  marine  turtles  hav- 
ing the  greatest  and  the  terreitrial  speciea  tbe 
least;  the  marine  species  are  also  the  largert 
exoept  the  GalApagoa  tortoise. 

lETiiniB,  a  apasmodio  diseue  obaraoteriied 
by  painful,  involuntary,  and  protracted  con- 
traction of  a  greater  or  amaller  number  of  the 
voluntary  muscles.  As  seen  in  temperate  cli- 
mates, the  disease  is  almost  invariably  con- 
sequent open  a  wound  or  injury ;  but  in  par- 
tionlar  localities  and  in  hot  climates,  it  may 
oocnr  without  any  lesion  either  eil«mal  or 
Internal.  The  disease  usaally  begins  with  chills 
and  a  feeling  of  depression  and  debility,  with 
vertigo  and  sleeplessness.  At  first  there  is 
commonly  a  feeling  of  stiffness  and  aneaainoss 
about  ttie  mascles  of  the  neck  and  jaws.  The 
patient  thinks  he  has  taken  cold  or  has  a  slight 
rheumatic  affection.  He  finds  he  is  unable  to 
separate  the  jaws  to  any  distance,  and  mora  or 
less  gradually  they  dose,  so  that  he  is  unable 
to  open  the  mouth  at  ^ ;  a  condition  called 
looked  jaw.  As  the  disease  advances  there  is 
acute  pain  at  the  bottom  of  the  stomach,  ex- 
tending through  toward  the  back ;  and  this 
pain,  like  the  contractions  of  the  voluntary 


mnsolea,  is  aggravated  in  paroxytma.    Orad- 

ually  the  large  muscles  of  the  trunk  and  ex- 
tremities beoome  affected.  In  some  cases  aU 
the  muscles  are  firmly  contracted,  and  the  body 
*remunB  stiff  and  strai^t  Ordinwily  the  strong 
extensors  of  the  trunk  and  limbs  are  more  af- 
fected than  the  flexor  musclea,  or  their  snpe- 
rior  power  overcomes  the  resistance  of  these 
Utter,  and  dnring  the  paroxysm  the  body  is 
forcibly  curved  backward,  the  patient  reating 
upon  hJB  hands  and  heels  only.  This  oonstl- 
tates  oputhoUnutt,  Oocaaionally,  though  it 
mast  be  very  rarely,  the  body  is  bent  forward, 
constituting  tmpretthoUmoi ;  and  still  more 
rarely  there  is  lateral  curvature,  forming  pZm- 
TMtkotonot,  The  muscles  concerned  in  degln- 
tition  are  early  affected,  so  tliat  swallowing  is 
rendered  difficult  or  imposuble.  Later,  spasma 
of  the  muscles  of  the  face  oocnr,  the  brow  be- 
coming knit,  the  eyes  wide  open,  fixed  and 
staring,  the  nostrils  distended,  and  the  angles 
of  the  mouth  drawn  back,  exposing  the  clenched 
teeth,  and  prodncing  an  expression  called  niKt 
tardinietu.  When  the  disease  has  once  set  in, 
the  muscles  affected  are  rarely  at  any  time 
afterward  wholly  relaxed.  At  intervals  mwe 
or  less  closely  qiproiimated  to  each  other  ao- 
cording  to  the  severity  of  the  disease,  paroxysma 
occur  daring  which  the  spasm  is  a^pravated, 
the  mnsclee  affected  becoming  tense  and  hard 
as  boards.  Dnring  these  paroxysma  the  pa- 
tient  commonly  suffers  from  intense  pain  in 
the  muscles  affected,  and  tbe  substem^  pain, 
dependent  probably  on  spasm  of  Che  diaphragm. 
Is  likewise  aggravated.  Oases  have  occnrred 
in  whioh  the  teeth  have  been  broken,  bones 
fractured,  or  muscles  torn  across.  The  spasms 
come  on  even  when  the  patient  is  perfectly  at 
rest ;  but  they  are  evidently  excited  hy  the 
slightest  attempt  at  voluntary  motion,  by  ef- 
forts at  deglutition,  or  by  mental  emotion. 
The  patient's  mind  is  commonly  unaffected 
tlironghont  tbe  disease ;  the  bowds  are  ^t  to 
be  obstinately  ooDstipated,  and  when  evacua- 
tions are  obtained  they  are  offensive  and  nn- 
natural.  Death  may  oocur  either  suddenly 
during  a  paro^sm  or  from  auSocatJon,  the 
muscles  of  respiration  becoming  fixed  and  the 
spasm  in  some  instances  probably  affecting  tbe 
glottis.  In  other  cases  death  resnlta  from  ex- 
uBuatlon,  the  patient  l>eing  worn  ont  by  pain, 
sleeplessness,  and  want  of  nonrishment. — Te- 
tanus is  fatal  in  the  large  majority  of  oasea. 
Post-mortem  examination  throws  but  little 
light  on  its  pathology.  Dr.  Lockhart  Clark 
believes  that  degeneration  of  the  cells  of  the 
spinal  cord  is  always  present ;  but  the  fact  that 
the  symptoms  are  so  similar  to  those  of  poi- 
soning by  strychnia  would  lead  to  the  opinion 
that  the  cause  of  the  disease  is  in  a  morbid 
condition  of  tlie  blood,  although  the  medulla 
oblongata  and  spinal  cord  are  the  parts  attacked. 
In  cases  ariung  from  wonnds,  the  nerve  lead- 
ing from  the  wound  shows  evidences  of  in- 
flammation, being  oommonly  red  and  swollen ; 
but  with  this  ezceptioii  no  lesioa*  have  been 
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TETAITUS 

found  wMoh  are  oonitaiitlr  oonnectod  with  die 
diMflfle. — Idiopatbio  teUniu,  tftre  in  temp«n>te, 
is  not  anoommon  in  hot  olimUes ;  but  thoogh 
heat  acta  as  a  prediipoelng  caoae,  the  exoiting 
«anie  ii  general];  exposDre  to  damp  and  oold. 
In  tramnatio  tetanna,  expoanre  to  otud,  particn- 
larlf  vhen  the  body  Is  debilitated  b;  previona 
warm  weather,  aeems  to  be  an  efficient  eanae. 
Thoe  the  wounded  in  the  battle  of  Dresden, 
who  were  exposed  to  oold  and  wet  jnat  after 
the  battle,  while  the  previoiia  weMher  had 
been  hot  and  oppreaiiTe,  Buffered  aaverelj  from 
tetanus ;  and  after  the  battle  of  Baotcen,  where 
the  wonnded  la;  on  the  field  expoaed  to  oold 
and  rain  during  the  night,  Loire;  f  oond  more 
thao  100  attacked  with  tetamu  the  next  morn- 
ing. Tetanna  is  more  liable  to  follow  puno- 
tnred  and  lacerated  than  lnd«ed  wounds ;  and 
wounds  of  the  palmar  surface  of  the  feet  and 
hands,  which  ore  abnndantl;  supplied  with 
nerrea,  are  particnlarl;  dangerona,  but  it  mo; 
follow  woauds  of  ever;  obanoter.  Even  those 
made  b;  the  knife  of  the  sorgeon  and  the  stroke 
of  a  whip,  the  ontling  of  a  com  and  extavction 
of  a  t«oth,  have  all  bera  followed  b;  this  for- 
midable and  fatal  disease.  Gases  are  on  record 
in  which  l;ing-m  women  have  been  seised  b; 
the  disease.  The  time  which  elrasee  between 
the  reception  of  the  injur;  and  tne  period  of 
invaeion  of  the  diaease  varies  greati;.  Lon-e; 
says  that  daring  the  campaign  in  £g;pt  it  rarel; 
appeared  before  the  fifth  or  after  the  fifteenth 
da; ;  ;et  some  oases  are  on  record  in  which  it 
came  on  dn  a  few  hours,  and  others  in  which 
It  was  dela;ed  for  more  than  a  month.  When 
the  paroxysms  come  on  soddenl;,  recur  at  short 
intervak,  and  increase  in  violence,  treatment 
ia  rarel;  at  an;  ev^ ;  death  in  aaoh  cases  oo- 
onra  often  as  earl;  as  the  second,  and  is  rarel; 
dela;ed  beyond  the  fifth  da;.  When  the  at- 
tack is  less  violent  and  the  interval  between 
the  paroiysms  longer,  the  prospects  of  the 

Ktient  are  batter,  and  if  life  is  protracted 
yond  the  tenth  da;  he  will  freqaentl;  re- 
oover. — The  treatment  of  tetanus  is  unsatis- 
factory. The  inhalation  of  chloroform  has 
been  sfrongi;  recommended,  and  where  it  ii 
well  home,  it  miti^tee  greati;  the  sufferings 
of  the  patient.  Opiom  has  been  given  In  large 
and  repeated  doees ;  when  recourse  Is  had  to 
it,  it  shonld  be  sdminislered  in  a  liquid  form, 
or  some  salt  of  morphia  should  be  used.  A 
strong  solution  of  the  sulphate  of  morula  ma; 
be  given  b;  aubontaneons  injection.  Wine  and 
distilled  spirits,  with  or  without  opium,  have 
been  given  in  large  qnantitiea,  and  in  many 
oases  apparentl;  with  benefit  The  boweU 
shonld  be  oooaaionall;  moved  by  active  pnr- 
gativee.  Bat  as  the  paroxysms  are  muni; 
excited  b;  external  sonrces  of  irritation,  even 
slight  ones,  the  principle  of  the  treatment 
shonld  be  to  keep  the  patient  perfectly  qniet. 
Stillness,  a  darkened  apartment,  few  atten- 
dants, and  the  absence  as  far  as  possible  of  all 
oanses  of  physical  or  mental  disturbance, 
promise  a  better  chance  of  recovery  than  any 
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active  interference  or  the  repeat«d  odminiS' 
tration  of  medicinal  agents. 

TEIVAK,  a  city  and  seaport  of  Morocco,  in 
the  province  of  Fez,  at  the  W.  eud  of  tlie 
Uediterranean,  21  m.  8.  b;  W.  of  CeuU;  let. 
86°  8T'  N.,  Ion.  6°  18'  W. ;  pop.  about  20,000. 
The  town  is  about  6  m.  W.  of  the  coast,  on 
high  ground,  which  rises  on  the  sooth  into  a 
ridge  8,000  ft.  high.  It  is  sarrounded  b;  a 
wdi  Banked  with  towers,  and  is  defended  b; 
a  castle.  The  streets  are  narrow  and  dirt;, 
but  there  are  some  fine  buildings,  particnlar- 
1;  mosques,  of  which  there  ore  40.  Its  har- 
bor is  an  open  roadstead  nnprotectod  on  the 
east,  and  is  fit  for  small  vessels  oul;.  The 
town  has  mannfactnres  of  leather,  leather 
goods,  swords,  and  firearms,  and  a  considera- 
ble inland  trade  through  fee  Its  foreign 
trade  courista  prindpolly  in  supplying  Gibral- 
tar with  provisions.  In  1BT8,  211  vessels,  of 
S,T16  tons,  entered  its  port.  The  value  of  its 
imports  was  tlll,SB5;  exports,  $56,776.  Te- 
tuan  was  oaptored  bv  the  Spanisrda  in  1S60, 
but  wsa  given  up  in  the  following  ;ear. 

ISmii,  or  li«l,  Islwii,  a  German  monk, 
horn  in  Leipao  about  1460,  died  there  in  Au- 
gust, 1619.  He  studied  theology  and  philoso- 
phy St  the  university  of  Leipsio,  and  in  148S 
entered  the  order  of  Dominicans,  He  gained 
celebrity  as  a  popular  preacher,  and  was  re- 
peatedl;  engaged  to  preach  iudntgenees  granted 
oy  the  pope  to  ruse  money  for  religious  pur- 

fases.  The  earl;  Protestant  biographers  of 
etzel  sa;  that  he  sold  certificates  of  indul- 
gence without  requiring  previous  confession, 
and  indulgences  for  future  sins;  that  he  led 
a  very  immoral  life,  and  was  even  convicted 
at  lunspmck  of  adultery;  but  CatboUo  his- 
torians have  generally  qualified  these  state- 
ments as  eross  exsggeratJons,  though  they  ad- 
mit tiiat  he  often  offered  the  indulgences  in 
an  offensive  and  mountebank  way.  In  161fi 
Tetzel  bc^an  the  publication  of  on  indnlgence 
deoigned  to  procure  means  for  the  constmo- 
tion  of  8t.  Peter's  at  Pome,  receiving  at  the 
same  time  sn  appointment  as  inquisitor.  Never 
before  had  the  preaohiug  of  an  indulgence 

Erodnoed  such  a  commotion.  He  is  said  to 
ave  assured  the  people  that  es  soon  as  the 
money  resounded  in  the  chest  their  sins  wonid 
be  forgiven,  and  the  souls  of  the  departed  re- 
ceived into  heaven ;  but  Catholics  maintain 
that  this  is  oonelusivel;  refuted  b;  the  Inttrtie- 
Uo  Summaria  Saeerdotum  ad  PradUandat  Jn- 
<ful?*n(wi«,  prepared  b;  Tetzel  in  1617,  in  which 
he  makes  the  (taiuing  of  an  indulgence  ex- 

?Tessl;  dependent  upon  repentance  and  con- 
ession.  As  a  delegste  of  the  highest  eccle- 
siastic^ authorities,  Tetzel  was  generally  re- 
ceived with  great  pomp,  but  at  the  same  time 
met  with  a  powerful  and  rapidly  increasing 
opposition.  On  Oct.  81,  1B17,  Luther  posted 
the  celebrated  96  theses  against  the  abuses  in 
preaching  indulgences  on  the  doors  of  the 
church  in  Wittenbwg.  Tetzel  pnbliol;  burned 
the  theses  at  Jtiterbogh,  and  In  January.  1S18, 
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in  a  pnblio  dispatatioa  at  the  nniverritr  of 
FranlcFort-on-the-Uder,  defended  HTeral  anti- 
theses. The  Btadents  of  Wittenberg,  in  their 
taro,  burned  800  oopies  of  the  antitliaees  of 
Tetzel.  Tetzel  replied  onoo  more,  in  Hsy,  by 
a  refntatioQ  of  the  sermon  of  Luther  on  indul' 
sanoes  and  grace,  but  seems  to  have  had  no 
longer  anjindaecoe  on  pnblio  opinion.  Among 
the  latest  biographera  of  Tetzel  are  Hoffmann, 
a  Protestant  (^UbensbaehTeihung  tan  Tetttl, 
Leipsic,  1844),  and  Qran&  a  Koman  Oathoiio 
(Tatul  vnd  Luther,  oder  LdteatgetchiehU  und 
utcht/ertiifang  da  Alilairprediger*  ujid  Inqui- 
litori  Dr.  Johann  TeUel,  &o.,  Soeit,  ISSS). 

imi'B  (Gr,  TivKpof).  L  The  first  kiug  of 
Troj,  ion  of  the  river  god  Soamander  by  the 
nymph  Id»a,  after  whom  the  Trojans  are 
sometimes  called  Teaorians.  IL  A  Qreeion 
hero  in  the  war  (gainst  Troy,  the  eon  of  Tela- 
mon,  king  of  Salamis,  and  Uesione  of  Orete, 
and  a  half  brother  of  Afax.  He  was  the  best 
aroher  among  the  Oreeics ;  but  on  his  return 
from  Troy  hia  father  refused  to  receive  him  in 
Balamia  beoanse  he  had  not  avenged  the  death 
of  Ajai  nor  brought  back  his  body.  He  there- 
fore settled  in  the  ieland  of  Cypma,  and  found' 
ed  there  the  city  of  Balamis. 

ItDFFBL,  Wflbtta  Sigtani,  a  German  philol- 
(wist,  bom  in  Ludwigsbar^,  Sept.  27, 1820,  died 
March  S,  18T8.  He  studied  at  the  university 
of  Tabinpen,  devoted  himself  to  the  critical 
stndyof  Horace,  and  published  valuable  papers 
on  the  works  and  times  of  that  author.  In 
184fi  he  became  editor  of  the  ReaUneyhlopadia 
der  cliutUchtn  AlterthtimMiiMUiaehq/t,  begnn 
by  Panly.  In  IS19  be  was  appointed  profeeeor 
ot  claBsical  philoli^y  in  Tubingen.  He  espe- 
daliy  stndied  the  literary  history  of  Greece 
and  Rom&  and  also  of  Germany,  and  his  va- 
rions  publications  on  sin^a  authors,  as  Jn- 
venal,  Aristophanes,  and  ixlschylas,  were  nnl- 
versally  received  as  important.  His  principal 
work,  OetehuhC*  dtr  rdmitehen  LiUratw  (3 
vols.,  Leipsic,  1366-'70),  has  been  translated 
into  several  langnagea  (London,  1874). 

lEDTOMIte  RttEn,  a  mountain  chain  of 
Oermany,  partly  in  the  principality  of  Lippe, 
partly  in  Prosaia,  extending,  at  first  under  the 
name  of  Egge,  in  a  N.  direction  through  the 
territory  of  Paderborn  to  Driburg,  then  N.  W. 
toward  Bielefeld  and  Halle,  and  l«rminating  at 
the  Bervergem,  6  m.  E.  of  Rheine  on  the  Ems. 
Its  total  extent  is  about  80  m.  It  reaches  its 
highest  point  of  more  than  1,600  ft.  near 
Horn  \a  Lippe.  According  to  Tacitus,  the  Ro- 
man legions  of  Varus  were  defeated  (A.  D,  9) 
In  this  mountain  re^on,  whioh  he  calls  Teato- 
iurgienrit  taltu*,  bj  Arminias,  prince  of  the 
Ohorusci,  whose  memory  is  celebrated  as  that 
of  the  liberator  of  Germany.  (See  AnuiNTua.) 
Hia  colossal  monument  by  Bandel  was  unveiled 
by  the  emperor  of  Germany,  Aug.  18,  1876, 
amid  national  rejoicings,  on  the  snmmit  of  the 
Grotenberg  near  Detmold,    (Sea  BAin>KL,) 

nvroNIC  EldfiVIS,  or  Kmi^  ef  the  Bi^ttal 
rf  Sb  Marr  !■  JrrMlB^,  &  powerfiil  religions 


TEUTONIC  KNIGHTS 

and  military  order  which  originated  during 

the  crusadee.  The  hospital  of  &L  Mary  iu 
Jerusalem,  from  which  the  order  derives  ita 
canonical  name,  was  founded  soon  after  the 
eaptnie  of  JaruMlem  by  the  crusaders  in  10Q9. 
A  German  merchant  and  his  wife  threw  open 
their  dwelling  to  the  poor  and  sick  of  their 
own  nation;  a  chapel  was  afterward  attached 
to  the  house  by  permission  of  the  patriarch 
and  dedicated  to  6t  Mary.  The  establish- 
ment, to  which  the  founder  devoted  all  his 
wealth,  was  after  its  extension  m^ntoined  bf 
alms  collected  among  the  Germans ;  and  a 
namber  of  distinguished  persons  also  devoted 
their  property  and  eervices  to  the  same  pur- 
pose, assuming  a  religions  dress  and  binding 
themselves  by  monastic  vows  (111»),  with  the 
approbation  of  Pope  Oatixtns  11.  During  the 
uege  of  Acre  in  1189  charitable  barghers  of 
Bremen  and  LQbeok  eatablished  a  gaUd  of 
hospitallers  for  German  soldiers,  whose  num- 
bers were  bo  great  after  the  death  of  Fredo- 
riek  Barbarosaa  that  the  merchants  made  tents 
with  the  sails  of  their  vessels,  and  called  to 
their  assistanoe  the  brethren  of  St.  Mary  in 
Jerusalem.  Both  confraternities  were  then 
organized  into  one  order  by  Duke  Frederick 
of  Swabia,  who  obtained  the  approbation  of 
Pope  Oelestine  III.,  Feb.  38,  1193.  The  new 
order  retuned  the  rule  of  St.  Augustine 
adopted  by  the  German  brotherhood  in  Jera- 
salem.  None  were  at  tirst  admitted  to  mem- 
bership bnt  Germans  of  noble  birth;  about 
1331  half-knights  or  sergeants,  as  among  tbe 
templars  and  nospitallers,  were  added,  as  well 
as  priest-eh^lsina.  The  dress  was  black  with 
a  white  mantle,  upon  whioh  was  a  black  orosa 
with  a  silver  edging.  The  order  had  an  elec- 
tive grand  master,  whofirst  dweltat  Jemsalem, 
then  when  Palestine  fell  into  the  hands  of  the 
Turks  at  Venice,  and  at  the  close  ot  tbe  ISth 
century  at  MaTbnrg.  Oonrad,  dnke  of  Maso- 
via,  osjled  the  Teutonic  knights,  then  under 
tbe  famous  grand  master  Hermann  of  Selxa,  to 
his  OBsiBtance  about  1226,  to  repel  tbe  incur- 
sions of  the  heathen  PrttsBians  and  Lithna- 
nions,  and  to  help  in  spreading  tbe  gospel 
among  them.  He  gave  tnem  the  territory  of 
Oulm  on  the  Vistula,  and  from  this  point  Uiey 
extended  their  conquests  over  the  territory 
of  Prussia,  and  with  the  aid  of  the  knighta 
sword-bearers  over  Ooorland  and  Livonia,  ex- 
terminating the  pagan  inhabitants  with  fire 
and  snord.  In  1S09  the  grand  master  fixed 
his  seat  at  Marienbni^.  Poaseesing  the  richest 
and  most  commercial  provinces  of  the  north, 
the  order  became  exceedingly  powerful;  and 
at  the  beginning  of  the  16(j)  century,  when  it 
bad  reached  its  greatest  prosperity,  its  territoiy 
extended  from  the  Oder  to  tne  gulf  of  Finland, 
and  its  yearly  revenue  was  estimated  at  800,- 
000  marks.  Nobles  from  all  parts  of  Enrop« 
flocked  to  its  banner.  Internal  dissensions, 
luxury,  and  unjust  and  oppressive  acts  threat- 
ened its  declioe  from  this  period,  and  a  oon- 
Sict  Tith  the  Polish  kinga  hastened  it    In  the 
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txaOe  of  Grilnwftid  or  Tannenberf  in   1410 
they  were  totallf  defeated  b;  Ladislaa  Jagel- 
loit;  and  after  a  sabMqnent  long  war  with 
Oadmir  lY.,  Weat  Frnwia  was  given  up 
Poland,  and  for  Esat  Pnuida  they  were  co: 
peUed  to  do  homage  (1M6).    An  attempt 
regain  their  independence  deprived  them  of 
East  PniBsia,  which  in  1G2S  waa  presented  by 
Sigisnnnd  I.  of  Poland  to  the  grand  ma  ' 
the  margrave  Albert  of  Brandenbnrg,  i 
hereditary  dnchy.     The  order  was  now 
dnoed  to  a  mere  shadow  of  Its  former  great- 
ness.   In  1G2T  the  grand  master  fixed  his  seat 
At  Mergentheim  in  Swabi^  became  a  spiritnal 

Erince  of  the  German  empire,  and  had  under 
im  11  provincee  divided  into  commanderies. 
In  1605  the  peace  of  Preehnrg  gave  to  the 
emperor  of  Aastria  the  rights,  revennes,  and 
possessions  of  grand  master  of  the  Tentoolo 
order;  bnt  in  do  eampaign  of  1809  Napoleon 
while  at  Ratisbon  aboIiBbed  the  order  on  April 
24,  its  widely  scattered  territory,  comprising 
about  SCO  sq.  m.  with  88,000  inhabitants,  fall- 
ing to  the  princes  in  whose  dominions  it  was. 
It  was  revived  in  the  Anrtrian  empire  in  1884 
and  placed  under  the  protection  of  the  im- 
perial family;  it  was  more  fully  reorganized 
in  1840.  From  1868  till  his  death  in  Mexico, 
the  archduke  Haiimiliau  was  grand  master. 
The  present  grand  master  is  the  arohdnke 
Wilhelm. 

mrroilS  (Let.  TsutonM  or  Teubmi),  a  pow- 
erful people  of  ancient  Germany,  who  prob- 
ably dwelt  on  the  southern  shores  of  the  Bsl- 
Ijo,  in  the  vicinity  of  the  Cimbri.  together 
with  whom  they  invsded  the  dominions  of  the 
Roman  repnblie  at  the  close  of  the  3d  century 
B.  C,  when  they  were  annihilated  by  Uarius. 
(See  OiVBBi.)  The  name  Teotons  is  also  ap- 
plied to  the  ancient  Germans  in  general.  (See 
GsmuKio  Races  and  LAHorAOES.) 

TKWUSBiBT,  a  market  town  of  Glonoester- 
shire,  England,  at  the  coDfluence  of  the  Avon 
and  Severn,  108  m.  W.  by  N.  of  London;  pop. 
in  1871, 5,409.  It  has  an  old  church  in  the  Nor- 
man style,  town  ball,  mechanics'  library,  and 
stocking,  lace,  and  nail  manufactories.  Edward 
IV.  here  defeated  the  LanoaatrianB  in  1471. 

TKXAS,  a  8.  W.  state  of  the  American  Union, 
the  IGth  admitted  tindor  the  constitution,  situ- 
ated between  lat.  26"  SO'  and  se"  80'  N.,  and 
Ion.  98°  80'  and  100°  40'  W. ;  greatest  length, 
from  the  month  of  the  Rio  Grande  to  the  K. 
W.  comer,  about  625  m. ;  greatest  breadth, 
along  the  82d  parallel,  about  740  m. ;  area, 
974,866  sq.  m.,  b^ng  greater  than  that  of  any 
other  state  or  territory  except  Alaska,  and 
nearly  Biz  tiroes  as  great  as  that  of  New  York. 
It  is  bounded  N.  by  Now  Mexico  (W.  of  the 
103d  meridian),  the  Indian  territory,  and  Ar- 
kansas, the  Red  river  being  the  dividing  line 
E.  of  the  100th  meridian;  E.  by  the  Indian 
territory  (N.  of  lat.  84°  80'),  Arkansas,  and 
Louisiana,  from  the  last  of  which  it  is  mostly 
separated  by  the  Sabine  river  and  lake ;  S.  £. 
by  the  gnlf  of  Mexico ;  S.  W.  by  Mexico,  from 
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which  it  Is  separated  by  the  Rio  Grande ;  and 
W.  by  New  Mexico.  The  state  is  (1870)  divided 
into  174  conntiea,  of  which  26,  marked  with 
an  *,  are  nnorganized,  viz. :  Anderson,  An- 
gelina, Aransas,  Arober,*  Atascosa,  Austin, 
Bandera,  Bastrop,  Baylor,*  Bee,  Be]l,  Bexar, 
Blanco,  Bosqne,  Bowie,  Brazoria,  Brazos, 
Brown,  Burleson,  Bamet,  Caldwell,  Oalhonn, 
Callahan,*  Cameron,  Camp,  Cass,  Chambers, 
Cherokee,  Clay,  Coleman,  Collin,  Colorado, 
Comal,  Comanche,  Concho,  Cooke,  Coryell, 
Crockett,*  Dallas,  Dawaon,*  Delta,  Denton,  De 
Witt,  Dimmitt,"  Duval,*  Eastland,  Edwards,* 
Ellis,  El  Paso,  Endnal,*  Erath,  Falls,  Fan- 
nin, Fayette,  Fort  Bend,  Franklin,  Freestone, 
Frio,  Galveston,  Gillespie,  Goliad,  Gonzales, 
Grayaon,  Greer*  (see  Gbebb),  Gregg,  Grlmea, 
Guadalupe,  Hamilton,  Hardeman,*  Hardin, 
Harris,  Harriaon,  Haskell,*  Hajs,  Hender- 
son, Hidalgo,  Hill,  Hood,  Hopkina,  Houston, 
Hunt,  Jack,  Jackson,  Jasper,  Jefferson,  John- 
son, Jones,*  Kame^  Kaufman,  EeodaU,  Kerr, 
Kimble,*  Kinney,  Kdoi,*  Lunar,  Ltunpasas, 
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La  Salle,*  Lavaca,  Lee,  Leon,  Liberty,  Lime- 
atone,  Live  Oak,  Llano,  McCnlloch,*  McLen- 
nan, McMullen,*  Madison,  Marion,  Uaaon,  Mat- 
Sorda,  Maverick,  Medina,  Menard,  Hilam, 
ontague,  Montgomery,  Morris,  Nacogdoches, 
Navarro,  Newton,  Nueces,  Orange,  Palo  Pinto, 
Panola,  Parker,  Pecos,  Folk,  Presidio,  Rains, 
Red  River,  Befngio,  Robertson,  Rockwall, 
Rnnnela,*  Rusk,  Sabine,  San  Augastine,  San 
Jacinto,  San  Patricio,  San  Saba,  Bhackleford, 
Shelby,  Smith,  Somerville,  Starr,  Stephens,* 
Tarrant.  Taylor,*  Throckmorton,*  Titna,  Tom 
Green,  Travia,  Trinity,  Tyler,  Upshur,  Uvalde, 
Van  Zandt,  Victoria,  Walker,  Waller,  Wash- 
ington, Webb,  Wegefarth,*  Wharton,  Wichita,* 
Wilbarger,*  Williamson,  Wilson,  Wise,  Wood, 
Young,  Zapata,  Zavala.*  An  extenaive  repon 
in  the  W.  part  of  the  state  N.  of  the  82d  paral- 
lel is  not  divided  into  conntiea,  the  N.  portion 
being  known  as  Bexar  territory  and  the  S.  por- 
tion as  Yonng  territory.  The  principal  cities 
are  Galveston  (pop.  in  1870, 13,818),  San  An- 
tonio (12,266),  Houston  (9,882),  BrownaviUe 
(4,90S),  Austin  (the  capittd,  4,428),  and  Jeffer- 
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son  (4,190).  Other  importaDt  plaoeB  ue  Bas- 
trop, Bonbam,  Brazoria,  Bremond,  Brenliani, 
Oolambus,  Corpns  ChriHti,  Dallaa,  Eagle  Paas, 
Fairfield,  Fredericks barg,  GoazaJes,  Hendar- 
sou,  UuntaTilla,  IndepandenDe,  ladiaoola,  La 
Qraiige,  Laredo,  Lavaca,  Marshall,  Naoos- 
dochea,  Navasoto,  New  BrauufeU,  Richmond, 
Son  IfarcroB,  Seguin,  Sherman,  Solphur  Springs, 
Victoria,  Waoo,  and  Waiahachie.  The  popu- 
lation of  Texas  in  IBOS  has  been  estimated  at 
7,000 ;  in  18B4,  at  31,000  ;  in  1836,  at  38,000 ; 
and  in  1846,  at  IBO.OOO.  The  remits  of  the 
three  federal  oensuses  are  as  follows ; 
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The  total  for  ISSO  inolodea  408  Indians,  and 
that  fur  1870  STS  Indians  and  25  Ohineae. 
There  are  verj  few  inhabitants  W.  of  the  100th 
meridiau,  except  along  the  Bio  Grande.  In 
the  vicinit;  ot  San  Antonio  there  is  a  large 
population  of  Oerman  ori^n.  Of  the  total 
population  ia  ISTO,  428,067  were  males  and 
89S,032  females,  766,108  native  and  62,411 
foreign  bom.  Of  the  natives,  888,510  were 
bom  in  the  state,  62,224  in  Alabama,  61,436 
in  Tennessee,  42,637  in  Mississippi,  41,206  in 
Georgia,  27,290  in  Louisiana,  28,867  in  Ar- 
kansas, 22,166  in  Yii^ia  and  West  Virginia, 
18,065  in  North  Carolina,  18,419  in  Missouri, 
17,813  in  Kentucky,  17,717  in  South  Oorolina, 
5,854  ia  Illinois,  2,873  in  New  York,  2,783  in 
Indiana,  2,886  in  Maryland,  2,062  in  Ohio, 
1,934  in  Florida,  and  1,877  in  Pennsylvania. 
Of  the  foreignera,  23,986  were  natives  of  Ger- 
many, 23,020  of  Meiico,  6,762  of  the  British 
isles  (including  2,037  English  and  4,031  Irish), 
2,233  of  France,  and  1,748  of  Austria  (proper). 
Of  the  colored  population,  225,666  were  blacks 
and  27,817  mnlattoes.  There  were  146,184 
males  and  189,667  females  between  6  and  IS 
years  of  age,  158,765  moles  from  18  to  46,  and 
184,094  males  21  and  npward,  of  whom  169,- 
268  were  citizens  of  the  United  States  and 
14,786  unnaturalized  foreigners.  The  number 
of  families  was  164,483,  with  an  average  of 
6'8  persons  to  each ;  of  dwellings,  141,686, 
with  an  average  ot  6'78  to  eaoh.  Of  persons 
10  years  old  and  upward,  189,428  could  not 
reai  and  231,708  oould  not  write;  of  the  lat- 
ter 203,334  were  natives  and  18,869  foreigners, 
110.663  males  and  111,141  females,  70,695 
whites,  160,617  colored,  and  191  Indians; 
47,686  were  between  10  and  16  years  of  age, 
41,768  between  16  and  31,  and  183,299  21  and 
upward,  of  whom  64,819  were  m^es.  There 
were  404  blind  persona,  282  deaf  and  dumb, 
370  insane,  and  461  idiotic.  Of  the  237,126 
persons  10  years  old  and  npward  returned  as 
engaged  in  all  octrnpations,  there  were  em- 
ployed in  agricnltnre  166,763,  including  81,123 
agricultural  laborers,  79,015  farmers  and  plant- 


ers, 8,388  stock  raisera,  and  2,049  stook  herd- 
ers; in  professional  and  personal  servicee,  40,- 
882,  Including  881  clergymen,  13,692  domestio 
servants,  14,371  laborers,  1,027  lawyers,  l,90e 
physicians  tmd  surgeous,  and  1,709  teachers; 
m  trade  and  transportation,  18,612 ;  and  in 
manufactures  and  mining,  16,879. — Teiaa  m$y 
be  divided  into  four  sections,  east«rn,  oentral 
or  middle,  western,  and  northern  Texas.  East- 
em  Texas  embraces  the  territory  betvreen  the 
Sabine  and  Trinity  rivers,  and  is  the  great 
timber  region  of  the  state,  there  being  only  a 
few  prairies  confined  to  the  gnlf  coast.  The 
Bouthem  portion  is  low  and  level,  the  northern 
rolling  and  elevated,  bnt  not  mountunona. 
The  greater  portion  of  central  Texas,  between 
the  Trinity  and  Oolorado  rivers,  is  prairie,  bat 
there  is  considerable  timber  along  the  streams. 
Northern  Texas,  including  two  or  three  tiera 
of  connties  from  Red  river,  is  abont  equally 
divided  between  prairie  and  forest.  Western 
Texas  embraces  the  region  between  the  Colo- 
rado and  Rio  Qrande  rivers.  Prunes  oover 
about  four  fifths  of  its  surface ;  with  the  ex- 
ception of  occasional  districts  covered  with 
poet  oak  or  the  mezquite  tree,  timber  is  con- 
fined almost  entirely  to  the  valleys  of  the 
streams,  which  are  densely  wooded.  The  N. 
W.  extremity  of  the  state,  between  Indian  ter- 
ritory and  New  Mexico,  is  known  as  the  "  pan- 
handle." In  general,  the  6.  and  S.  E.  portion, 
along  the  coast,  is  level  and  of  little  elevation ; 
N.  of  this  the  country  is  undulating ;  the  W. 
and  IS.  W.  region  is  mostly  an  elevated  table 
land ;  while  the  district  between  the  Peoos 
and  Rio  Grande  is  monntainons.  The  table 
land  includes  a  large  portion  of  the  IJano 
Estacado,  and  has  been  bnt  imperfectly  ex- 

Slored;  it  is  said  to  vary  from  3,000  to  4,000 
^  in  height.  The  Llano  Estacado  or  Staked 
Plidn  (so  named  from  the  great  abundance  of 
ynooa  stems,  resembling  st^es)  extends  from 
the  Rio  Peoos  in  New  Meiico  on  the  west  to 
the  head  waters  of  the  Colorado,  Brazos,  and 
Red  rivers  on  the  east,  and  from  the  valley  of 
the  Canadian  on  the  north  to  the  Pecos  on  the 
sonth.  Its  surfaceis  gentlyundulating;  vege- 
tation ia  scanty,  owing  to  the  dryness  of  the 
climate  and  the  lack  of  streams.  The  princi- 
pal ranges  between  the  Pecos  and  Rio  Grande 
are  the  Guadalupe,  Sierra  Hneca,  Eagle,  Sierra 
Blanca,  and  Apache  mountains,  attaining  in 
places  an  elevation  of  between  6,000  and  6,000 
ft.  Between  the  upper  waters  of  the  Colorado 
and  Brazos  is  a  large  tract  of  timbered  land 
known  as  the  "mezquite  timber,"  and  be- 
tween the  upper  Brazos  and  Trinity  a  long 
tract  from  5  to  30  m.  in  width,  extending 
from  Johnson  co.  to  the  Canadian  river  in 
Indian  territory,  and  called  the  Cross  Timbers. 
— The  coast  of  Texas,  which  extends  along  the 
gulf  of  Mexico  abont  400  m.,  is  bordered  with 
a  chain  of  low  sand  islands,  between  which  and 
the  mainland  lie  a  seriee  of  bays,  sounds,  and 
lagoons;  the  most  important  of  these,  begin- 
ning at  the  northeast,  are  Galveston,  Uatagor* 
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dft,  Eipirita  Santo,  Araossa,  and  Corpn*  Ohristi 
bays,  and  the  Lagnna  del  Madre,  Galveaton 
bs;  is  the  lugeat,  and  has  the  beat  entrance, 
its  inlet  having  IS  ft.  of  water,  while  is  good 
anchorage  jnit  ontAido  there  »  24  ft. ;  it  ex- 
tendi inland  from  the  galf  of  Mexioo  86  m. 
Matagorda  haj,  nearlj  SO  m.  long  bj  fl  to  10 
m.  wide,  and  Lagnna  del  Hadre,  nearlj  100  m. 
long  b;  8  to  6  m.  vide,  are  properly  sonnda, 
and  mn  parallel  with  the  shore.  The  en- 
tranoe  of  Matagorda  bay,  which  is  rapidly 
filling  up,  haa  only  7  ft.  of  water;  and  San 
Lnie  inlet,  the  entrance  to  Weit  bay,  a  sound 
oonnecting  with  Galveston  bay,  has  bat  0  ft. 
Anuuas  bay  is  2S  m.  long  from  N.  E.  to  S. 
W.  and  about  10  m.  wide,  and  Copano  bay, 
a  sound  opening  into  it,  is  SO  m.  long  by  8 
m.  wide;  Corpas  Chrjsti  bay  Is  £0  m.  long 
by  16  m.  wide,  and  Esptritn  Santo  20  by  10 
ID.  Tbe  entrance  to  alt  these  is  mnob  ob- 
otmoted  by  the  bar*  at  the  inlets. — E.  of  the 
100th  mendiau  the  state  is  generally  well  wa- 
tered. The  Bio  Qrande  forma  the  boundary 
widi  Mexico,  and  is  navigable  for  400  or  fiOO 
m.  The  Rio  Pecos,  its  principal  tribntary, 
entering  from  New  Mexico,  flows  S.  £.  throngh 
the  W.  extremity  of  the  state.  The  most  im- 
portant rivers,  proceeding  N,  E.  along  the  coast 
from  tbe  month  of  the  Bio  Grande,  are;  Uie 
Nneoes,  emptying  into  Oorpns  Christl  bay ;  tbe 
Ssn  Antonio  and  Guadalupe,  into  Espiritn 
Santo  bay ;  the  Lavaca,  into  Lavaca  bay  and 
thence  into  Matogorda  bay;  the  Colorado,  into 
Matagorda  bay;  the  Brazos,  into  tbe  gnlf  of 
Mexico;  the  San  Jacinto  and  Trinity,  into 
Galveston  bay;  and  the  Neches  and  Sabine, 
into  Sabine  lake,  wbioh  discharges  into  the 
gnlf  of  Mexico  tliroiigh  Sabine  pass.  The  Sa- 
bine rises  in  the  N.  £.  part  of  Texas,  flows 
8.  E.  to  tbe  Louisiana  border  (abont  lat.  8S°), 
and  thence  8.,  separating  the  two  states.  It  is 
navigable  in  some  portions  by  small  craft.  The 
Neches  and  its  chief  tribntary,  tbe  Angelina, 
are  navigable  for  abont  200  m.  from  Sabine 
lake.  The  Trinity  rises  in  the  N.  part  of  the 
state  near  the  Rod  river,  and  flows  S.  8.  E. ;  it 
is  navigable  for  abont  260  m.  The  Brasos, 
Colorado,  Gnadalupe,  San  Antonio,  and  Nneces 
rivers  are  during  most  of  the  year  navigable 
but  a  short  distance,  tfaongh  snsoeptjble  of  im- 
provement. The  chief  tribntary  of  the  Nne- 
ces is  tbe  Bio  Frio.  The  Colorado  and  Bra- 
zos rise  on  the  E.  edge  of  the  Llano  Esta- 
oado,  and  flow  8.  £.  across  tbe  state.  The 
chief  tributaries  of  the  former  are  the  Con- 
cho, San  Saba,  and  Llano  from  tbe  west;  of 
tbe  latter,  tbe  Little  river  from  the  west  and 
the  Navasota  from  the  east.  The  N.  E.  cor- 
ner  of  the  state  is  watered  by  the  Sulphnr  fork 
of  Bed  river,  which  Joins  the  main  stream 
In  Arkansas.  A  little  S.  of  this  are  Big  and 
lAttle  Cypress  bayous,  which  discharge  throngh 
lakes  into  Bed  river  in  Louisiana.  Red  river 
rises  by  several  forks  in  the  N,  W.  part  of  tbe 
state,  flows  £.,  and  after  crossing  tbe  lOOtb 
meridian  Mparates  Texas  from  Indian  terri- 
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tory  and  Arkansas,  and  enters  the  latter  state. 
It  is  navigable  for  nearly  its  whole  course  on 
tbe  boundary,  thongh  obstmoted  scMnewhat  by 
shifting  sands  for  a  part  of  tbe  distance.  Its 
largest  Texan  tributary  is  the  Big  Wichita, 
entering  near  Ion.  08°.  Tbe  N.  extremity  of 
the  state  is  crossed  by  Canadian  river,  running 
E.  from  New  Mexioo  into  Indian  territory. — 
The  principal  geological  formations  are  the 
alluvial,  tertiary,  cretaceous,  and  oarboniferous. 
The  alluvial  extends  along  the  gulf  coast ;  back 
of  this  is  tbe  tertiary,  having  its  widest  expan- 
sion in  the  eastjWhere  it  reaches  Red  river  in 
Lamar  co, ;  N.  w.  of  the  tertiary  is  the  oreta- 
oeons,  extending  W.  on  Bed  river  to  Oooke  co. 
and  S.  to  Son  Antonio,  and  probably  forming 
the  table  lands  and  plains  of  the  west  and 
southwest.  The  oarboniferous  formation  ex- 
tends throngh  the  counties  W.  of  Cooke  to  tbe 
Staked  Plain,  stretching  8.  from  Bed  river  to 
and  beyond  the  upper  Colorado.  Goal  beds 
have  been  discovered  here,  but  scarcely  any- 
thing has  been  done  to  teat  the  quality  or 
Jnantity  of  tbe  mineral.  Goal  has  also  been 
onnd  at  various  points  in  tbe  tertiary,  particu- 
larly in  Bastrop  oo.,  W.  of  the  Colorado;  in 
Milam,  Robertson,  Leon,  and  Limestone  cos,, 
near  the  Brasos  andTrini^;  and  in  Anderson 
and  Rusk  cos.,  in  eastern  Texas.  Tbe  tertiary 
coal  has  to  some  extent  been  proved  valuable 
for  fuel.  Iron  ores  are  abundant  in  the  ter- 
tiary in  eastern  and  central  Texas;  tbey  also 
occur  in  the  N.  W.  port  of  Grayson  co.,  on 
Bed  river,  and  in  the  upper  Cross  Timbers ;  in 
Bnmet  and  IJano  cos.,  N.  W.  of  Austin ;  and 
also,  it  is  sud,  in  Stephens  co.,  farther  N. 
They  were  worked  daring  the  dvil  war  in 
Cherokee  and  Nacogdoches  cos.,  in  eastern 
Texas,  and  in  Bowie  and  other  connties  in  the 
N.  E.  comer  of  the  state.  Copper  ore  occurs 
in  the  carboniferons  formation,  partioularly  in 
the  N.  part.  Lead  has  been  found  in  connec- 
tion with  silver  in  western  Texas;  steatite  or 
soapatone  in  Llano  oo. ;  and  marble  of  voricns 
colors  and  fair  quality  in  Burnet,  Llano,  and 
Son  Saba  cos.  In  the  N.  W.  part  of  the  state, 
about  tbe  head  waters  of  Bed  river,  is  an  ex- 
tensive gypanm  region.  There  ore  salt  wells 
in  Van  Zandt  co.,  in  the  northeast,  in  Young 
and  Wise  cos.,  in  the  nortbwest,  and  in  Lam- 
pasas and  Lluio  cos.,  on  tbe  Colorado.  Bait 
beds  are  reported  in  tbe  gypsum  region  and  on 
the  Bio  Pecos.  Between  Oorpns  Christi  and 
Brownsville  are  many  shallow  lagoons  or  arms 
of  the  gnlf,  which  during  the  prevalence  of 
winds  blowing  inland  are  filled  with  salt  water. 
This  is  evaporated,  depositing  the  salt,  which 
is  collected  upon  the  subsidence  of  the  water. 
Cbijybeate  springs  are  common  in  the  iron 
districts  of  the  tertiary.  At  Lampasas  in  tbe 
county  of  the  same  name  are  fine  snlphnr 
spring,  which  also  exist  in  Grimes,  Bnsk,  and 
Hopkins  COS.,  in  the  E.  part  of  the  state. — Tbe 
climate  is  remarkably  salnbrions,  and  though 
warm  enough  for  tbe  production  of  most  of 
the  femi-tropical  and  some  of  tbt  tropical 
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fniita,  it  ia  laaa  enervadng  and  more  fre«  from 
malariooa  diseiiMa  than  that  of  an;'  other  of 
the  gulf  Etatea.  Northers,  oool,  iij  winda, 
oocor  from  October  to  Ma7  at  intervals  of 
about  a  week,  rarely  lasting  more  than  three 
iajB.  Thej-  prodnoe  a  sodden  depressioo  in 
the  temparatare,  bat  are  said  to  make  the  cli- 
mate more  healthfol  and  the  eit  purer.  The 
heat  of  sammer  is  tempered  bj  winds  from  the 
gall,  which  blow  far  inland.  The  mean  annual 
temperature  in  the  southwest,  near  the  month 
of  the  Rio  Grande,  is  72° ;  about  the  pw'allel 
of  Aoetin,  68° ;  thenoe  N.  it  gradnally  dimin- 
ishes to  eo"  along  the  Red  river.  The  high- 
lands in  the  west  are  cooler,  and  in  the  extreme 
northwest  the  mean  annnal  temperature  in  not 
more  than  66°.  The  thermometer  seldom  falls 
below  26°  in  winter  or  rises  above  96°  in  som- 
mer.  The  E.  and  S.  portions  have  the  most 
rain ;  as  we  prooeed  N.  W.  from  the  gu!f,  the 
moisture  diminishes.  The  average  annual  rain- 
fall in  the  northeast  is  48  in.,  decreasing  to  S4 
In.  in  the  sonthwest  ne&r  the  golf.  In  the  ex- 
treme northwest  it  is  onlj  10  in.,  and  at  some 
points  between  the  Pecos  and  Rio  Grande  not 
more  than  8  in.  The  following  are  the  resnlta 
of  observations  for  17  years  (1868  to  1874  in- 
olnnve)  at  Aostin  (lat.  S0°  16',  Ion.  97°  47'} : 
mean  annual  temperatnre,  67'61°,  varying  from 
66-83°  in  1889  to  68-93°  in  1862;  mean  tem- 
peratnre of  the  hottest  month  (Jnly),  84° ;  of 
the  coldest  month  (Jannary),  60° ;  minimum 
observed,  6°;  maximum  observed,  106°;  aver- 
age  annual  rainfall,  84'S4  In.,  varying  from 
28-17  in  1862  to  48-79  in  1874.  The  most  rain 
fell  in  September  (average  4*36  in.)  and  the 
least  in  Deoember  (average  1-98  in.).  Oom 
planting  osnally  begins  aboat  the  middle  of 
Febmary,  and  grain  is  harvested  in  the  latter 
part  of  Hay,  and  Indian  oom  in  Jnly.    Cotton 

B 'eking  begins  abont  July  10,  and  eontinnes  to 
ee.  1.  The  nnmber  of  deaths,  aooording  to 
the  oenaos  of  1870,  was  11,197,  of  which  there 
were  from  general  diseases  8,848,  including  680 
from  consumption,  484  from  enteric  fever, 
698  from  intermittent  fever,  and  827  from  re- 
mittent fever;  from  diseasee  of  the  nervons 
system,  1,480;  of  the  circulatory  system,  204; 
of  the  resphratory  system,  1,979,  inclading 
1,499  from  pneumonia;  of  the  digestive  sys- 
tem, 1,496.— The  soil  of  Texas  is  in  general 
very  fertile.  The  river  bottoms  are  nusnr- 
passed  in  this  respeot  by  those  of  any  state  of 
the  Union.  There  are  three  or  fonr  varieties 
of  soil,  each  well  adapted  to  certain  crops. 
The  stiff  black  soil  of  the  river  bottoms  is 
fittest  for  sugar  and  cotton,  though  the  latter 
irrowB  well  on  the  prairies  end  oplsods;  the 
Sner  black  or  ohooolste-colored  aoil  of  the 
prmrie  lands  yields  abundant  crops  of  com  and 
the  cereals,  and  the  lighter  oopper-oolored  soil 


the  best  sea  island  cotton  known.  The  soil 
of  the  desert  tracts  of  the  northwest  ia  sandy 
and  charged  with  carbonate  of  soda  and  other 


alkalies;  but  evoi  this,  wherever  it  «m  be  ir- 
rigated, prodnces  grass  and  herbage  moderately. 
IiT^ation  has  been  anoeessfully  practised  in 
some  instances  in  the  west,  where  run  is 
scanty.  In  1875  an  aot  was  pasaed  granting 
land  in  ud  of  oompanies  organized  for  con- 
atmoting  canals  for  irrigation  and  navigation. 
Texaa  is  especially  noted  as  a  stock-raising 
country,  for  which  the  mildness  of  ite  climate 
and  the  great  variety  of  its  nntritions  grasaee 
peculiarly  fit  it  The  W.  portian,  even  where 
too  dry  for  agriculture,  is  particnlarly  adapted 
to  cattle  and  sheep,  and  here  are  vast  herda 
and  flocks.  Large  nnmbers  of  horses  and 
hogs  are  also  kept.  The  boffalo  and  deer  are 
found  in  the  northwest,  and  wild  horses  or 
"  mustangs  "  roam  over  the  W.  prunes.  The 
other  wild  animals  and  the  birds  are  similar  to 
those  of  other  portions  of  the  Union.  Among 
the  more  important  graases  are  the  mezqnite 
grasses  of  the  west,  which  afford  excellent 
pasturage  nt  all  seasons.  The  principal  for- 
est trees,  of  some  of  which  several  species 
occur,  are  the  oak,  elm,  maple,  hickory,  peoan, 
sycamore  or  bnttonwot^l,  magnolia,  willow, 
pine,  cypress,  mulberry,  cedar,  sweet  gum,  ash, 
walnn^  palmetto,  oottonwood,  Osage  orange, 
and  mezqnite.  Eastern  Texas  is  an  extensive 
pine  region.  The  principal  species  in  the  north 
ia  the  ijiort-leafed  pine  (pinut  miiu),  and  in 
the  south  the  long-leafed  (P.  paliutrit) ;  the 
latter  is  valuable  for  timber  and  turpendne. 
The  soil  of  the  pine  lands,  thongh  sandy,  :' 

productive.     The  cypress  oci "  '"   

and  on  the  river  banks  in  varii 

state,  and  otUdns  a  great  size 

extends  S.  through  central  and  western  Texas 

to  the  Red  river.     The  Osage  orange  is  es- 

Secially  valuable  for  hedges,  and  in  northern 
esas  attmns  a  large  siie.  The  meaquite  ia 
one  of  the  indigenons  trees  of  Texas,  growing 
in  the  west,  vuuable  for  fuel  and  tor  variona 
other  naes.  (See  HazgtirrE.)  Numerons  species 
of  cactus  are  abundant  W.  of  the  Nueces  river. 
Peaches  do  well  in  a  large  portion  of  the 
state,  and  apples  thrive  in  the  north.  Pears, 
blackberries,  and  strawberriea  are  also  raised. 
Seven  spedes  of  grapes  are  indigenons.  In 
the  south  figs  and  oranges  may  be  prodaced. 
The  chief  crops  are  cotton,  Indian  corn,  and 
wheat.  Cotton  and  corn  may  be  grown  in 
nearly  ever;  part  of  the  state.  Wheat  is  rt^eed 
chiefly  in  the  north.  The  sugar  cane  ia  onM- 
vated  principally  on  the  Brazos  near  its  month, 
and  rice  In  the  B.  £.  comer  of  the  state.  Oats, 
barley,  beans,  tobacco,  and  sweet  and  Irish 
potatoes  are  also  raised  to  some  extent. — 
The  number  of  acres  of  land  in  farms  accord- 
ing to  the  census  of  1870  was  18,896,638,  of 
which  2,084,886  were  improved;  nnmber  of 
farms,  61,126,  of  which  717  oontained  under 
S  acres  each,  4,669  from  8  to  10,  18,694  from 
10  to  20,  24,620  from  20  to  60, 10,890  from  60 
to  100,  8,268  from  100  to  COO,  806  from  BOO  to 
1,000,  and  73  more  than  1,000 ;  oath  value  of 
farms,  $60,149,950;   of  farming  implemento 
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and  mscbiaeiy,  $6,896,798;  atsoimtof  wages 
paid  during  year,  including  TaJne  of  boa^ 
$4,777,638 ;  estimated  value  of  all  farm  pri>- 
daotionB,  iudading  bettennenta  and  additions 
to  atock,  $49,185,170 ;  value  of  orchard  pro- 
dacts,  $69,172;  of  prodnoe  of  market  gardens, 
$74,934;  of  forest  produota,  $66,341 ;  of  borne 
manof actnres,  $398,808 ;  of  animals  slaugh- 
tered or  Bold  for  alaogbter,  $4,88C,284 ;  of  all 
live  stock,  $87,42S,194.  The  productions  were 
66,173  basbels  of  spring  wheat,  848,639  of  win- 
-  ir  wheat,  20,654,688  of  Indian  com,  762,668 


of  Irish  potatoes,  2,1B8,041  of  sweet  potatoes, 
7  of  clover  seed,  497  of  grass  seed,  2  of  flax 
seed,  68,844  lbs.  of  rice,  69,706  of  tobacco, 
1,251,328  of  wool,  8,713,747  of  butter,  84,842 
of  cheese,  61  of  bops,  26  of  flax,  18,266  of  wai, 
376,169  of  honey,  6,316  gallons  of  wine,  6,082 
of  maple  molasses,  174,609  of  sorgbnm  mo- 
lasses, 246,062  of  cane  molasses,  3,020  hogs- 
heads of  cane  sugar,  6  tons  of  hemp,  18,982  of 
hay,  and  850,628  bales  of  ootton.  There  were 
on  farms  424,504  horses,  61,322  moles  and 
asses,  438,048  miloh  oows,  182,407  working 
oxen,  2,988,688  other  oattle,  714,351  sheep, 
and  1,203,446  swine;  besides  which  there  were 
150,137  horses  and  496,116  neat  cattle  not  on 
farms.  The  namber  of  oattle  was  greater  than 
in  any  other  state.  In  1878  718,247  horses 
and  moles,  3,176,682  oattle,  and  1,476,944 
sheep  were  returned  by  the  assessors, — There 
were  2,399  mannfaotnring  establishments  in 
1870,  having  640  st«am  engines  of  11,214  horse 
power,  and  116  water  wheels  of  1,880  horse 
power;  bands  employed,  7,937;  oapital  in- 
vested, $6,264,110;  wages  paid,  $1,787,835; 
valne  of  materials  used,  $6,278,198;  of  pro- 
dncte,  $11,617,802.  The  partionlsrs  of  the 
priaoipal  branches  are  as  f  dlowa : 
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—Texas  is  divided  into  five  ODStoms  districts: 
Brazos  de  Santii^^o  (port  of  entry,  Brownsville), 

Corpus  Ohristi  (the  seme),  Paso  del  Nort«  (El 
Paso),  Saluria  (Indianola),  and  Texas  (Galves- 
ton). The  chief  item  of  export  is  ootton.  The 
trade  with  Mexico  is  important.  There  are  no 
retnrns  of  the  trade  wim  other  portions  of  the 
Union.  The  following  table  contains  details 
of  the  foreign  oommerce  for  the  year  ending 
June  80,  187S : 
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The  Mitranoes  and  dearanoesin  the  coastwise 
trade  during  the  same  pwlod,  with  the  number 
and  tonnage  of  vessels  registered,  enrolled,  and 
licensed  on  the  above  date,  are  as  follows: 
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— On  Oct.  1, 1876,  there  were  10  national  banks 
in  the  state,  of  which  the  resources  were  as 
follows:  loans  and  <UBQOunts,  $1,366,805  99; 
bonds  for  circnlation,  $769,000;  bonds  for  de- 
posits, $176,000;  total,  indnding  other  items, 
$3,617,757  88.  The  following  were  the  cblrf 
liabilities:  oapital  stock,  $1,200,000;  surplus 
and  undivided  profits,  $844,387  28 ;  circula- 
tion, $678,102;  individual  deposits,  $1,081,- 
ise  02.  There  are  15  or  30  state  banks.— 
There  were  82  m.  of  railroad  in  operation  in 
1664,  451  in  1863,  and  Til  in  1870.  The  fol- 
lowing table  oonttuns  the  particulars  of  the 
diflerent  line*  for  1876 : 
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Tbe  Qalvestou,  Harrisbnrg,  and  San  Antonio 
rulroad  ib  in  prograsB  (I8T6)  toward  San  An- 
tonio, and  the  eitension  of  the  Onlf,  Western 
Taxaa,  and  Faclfio  railroad  to  that  city  ie  con- 
templated. The  Houston  and  Texas  Gentrai 
ruirood  connects  at  Red  River  Gitj  with  the 
Uissouri,  Kansas,  and  Texas  railroad  for  St. 
Louis.  The  International  railroad  is  intended 
to  extend  S.  W.  to  Laredo  on  the  Rio  Grande. 
The  Texas  and  Pacific  railroad  has  permission 
hj  its  charter  to  continne  its  line  across  the 
oontinent  to  San  Diego,  OaL ;  the  Tranaoonti- 
nental  division,  when  completed,  will  extend 
from  Texarkana  to  Fort  Worth,  Tarrant  co.,  on 
the  main  line.  The  Texas  and  New  Orleans 
railroad  was  in  operation  to  the  Sabine  river 
previous  to  the  civil  war,  during  whioh  it  was 
nearly  destroyed;  it  is  to  be  repaired.  The 
Galveston  and  Santa  F6  railroad  has  been  char- 
tared  to  connect  those  two  points,  and  40  m. 
are  in  course  of  construction  from  Galveston. 
The  Texas  Western  railroad  (narrow  gange), 
from  Houston  to  San  Antonio,  U  in  progress 
W.  from  Hooaton, — A  nov  constitution  was 
adopted  bj  vote  of  the  people,  Feb.  IG,  187S, 
whioh  was  to  go  into  effect  on  the  third  Tues- 
day in  April  following.  The  execntive  officers 
are  a  governor  (annual  salary,  (4,000),  lieu- 
tenant governor,  secretary  of  state  ((2,000), 
oomptroller  of  pablio  accounts  ($2, COO),  trea- 
anrer  (|S,600),  oommiasioner  of  the  general  land 
office  (t2,GO0),  and  attorney  general  ($2,000, 
besides  fees  not  exceeding  $2,000).  They  hold 
office  tor  two  years,  and  are  all  elected  by  the 
qualified  voters,  except  the  secretary  of  state, 
who  is  appointed  by  the  governor  and  senate. 
The  lieutenant  governor  is  m  o^io  president 
oC  the  senate,  and  in  that  capacity  receives  the 
pay  of  a  senator.  The  legislature  consists  of  a 
eenate  of  81  members,  elected  by  districts,  and 
a  bouse  of  representatives  of  98  members,  dis- 
tribnted  among  the  counties.  At  the  appor- 
tionment in  1B80  the  number  of  representatives 
may  be  increased  to  not  more  than  160.  The 
representatives  are  elected  biennially;  the  een- 
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atora  hold  office  four  years,  c 
elected  biennially.  The  session 
Two  thirds  of  each  hoose  are  : 
quorum,  and  a  two-thirds  vot«  is  necessary  to 
overcome  the  governor's  veto.  Uembera  of 
the  legislature  receive  not  more  than  $5  for 
each  day's  attendance,  and  not  more  than  $5  ' 
for  each  2G  miles'  travel  to  and  from  the  c^>i- 
tal.  The  judicial  anthority  is  vested  in  a  su- 
preme coort,  a  court  of  appeals,  district  conrts, 
county  oourta,  and  justices  of  the  peace  (in- 
ferior cases).  The  supreme  coart  oonusts  of 
a  chief  justice  and  two  associates,  and  has  ap- 
pellate jurisdiction  of  civil  cases  of  which  the 
district  courts  have  original  or  appellate  joris- 
diction.  The  court  of  appeals  consists  of  three 
judges,  and  haa  appellate  jurisdiction  of  crimi- 
nal cases,  and  of  civil  cases  of  which  the  county 
courts  have  original  or  appellate  jurisdictiaD. 
The  judges  of  the  supreme  court  and  court  ol 
appeals  are  elected  by  the  qualified  voters  for 
six  years,  and  receive  an  annual  salary  ot 
$3,660  each.  A  district  court  is  held  twice  a 
year  in  each  county,  having  original  jurisdic- 
tion of  felonies,  divorce,  land  titles,  ice.,  and 
of  civil  cases  involving  (GOO  and  npward,  and 
appellate  jurisdiction  of  probate  cases  from 
the  county  couriiS.  A  district  judge  (annoa! 
salary,  $2,500 ;  term,  four  years)  is  elected  by 
the  qualified  voters  of  each  of  the  26  jndici^ 
distriots.  A  county  judge  is  elected  by  the 
qualified  voters  of  each  county  for  two  years. 
The  county  oourta  have  original  jorisdiction  of 
misdemeanors,  probate  oases,  and  dvil  cases 
involving  from  $200  to  $1,000,  and  ^)peDaU 
jurisdiction  of  judgmenta  of  jnstJceA  of  the 
peace.  The  right  of  snSrage  is  conferred  nprni 
every  male  citizen  of  the  Ihiited  States,  or  per- 
son who  has  declared  his  intention  to  become 
such,  of  sound  mind  and  not  a  pauper  or  con- 
vict, who  has  attuned  the  age  of  21  rears  and 
has  resided  one  year  in  the  state  and  six  months 
in  the  oonnty  or  district.  Elections  are  by  bal- 
lot. In  elections  in  cities  and  corporate  towns 
to  determine  expenditure  of  money  or  aasomp- 
tion  of  debt  only  taxpayers  may  vote.     Gen- 
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eral  elections  are  held  biemiiftllj  on  the  Tii«s- 
iaj  next  &f ter  the  first  Uondaj  of  Norember  in 
aTCD  7«arH  (oommenaiug  vith  1BT8).  Amend- 
mentB  to  tb«  conBtittition  must  be  proposed  b? 
two  thirds  of  each  house  of  the  legJaUtnre, 
and  approved  bj  &  majority  of  the  people. 
TeiBB  IB  entitled  to  «x  repreMntativaB  and 
two  senators  in  congress,  and  therefore  bos 
oi^bt  Totes  in  the  etectoral  college.— The  vala- 
ation  of  propertj,  according  to  the  United 
States  oensnaes,  has  been  aa  follows: 
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The  decrease  froml860  to  18T0  was  doe  to  the 
dvil  war,  and  psrtdcnlarty  to  the  emancipation 
o(  the  slaves.  The  assessed  value  of  property 
in  1874  waa  {241,841,860;  in  1ST5  it  was  be- 
lieved that  with  a  prcn)er  system  of  assessment 
it  wonld  amonnt  to  1800,000,000.  The  taxa- 
tion of  1878  amonnted  to  12,017.804,  of  which 
tl,SSe,188  ({168,264  on  polls  aiid  $1,117,684 
on  property)  was  state  and  (l,!81,20fl  conn- 
ty.  The  estimated  receipts  during  the  year 
ending  Aug.  SI,  187fl,  available  for  the  gen- 
eral expenses  of  the  state,  are  tl,289,B48; 
available  for  school  pnrposes,  1710,120  70; 
total,  (2,004,477  70,  of  which  11,400,180  are 
from  taxes  on  property,  |37B,000  from  occu- 
pation tax,  $170,847  70  from  poll  taxes,  $120,- 
000  from  interest  on  permanent  school  fnnd, 
and  $80,000  from  office  fees.  The  appropria- 
tions for  the  same  period  are  as  follows :  for 
executive  departments,  $182,280;  judicial  de- 
partment, $2S6,S26 ;  school  department,  $000,- 
400,  inolnding  $600,000  for  teachers'  wages; 
blind  asylum,  $16,120;  deaf  and  dumb  asylum, 
$14,000;  Innatio  asylum,  $88,800;  peniten- 
tiary, $40,000;  interest,  $480,000;  frontier 
defence,  $100,000;  other  parposes,  $6,610; 
total,  $1,688,286.  The  bonded  debt  on  Aog. 
31,  1870,  Bmonnt«d  to  $4,107,688;  floating 
debt,  $014,826  86 ;  total,  (4,721,914  88.  Be- 
sides this  there  waa  a  debt  of  doubtful  valid- 
ity, amounting  to  $829,687  66,  and  consisting 
of  bonds  issued  by  the  state  to  the  school 
sod  aniversity  fnnds,  with  accrued  interest 
thereon. — The  state  institutions  are  the  peni- 
tentiary, at  Huntsville,  and  the  institution 
for  the  deaf  and  dumb  (opened  in  18C7),  the 
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(nstitnte  for  the  blind  (18S6),  and  the  Innatic 

asylnm  (1861),  at  Austin.  The  htbor  of  the 
convicts  is  leased  to  contractors.  The  num- 
ber registered  at  the  penitentiary  in  November, 
1870,  waa  1,686,  of  whom  402  were  employed 
at  the  penitentiary  and  the  rest  elsewhere. 
The  institntion  for  the  deaf  and  damb  in  1874 
had  46  pupils  (81  mates  and  IS  females) ;  the 
blind  institute,  40  (16  males  and  24  femtjes) ; 
and  the  lunatic  asylum,  127  inmates  (68  males 
and  60  females).  In  1876  an  act  was  passed 
providing  for  the  erection  of  two  additional 
peniUntiariee,  one  N.  E.  of  the  Trinity  river 
and  the  other  W.  of  the  Colorado  river, — 
The  governor,  comptroller,  and  secretary  of 
state  constitute  a  board  of  education.  The 
pnblio  schools  are  regulated  by  an  act  of  18T8, 
with  amendments.  In  each  county  a  board  of 
five  school  directors  is  elected  for  four  years; 
these  choose  one  of  their  number  president, 
who  is  «z  oficio  county  superintendent  of  pub- 
lic instruction.  Jo  each  school  district  tJiree 
trustees  are  elected  annually.  Cities  may  as- 
sume control  of  the  schools  within  their  lim- 
ita,  subject  to  the  general  school  law.  The 
schools  for  white  and  colored  children  are  sepa- 
rate. TTnder  the  provisions  of  the  oonstitntiOD 
one  fourth  of  the  revenue  from  general  taxa- 
tion and  a  poll  tai  of  $1  on  males  between  21 
and  60  years  of  age,  together  with  the  interest 
on  the  permanent  school  fund,  are  annually  set 
apart  for  the  support  of  public  schools ;  Uiere 
is  also  a  landed  endowment,  consisting  of  60,- 
814,000  acres  of  the  pnblio  domain.  In  1874 
there  were  S,129  pnblio  schools,  with  68,808 
pupils  enrolled,  out  of  a  school  population  (6 
to  18  years)  of  818,061 ;  private  schools,  183, 
with  4,S81  pupils;  public  school  houses,  1,007; 
amonnt  of  state  sdiool  fund  apportioned,  $4BB,- 
630  00;  teachers'  wages,  $612,878  67.  Only 
77  counties  reported  the  number  of  pupils  en- 
rolled in  the  public  schools;  the  number  en- 
rolled in  the  entire  state  was  estimated  by  the 
superintendent  of  pnblio  instmction  at  161,670. 
The  permanent  school  fnnd  on  Ang.  81,  1676, 
amonnted  to  $2,687,673  31.  Under  acts  of 
congress  of  1862  and  1866,  the  state  received 
a  donation  of  180,000  acres  of  land  scrip  for 
the  establhhment  of  an  agricultural  and  me- 
chanical college.  This  was  sold  in  1671,  and 
the  proceeds  were  invested  in  7  per  cent,  gold 
bonds  of  the  state  ($174,000).  Buildings  have 
been  erected  by  the  state  near  Bryan.  The 
following  table  gives  particulars  of  collegiate 
institutions  for  1874-'6: 
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These  institntioni,  begl<l6>  the  ordlour  col- 
lege oonrae,  have  preparatory  and  inferior  de- 
partmeuta,  which  embrace  the  greater  part  of 

the  Btadents.  Several  of  them  admit  both  sex- 
es. A  law  department  haa  been  organized  in 
Trinity  oniTerrit?.  The  Amerioan  dental  col- 
lege at  Anatin,  organized  in  1878,  and  tbe  Gal- 
veston medioal  college,  founded  in  1864,  have 
each  six  profeeaors.  The  Barnea  instdtate,  at 
Galveston,  Coronal  institute  at  San  Marcos, 
Hays  CO.,  St.  Marf's  Oatbolio  inititate,  at  San 
Antonio,  and  the  Texas  militarj  insbtate,  at 
Anstin,  are  important  Among  female  seraina- 
riea  are  the  Andrew  female  college,  at  Hunts- 
ville;  Baylor  female  collie,  at  Independence: 
Brjan  female  seminary,  Braroa  oo. ;  Oliappell 
Hill  female  college;  Lamar  female  college,  at 
Paris,  Lamar  co. ;  Uraaline  academy,  at  Gal- 
veston ;  and  Waco  female  college.  The  state 
has  set  apart  1,221,000  acres  of  land  for  the  es- 
tablishment of  a  nniversity,  bnt  no  steps  have 
yet  l)een  token  to  found  the  institution.  There 
were  also  in  the  treasury  on  Ang.  81,  1874, 
bonds  to  the  amount  ot  $184,473  2S  belon^g 
to  the  nniversity  fund. — The  number  of  libra- 
ries retomed  by  the  conans  of  1B70  was  4&C, 
with  an  aggregate  of  87,111  volnmes,  of  which 
185,  with  2&,0ie  volumes,  wore  other  than 
private,  including  ISl  Sunday  school  libroriea, 
with  ie,S18  volumes.  There  were  112  news- 
papers and  periodicals,  issuing  4,314,800  cop- 
ies annually  and  having  a  oiroidation  of  S6,- 
260,  vii.:  12  dMly,  cironlation  8,600;  6  tri- 
weekly, 2,460 ;  6  semi-weekly,  8,700 ;  89  week- 
ly, 46,800 ;  and  1  semi-monthly,  800.  The  fol- 
lowing are  tlie  statiatica  of  dii^ohee,  accord- 
ing to  the  oenwii: 
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— In  1886  a  colony  of  French  emigrants  led 
by  the  sienr  de  La  Salle,  designing  to  found 
a  settlement  in  the  delta  of  the  Mississippi, 
sailed  past  it  unawares,  landed  in  Matagorda 
bay,  and  erected  Fort  St.  Louis  on  the  Lavaca. 
In  1689  Oapt.  De  Leon,  a  Spanish  officer,  was 
despatched  to  tbe  Lavaca  to  soonr  the  country 
ana  hnnt  out  the  French.  He  arrived  there 
on  April  22,  found  the  garrison  scattered,  and 
returned  the  neit  year  with  110  men  and  some 
friars,  and  established  on  the  site  of  Fort  St 
Loois  the  mission  of  San  Francisco.  In  1691 
ft  Spanish  governor  of  the  region  was  appoint- 
ed, and  soldiers  were  sent  to  enforce  hla  an- 
tiiorl^;  but  in  1898  the  hostility  of  the  In- 


dians, the  f^ure  of  the  crops,  and  the  death 
of  their  cattle  discouraged  the  oolonista,  and 
the  settlements  were  abandoned.  The  Span- 
lards  had  settlements  at  Et  Paso  and  at  Baa 
Juan  Bantiata,  both  on  the  right  bank  of  tbe 
Rio  Grande,  bnt  none  within  the  present  bocutds 
of  Texas.  In  1714  the  French  again  attonpt- 
ed  to  effect  a  settlement  within  its  lindta,  ioA 
Orozat,  to  whom  Lonis  XIV.  had  granted  the 
whole  of  Louisiana,  sent  Eucbereau  Saint- 
Denis  upon  on  expedition  thither.  He  pen- 
etrated from  the  Sabine  to  the  Rio  Grande, 
and  visited  the  Spanish  mission  of  San  Jnon, 
where  he  was  taken  prisoner  by  the  govenuw 
of  Ooahnila;  but  having  snbseqnently  married 
the  daughter  of  the  commandant  of  that  mis- 
sion, he  introdaoed  Spanish  mitsionarieB  into 
Texas,  who  establiahed  a  mission  on  the  ba7 
of  San  Bernardo  or  Matagorda,  another  west 
of  the  Sabine  and  near  the  coast  (the  famona 
mission  of  Dolores),  and  a  third  on  the  right 
bonk  of  the  San  Pedro,  near  Ban  Antonio,  aub- 
sequently  removed  eastward,  and  known  aa 
the  Alamo.  Two  other  miasioiis  were  estab- 
lished soon  after,  one  near  Nacogdochea,  the 
other  not  far  from  San  Augustine.  Tbe  name 
of  "  the  New  Philippines  "  was  now  givMi  to 
the  country,  and  in  1716  the  marquis  &  Agnft- 
yo  was  made  governor  general  of  the  oc^oy. 
For  20  years  the  Spaniards  held  sole  sw^,  aiM 
mnltiplied  their  aettlementa.  In  17SS  ^iut- 
Denis,  who  had  acquired  great  influence  over 
the  Texas  Indians,  aided  in  removing  a  Freucih 
settlement  on  Red  river  into  Texas ;  tbe  Span- 
iards protested,  but  owing  to  quairela  among 
themselves  did  not  drive  them  out,  and  finally 
oonoeded  that  they  hod  a  right  to  the  region 
they  were  occupying.  In  1766  the  Indiana  at- 
tacked the  mission  of  Bon  Saba,  and  killed  all 
its  inhabitants.  This  oansed  the  decline  of  the 
missions  in  Texas,  as  the  slaughter  was  never 
aveiwed;  in  17S6  there  were  not  more  than 
750  European  inhabitants,  with  about  the  same 
number  of  domiciled  Indians.  In  1762-'8  the 
fend  between  France  and  Spain  was  finally 
settled  by  the  cession  of  tbe  vast  Louisiana 
territory  by  the  former  power  to  the  latter. 
In  1808,  Spain  having  re-ceded  LouisiBna  to 
France,  that  power  sold  it  to  the  United  States; 
and  as  there  bad  been  no  well  defined  bonndvy 
between  Louisiana  and  the  old  Spanish  poa- 
sessions  W.  of  it,  a  controversy  at  onoo  ensued 
between  Spun  and  the  United  States  on  the 

Juestlon  of  boundaries,  Spain  claiming  a  region 
I.  of  the  Sabine,  and  the  United  States  orging 
that  they  were  entitled  to  the  country  W.  aa 
far  as  the  Rio  Grande.  In  October,  1804, 
Gen,  Herrera,  the  Spanish  commander,  en- 
tered into  an  agreement  with  Gen.  Wilkineon 
establiahing  the  territory  between  the  Babble 
and  Arroyo  Honda  as  a  neutral  ground,  and 
retired  W.  of  that  line.  At  this  time  tbe  pop- 
ulation of  Texaa  was  about  7,000,  many  of  the 
settiers  being  adventurers  engaged  in  illidt 
trade  between  the  United  States  and  Mezioo. 
From  1806  a  aeries  ot  revolulioiiaryeffortaoMn- 
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menced,  beginning  with  the  projected  moTe> 
■sent  of  Aaron  Burr,  and  embraohig  the  ez- 
p«ditionB  of  Magee,  a  former  UentwiBnt  (d  tihe 
U,  S.  artnj ;  of  Ool.  Kemp«r,  hia  ancoeaaor ;  of 
Beinardo  Gotieirez;  of  Ool.  £Uu  F.  Bean, 
who  had  BofFered  a  protracted  and  oniel  im- 
piiaonment  from  the  Spanieh  anthoritiea ;  of 
Gen.  J.  A.  Toledo,  a  Onban  republican;  of 
06L  Perry,  an  Amerioan  offioer ;  of  A1U7,  who 
•tyled  biDueif  governor  of  TezBS ;  and  of 
XsTier  Miua,  a  Spankh  refngee,  who  aided  in 
the  capture  of  Galveston  iilaud  in  181S.  In 
theae  expeditions  there  were  aeveral  Mvere 
battles  fonght  between  the  invaders  and  the 
Spanish  anthoritiea ;  on  two  ooosaioiia  In  181S, 
the  invaders  defeated  the  Spanish  foroes,  and 
caoaed  them  a  loss  of  more  than  1,000.  In 
the  same  year,  of  a  force  of  3,G0O  Americans 
and  Uezioans,  all  were  slain  bat  aboat  100, 
a  considerable  number  being  bntohered  in  cold 
blood,  and  nearly  700  of  the  neoceable  inhab- 
itants of  San  Antonio  mnraered.  In  1817 
Ifina  won  several  victories  in  conflict  with  the 
Spanish  troops,  but  was  finally  defeated,  taken 
priaoner,  and  shot  on  Nov.  11  of  that  year. 
After  the  close  of  the  war  of  1813  Lafitte,  the 
pirate  of  the  golf,  made  Galveston  island  his 
neadqnarters,  and  established  a  town  there 
D^med  Oampeaohy.  He  remained  here  till 
1B21,  when  a  naval  force  was  despatched  by 
the  United  States  government  to  break  np  the 
settlement  In  181B  the  long  controversy  be- 
tween the  United  States  and  Spain  in  regard 
to  the  Texan  boundary  was  terminated  by  the 
establishment  of  the  Sabine  as  the  boundary 
line.  This  treaty  occasioned  mnoh  disaatisfao- 
tion  on  the  part  of  the  western  and  southwest- 
ern states.  Hr.  Clay  and  other  prominent 
men  opposed  it,  A  revolutionary  expedition 
was  organized  at  Katobex  the  same  year,  un- 
der the  command  of  Dr.  James  Long,  a  Ten- 
neaseean,  which  penetrated  as  far  as  Nacog- 
doches and  established  a  provisional  govern- 
ment there,  and  the  leader  went  to  Galves- 
ton island  to  secure  the  cooperation  of  La- 
fitte ;  bnt  while  he  was  absent  his  force  was 
rooted  and  cot  to  pieces  by  the  royalist  troops. 
In  a  second  expedition  Long  took  possession 
of  La  Bahia  withont  difflcolty;  but,  thongh 
Uexioo  had  beoome  independent  nnder  Itur- 
bide,  he  and  his  followers  were  taken  prison- 
era  and  sent  to  the  city  of  Mezioo,  where  after 
a  brief  imprisonment  he  was  set  at  liberty, 
bnt  was  almost  immediately  assassinated,  in 
1833.  Texas  at  this  time  was  almost  whol- 
ly deserted,  the  settlement  at  Galveston  en- 
tirely abandoned,  and  the  few  inhabitants  at 
other  points  rednoed  to  poverty  by  the  civil 
war.  in  1820  Uoaea  Aoatin,  then  residing  in 
Missouri,  received  from  the  Spanish  anthori- 
tiea of  Mexico  a  grant  of  lands  in  Texas.  He 
died  before  he  was  able  to  avail  himself  of  it, 
and  his  son,  Stephen  F-  Anstin,  reodved  a 
oonflrmation  of  the  grant  in  1823,  having 
already  In  the  beginning  of  1BS2  oondncted  a 
oonaidarable  nnmber  of  colonists  to  the  site 
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be  bad  selected  in  the  vidnity  of  the  pres- 
ent connty  of  Austin.  The  colony  iucr^ued 
rapidly,  and  Anstin  obtained  permission  to 
bring  in  GOO  more  families  (his  first  grant  was 
for  SOO).  Others  also  followed  in  the  estab- 
lishment of  colonies  in  the  same  vicinity.  The 
Mezioan  constitution,  adopted  is  1631,  united 
Coahuila,  hitherto  a  separat«  province,  with 
Texas  in  a  single  state,  and  the  oongress  of  the 
united  state  placed  a  Heiioan  as  commandant 
of  the  department  of  Texas.  The  iniostice  of 
this  commandant  toward  the  American  citi- 
zens, eBpecially  those  attached  to  the  colony 
of  Hayden  Edwards,  oreat«d  difficulty ;  end 
an  appeal  being  made  to  the  governor  of  the 
state,  who  was  also  a  Mexican,  he  without 
trial  or  examination  annulled  Edwards's  grant 
and  ordered  his  expulsion  from  the  state.  Ed- 
wards and  his  colonists  attempted  nnsnooess- 
fully  to  effect  a  revolution ;  and  in  January, 
1B2T,  they  were  compelled  to  retreat  into  the 
United  States.  In  1830  Bustamonte,  who  had 
seized  the  dictatorship  of  Mexico,  iasued  a  de- 
cree forbidding  the  people  of  the  United  States 
to  enter  Texas  as  colonists,  and  euspending 
all  colony  contracts  which  interfered  with  this 
prohibitiou.  In  1832  the  Texans  sustained  the 
prommeiamitnto  of  Yera  Omz  in  favor  of  the 
constitution,  and  in  opposition  to  the  rule  of 
Bnstamante,  and  defeated  a  force  nnder  Col. 
Fiedras,  who  favored  the  dictator.  In  1838 
the  American  settlers,  now  numbering  over 
20,000,  held  a  convention,  determined  to  sep- 
arate uiemselvea  from  Ooahnila,  and  prepared 
a  state  constitution  and  an  address  to  the 
general  government,  of  which  Santa  Anna 
waa  now  the  head,  requesting  admission  as  a 
separate  state  into  the  republic  OoL  S.  F. 
Austin  went  to  Mexico  to  present  the  request 
of  the  memorialists.  He  was  unsucceisfnl, 
and  was  detained  in  Mexico  till  September, 
183S,  but  in  1884  procured  the  revocation  of 
the  decree  of  Bnstamante  prohibitins  the  ad- 
mission of  colonists  from  the  Unit^  States, 
andseveral  other  favorable  concessions.  Santa 
Anna  aonght  to  amuse  Austin  and  the  Texans 
with  promises  of  allowing  them  a  separate  state 
government  till  he  could  occupy  the  couutry 
with  his  troops.  The  government  of  the  state 
of  Ooahnila  and  Texas  having  been  overthrown, 
committees  of  safety  were  established,  the  first 
being  appointed  at  a  meeting  at  Hina  (now 
Bastrop),  M^  17,  188fi.  The  first  battle,  or 
rather  skinmsh,  was  fought  near  Gonxalea, 
Oct.  2.  Other  battles  followed.  GoUad  was 
captured  by  the  Texana  on  Oct.  9,  and  the 
battle  of  Oonoepcion,  near  San  Antonio,  was 
fought  on  the  S6th.  On  Nov.  E  the  "  Con- 
sultation," a  body  composed  of  delegates  from 
the  municipalities^  met  at  San  Felipe  de  Aus- 
tin, and  proceeded  to  the  organization  of  a 
provisional  government.  Henry  Smith  was 
elected  governor  and  J.  W.  Robinaon  lien- 
tenant  goremor,  and  a  general  conncU  was 
organized.  At  the  same  time  Sam  Houston 
wu  elected  oommander-ln-ohief,  and  Anstin 
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VM  appointed  a  commiuioner  to  the  United 
Slfttes.  San  Antonio  de  Bexar  wai  taken  on 
Dm.  10,  aft«r  beins  cannonaded  for  dx  dajs. 
By  this  victory  tne  entire  armed  Mexican 
force  was  driven  ont  of  Texas.  On  the  20th 
a  "Declaration  of  Independence"  was  issued 
at  Qoliad  hj  Capt.  Philip  Dimitt  and  others 
there.  Santa  Anna  set  cat  with  an  armj  of 
7,000  men,  well  provided  with  aiUllerj,  ammn- 
nition,  and  atores.  On  Feb.  28,  1830,  be  in- 
vested the  Alamo,  a  strong  fort  near  San  An- 
tonio, which  waa  garrisoned  at  this  time  bj 
140  men  nnder  ooromaud  of  W.  B.  Travis, 
and  S2  more  Bubseqaentlf  forced  their  way 
throDgh  the  Mexicans  into  it.  Santa  Anna 
with  4,000  men  bombarded  it  for  11  days,  and 
finally  carried  it  by  storm.  On  March  6  the 
whole  garrison  were  pnt  to  the  sword,  and 
bat  three  persons,  a  woman,  a  child,  and  a 
servant,  were  spared.  The  Mexican  loss  was 
1,600.  On  March  1  a  convention  assembled 
at  Washington  on  the  Brazos,  and  on  the 
Sd  issued  a  declaration  of  independence ;  on 
the  16tb  a  provisional  president  (David  G. 
Bnrnet)  and  other  officers  were  elected,  and 
a  oonatitntion  was  adopted,  which  was  signed 
OD  the  ITtb.  Meanwhile  Gen.  Honston  fonnd 
it  necessary  on  the  approach  of  Santa  Anna 
to  evacnate  Gonzales.  The  tragedy  of  the 
Alamo,  the  mnrder  of  Col.  Fannin's  com- 
mand in  cold  blood  at  Goliad,  March  27,  18S0, 
by  Santa  Anna's  order,  in  violation  of  the 
terma  of  snrrender  (see  Fanxut,  Jaueb  W.), 
and  the  eaccessive  defeats  of  the  Texan  troops, 
prodnoed  a  temporary  panic.  This  was  in- 
creased by  the  continued  retreat  of  Gen.  IIous- 
ton,  who  fell  back  first  to  the  Colorado,  then 
to  the  BrazoB,  and  finally  to  the  San  Jacinto, 
his  design  being  to  acatter  and  divide  the  Mex- 
ican force,  in  which  he  waa  eminently  snccess- 
fnl.  The  alarm  soon  passed  away,  and  having 
collected  a  force  of  about  800  troops,  he  gave 
battle  on  April  21  to  the  Mexican  force*  which 
had  parsued  them,  of  about  twice  the  number, 
and  defeated  tbem  completely,  killing  680, 
wonnding  208,  and  tatnng  780  prisoners ; 
among  the  latter  (thongh  not  captored  till  the 
next  day)  was  the  Mexican  preradent,  who  had 
oommBDded  in  person.  The  Mexicans  were  at 
once  demoralized,  and  retreated  rapidly  west- 
ward in  disorder.  Santa  Anna  was  held  a 
prisoner,  bnt  the  war  was  practically  ended ; 
and  though  the  Mexican  government  made 
several  attempts  to  fit  oat  other  armies  to  re- 
conquer Texas,  and  refused  to  acknowledge  its 
independence,  their  foroes  did  not  again  in- 
vade the  country.  Gen.  Houston,  who  had 
been  wounded  in  the  battle  of  San  Jacinto, 
and  had  resigned  his  oommsnd  of  the  army, 
waa  elected  president  in  September,  1836,  and 
on  Oct.  23  was  inaognrated.  The  first  con- 
gress of  the  republic  assembled  about  the  same 
time,  the  oonstitntion  having  been  adopted  in 
tbe  election  of  September.  In  March,  1887, 
the  Dnited  States  acknowledged  the  indepen- 
dence of  Texas.    In  18S8  Mirabean  B.  Lamar 


succeeded  Geo.  Honston  as  preddenL  R^>eat- 
ed  incQTsions  were  made  by  tbe  Oomanobes  and 
other  Indian  tribes ;  and  in  1840  the  Teiana  pur- 
sued them  after  one  of  their  forays,  penetrated 
into  their  country,  and  infiioted  aammary  and 
severe  punishment.  In  18SB  the  independence 
of  the  republic  was  acknowledged  by  Frances 
and  ID  1640  by  England,  Holland,  and  Bel- 
gium. But  wbUe  thus  recognized  by  leading 
powers  as  independent,  ber  financial  condition 
was  every  month  becoming  more  deplorable. 
In  September,  1841,  G«n.  Uonaton  was  again 
elected  presidenL  In  1841  and  1843  the  Mex- 
ican government  sent  several  marauding  expe- 
ditions into  Texas,  and  in  the  latter  year  San 
Antonio  waa  twice  captured  and  plundered. 
The  Texans  attempted  reprisals  by  two  iU- 
judged  expeditions,  neither  nnder  tbe  direction 
of  the  government,  the  first  in  1841  to  Santa 
F6,  the  second  in  1842  to  Mier  in  the  state 
of  Tamaulipas.  Both  were  uuBncoessfal,  and 
many  of  the  Texans  were  taken  prisoners  by 
the  Mexicans  and  eiecQt«d.  In  uie  spring  of 
1S4S  a  third  expedition,  intended  to  intercept 
the  Mexican  traders  to  Santa  F6,  waa  fitted 
ont  by  private  parties,  but  with  the  approba- 
tion of  the  government,  which  also  proved  a 
failure.  The  same  year,  on  the  remonstrance 
o(  the  British  oharg6  d'affaires  to  Mexico, 
Santa  Annn  informed  Gen.  Houston  that  he 
would  agree  to  an  armistice,  and  oommission- 
ers  were  appointed.  While  the  negotiations 
were  pending.  President  Tyler  made  proposi- 
tions to  the  president  of  Tesas  for  her  annex* 
ation  to  tbe  United  States,  which  after  a  time 
were  favorably  received,  and  a  treaty  waa 
made  looking  to  annexation.  This  treaty  was 
completed  and  signed  by  the  Texan  oommis- 
sioners  and  Mr,  Calhonn,  aeoretary  of  state, 
April  13, 1844,  but  was  rejected  by  the  United 
States  senate  on  Jnne  S,  The  agitation  of  this 
subject  greatly  irritated  Mexico,  and  cansed 
her  to  terminate  the  armistice  and  threaten 
tbe  renewal  of  hostilities;  it  alao  displeased 
Great  Britain  and  France,  who  desired  to  aee 
Texas  nnder  an  English  or  joint  protectorate, 
without  slavery,  and  free  from  the  influence 
of  the  United  Btatea.  In  Deoember,  1844,  Dr. 
Anson  Jones  was  inaugurated  president  of 
the  republic.  Its  revenues  were  now  increas- 
ing, and  its  population  growing  with  great 
rapidity,  end  the  threats  of  war  from  Mexico 
were  rendered  powerless  by  ber  weakness  and 
dissensions.  The  only  disturbancea  within 
tbe  boondaries  of  Texas  were  the  oonfliota  be- 
tween the  "regulators"  and  the  "modera- 
tors" in  Shelby  and  adjacent  connties.  These 
finally  put  down  by  armed  force.    Joint 


rasentatives  by  a  vote  of  ISO  to  S8,  Jan  2S, 
1846,  and  the  senate  by  a  vote  of  27  to  85 
on  Feb.  2T,  with  an  amendment,  which  waa 
concurred  in  by  tbe  house  the  next  day  by 
a  vote  of  133  to  76.  On  March  1  these  reao* 
lutions  were  approved  by  Prerident  Tyler. 
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PrMident  Jones  called  a  oonTention  of  61 
delegates  to  meet  on  Jnlj  i  to  consider  the 
propoaitione  for  annexation,  and  that  oonTen- 
tion ratified  the  act  and  prepared  a  oonstitn- 
tion  for  the  repnblio  as  a  state  of  the  federal 
UnioD,  which  was  sabmitted  to-  the  people 
and  approved  bj  them.  On  Deo.  S9  a  joint 
resolntioii  of  oongrees  deolared  Texas  admit- 
ted into  the  Union  as  a  state.  Its  annexation 
led  to  a  war  with  Uexico,  which  terminated 
in  1848.  (See  Mxxioo.)  Under  the  Spaniards 
Texas  was  bounded  W.  hj  the  Naeces  and  N. 
b;  Bed  river,  bat  at  the  time  of  its  aonexa- 
tioo  the  repnhlio  oldmed  as  its  W.  boondary 
the  Bio  Grande  and  a  line  running  S.  from 
the  sonroe  of  that  stream  to  the  42d  parallel, 
making  its  area  S7e,188  eq.  m.  In  1850  the 
state  ceded  to  the  United  States  its  claim  to 
all  territor;  beyond  its  present  limite,  in  oon- 
aideration  of  (10,000,000  in  bonds,  with  the 
proceeds  of  which  the  state  deht  was  paid. 
At  the  presidential  election  in  1860,  47,648 
votes  were  oast  for  the  Breckinridge  electors, 
and  16,438  for  the  Bell  electors.  As  soon  as 
the  election  of  Lincoln  became  known,  the 
secesnonists  began  to  nrge  the  governor  (Sam 
Hooston)  to  c^  an  extra  session  of  the  legis- 
latnre,  which  he  for  some  time  refused  to  do. 
Finall;,  the  secessionists  having  called  an  ir- 
regular convention,  the  governor  assembled  the 
le^slatnie  on  Jan.  21,  1861,  which  sanctioned 
the  convention  thus  called.  The  convention 
met  on  Jan.  -iB,  and  on  f  eb.  1  adopted  an  ordi- 
nance of  secession  by  a  vote  of  166  to  7,  which 
on  Feb.  23  was  ratified  by  the  people  by  a 
vote  of  S4,T94  to  11,286.  The  governor  hav- 
ing n^lected  to  take  the  oath  of  alliance  to 
the  confederacy,  as  required  by  the  conven- 
tion, an  ordinance  was  passed  on  March  IS 
declaring  bis  seat  vacant,  which  action  was 
confirmed  by  the  le^alature  on  the  20th.  The 
permanent  oonstitation  of  the  Confederate 
Btatee  was  ratified  on  Uaroh  38  by  a  vote  of 
68  to  2.  In  the  mean  time,  on  Feb.  18,  Gen. 
Twiggs,  in  command  of  the  United  States  forces 
in  Texas,  snrrenderad  bis  entire  command  and 
all  the  military  poets  and  mnnitiona  of  war  to 
the  state  anthorities.  No  very  important  mili- 
tary operations  oocnrred  in  the  state  daring 
the  war.  Galveston  was  occupied  by  a  federd 
force  on  Oct.  8,  1862,  but  it  was  retaken  by 
the  confederates  on  Jan.  1,  1S68.  On  Oct  26 
Oen.  Banks  set  oat  from  New  Orleans  with 
an  expedition  under  the  immediate  command 
of  Gen.  Dana,  and  landed  at  Braxos  Santiago 
on  Nov,  2.  Brownsville  was  entered  on  Uie 
16th,  and  other  points  In  western  Texas  were 
oooopied.  The  last  fight  of  the  war  took 
place  in  western  Texas  on  May  18,  1866,  be- 
tween a  (ederal  force  nnder  Col.  Barret  and 
a  confederate  force  under  Qea.  Slaughter,  the 
latter  being  victorioos.  On  the  2flth  Gen. 
Kirby  Smith  surrendered  the  last  confederate 
army.  On  July  21  Gen.  A.  J.  Hamilton,  ap- 
pointed provisional  governor  by  President 
Johnson,  arrived  at  Galveston.    An  election 
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was  held  on  Jsn.  8,  1866,  for  delegates  to  a 
state  convention,  those  being  entitled  to  vote 
who  were  qualified  according  to  the  laws  in 
force  prior  to  secesrion,  and  who  had  taken 
the  amnesty  oath  prescribed  by  the  presi- 
dent's prociamatJOD  of  May  29,  1866.  The 
convention  met  on  Feb.  10  and  adjourned  on 
April  26,  having  adopted  amendments  to  the 
oonstitntion  declaring  the  ordinance  of  seces- 
sion void,  abolishing  slavery,  and  repodiatJng 
the  war  debt.  At  an  election  held  in  Jnne 
these  amendments  were  ratified,  and  J.  W. 
Throckmorton  was  chosen  governor.  On  Aug. 
IS  he  entered  npon  his  dnties.  Under  the  re- 
constmction  sots  of  1667  Texss  with  Loniaiana 
was  conatitnted  the  fifth  military  district  under' 
Maj.  Gen.  Sheridan,  and  was  placed  in  imme- 
diate command  of  Brev.  ilij.  Gen.  Charles 
Griffin,  Gen.  Sheridan  assumed  command 
March  19,  1867.  On  Jnly  80  Gov.  Throck- 
morton was  removed,  and  E.  M.  Pease  ap- 
pointed in  his  place.  Several  changes  of  mili- 
tary commanders  subsequently  took  place.  On 
a  registration,  69,688  white  and  49,497  colored 
voters  were  enrolled.  At  on  election  in  Feb- 
ruary, 186S,  a  convention  was  called,  which 
assembled  on  Jane  1  and  remained  in  session 
till  Aug.  81,  when  it  took  a  recess.  Beaasem- 
bling  on  Dec.  7,  it  adopted  a  constitution,  and 
adionmed  in  February,  1669.  At  an  election 
held  Nov.  80  to  Dec  8,  16B9,  the  constitution 
was  ratified  by  a  vote  of  72,866  to  4,926,  and 
E.  J.  Davis,  republican,  was  chosen  governor 
over  A.  J.  Hamilton,  conservative  republican. 
The  legislature  elected  at  the  same  time  as- 
sembled on  Feb.  8,  1670,  and  ratified  the  14th 
and  16th  amendments  to  the  constitution  of 
the  United  States.  On  March  SO  an  aot  was 
passed  readmitting  the  state  to  representation 
in  congress,  and  on  April  16  the  government 
was  turned  over  to  the  civil  authorities.  With- 
in the  last  few  years  Texas  haseuffered  from  In- 
dian incursions  on  the  N.  W,  frontier  and  Mexi- 
can ruds  on  the  Bio  Grande.  (See  supplement) 

TEIAB,  a  B.  county  of  Missouri,  drained  by 
Current  river  and  affluents  of  the  Gasconade; 
area,  1,260  eq.  m. ;  pop.  in  1870,  9,618,  of 
whom  96  were  colored.  The  aurface  is  hillj. 
with  large  forests  of  yellow  pine,  and  the  soil 
fertile  along  the  streams.  The  chief  produc- 
tions in  1670  were  61,778  bushels  of  wheat, 
266,262  of  Indian  com,  29,876  of  oats,  16,818 
of  potatoes,  44,849  Iba.  of  tobacco,  18,288  of 
wool,  67,281  of  batter,  and  601  tons  of  hay. 
There  were  2,061  horses,  2,899  milch  cows, 
4,424  other  cattle,  7,898  sheep,  16,264  swine, 
and  6  saw  mills.    Capital,  Houston. 

TESH,,  an  island  of  the  Netherlands,  in  tlie 
North  sea,  province  of  North  Holland,  sepa- 
rat«d  from  uie  mainland  by  the  channel  called 
Mara  Diep,  about  3  m,  broad;  extreme  length 
14  m.,  breadth  6  m.;  area,  74  sq.  m.;  pop.  in 
1869,  6,146.  It  contains  several  villages,  the 
most  important  of  which  is  Burg,  ^e  sur- 
face is  low  and  a  great  deal  of  it  marshy,  bot 
it  is  protected  from  inundations  by  the  line  of 
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dnnea  or  sand  hilla  on  the  W.  side,  and  atoong 
^kea  in  other  parts.  The  soil  u  remarkabl)^ 
fartila,  and  is  ohieaj  occupied  bj  paetores. 

TSJJat,  Cbike  WtOi  Haile,  a  French  arohn- 
ologiat.  bom  in  VersaiUes,  Ang.  29,  1802.  Ho 
studied  arohitecture  at  the  aahool  of  fine  arts 
in  Paris,  was  employed  for  ten  years  in  es- 
ploratioQB  in  the  East  under  the  patronage  of 
the  government,  and  waa  afterwud  inspector 
of  pnhlio  bnildiogB  in  France  and  Algeria.  His 
works,  remarkable  for  learning  and  magnifi- 
oent  illnstratioDs,  lanlaie  J>Mor^tion  d^VAr- 
ffiJnio,  (U  la  Pertt  et  de  la  Mhcpotamit  (3 
vols,  fol.,  Paris,  1642-'6);  DaeHptioa  3*  VAnt 
Minturt  (4  vols.,  183S  tt  uq.,  and  simnltane- 
oosly  in  English  bj  R.  P.  Fnllan) ;  £U«fw  H 
»e»  vwKamtnU  en  MaopotamU  (185B);  and  in 
oonJDnotion  with  Fallan,  "Byzantine  Arohi- 
tootnre"  (London,  1864),  and  "The  Principal 
Rains  of  Asia  ICinor  "  (1886). 

traCOOO,  or  TetCM*,  a  town  of  Ueiico,  in 
the  state  and  aboat  19  m.  E.  S.  E.  of  the  city 
of  Mezioo,  near  the  £.  shore  of  the  lake  of  the 
aame  name;  pop.  about  G,000.  It  contains 
■everal  handsome  bnildings,  pnblic  and  private. 
Woollen  and  ootcon  goods  are  manofaotared. 
In  ancient  times  Teicnoo  was  the  second  city 
in  Mexico.  One  of  the  palaoes  of  Monteza- 
ma  ia  said  to  have  stood  in  the  N.  W.  quar- 
ter, and  In  the  3.  part  there  are  masdva  re- 
rodna  of  three  pyramids,  each  meaanring  400 
ft.  along  the  baae  of  their  fronta. 

lUGHB,  iaacs,  an  Amerioan  physioian, 
bom  in  Bsmstable,  Mass.,  Feb.  14,  1754,  died 
in  Plymouth,  May  2S,  1844.  On  the  breaking 
ont  of  the  revolution  he  was  sfipointad  sur- 
geon's mate  to  Br.  John  Warren  m  the  general 
hoapital  at  Cambridge ;  in  17TS  he  was  made 
chief  surgeon  to  the  first  Virginia  state  regi- 
ment, and  in  1779  was  tranrferred  to  a  New 
England  raiment.  In  March,  1783,  he  settled 
as  a  physician  at  Plymouth,  Mass.,  where  he 
also  gave  some  attention  to  the  mannfacture 
of  salt  and  iron.  He  published  "The  Ameri- 
oan Kew  Dispensatory"  (BoBtoa,  1810),  whioh 
waa  long  a  standard  work  on  phannacy,  medi- 
cal ohemistry,  and  materia  medioa ;  "  Observa- 
tions on  Hydrophobia"  (1813);  "The  Mod- 
ern Practice  of  Phyaic"  (1817;  3d  ad.,  1828); 
"The  American  Orohardist"  (1828;  2d  ed., 
183S);  "AMilitary  Journal  during  the  Revolu- 
tionary War"  (1898;  8d  od.,  Hartford,  1864); 
"American  Medical  Biography"  (9  vols.  8vo, 
1828);  "A  Practical  Treatise  on  the  Manage- 
ment of  Bees  "  (1S29) ;  "  An  Essay  on  Demon- 
ology,  Gfaoste,  Appultions,  and  Popular  Su- 
perstitions" (1831);  and  "  History  of  the  Town 
of  Plymouth^'  (1832 ;  3d  ed.,  1836). 

immia,  PMcr,  an  American  olergymaii, 
bom  in  Milton,  Mass.,  March  31,  1768,  died  in 
Savannah,  Ga.,  Dec  16, 1809.  He  graduated 
at  Harvard  college  in  1789,  and  settled  at  Mai- 
den, Mass.,  in  1770.  He  soon  attained  a  high 
reputation  as  a  preacher,  and  received  the 
name  of  the  "silver-tongnedlhacher."  From 
Jsnoary,  17S6,  mi  his  d«ath,  he  waa  pastor  of 
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the  Brattle  street  church  in  Boston.     HIi 

"  Oration  agtunst  Standing  Armies,"  delivared 
at  Watertown  in  1778,  sdll  retains  its  repat»- 
tion.  For  16  years  be  was  chaplain  of  one  or 
both  branchea  of  the  legislature.  Ha  published 
32  distinct  works,  including  "  Obaervationa  on 
the  State  of  the  Olorgr  m  New  England" 
1788),  and  "  Memoirs  of  Dr.  Boylaton  "  (1780). 
lUCUUT,  mtaB  ■■kffuw.  an  EngUah 
antbor,  bom  in  Oalontta  in  1811,  died  in  Lon- 
don, Deo.  94,  1868.  Be  was  deeoended  from 
an  old  Yorkshire  family.  His  father  waa  in 
the  civil  service  of  the  East  India  oompanr. 
He  was  educated  at  the  Charterhouae  in  Lon- 
don, and  at  Oambridge,  but  did  not  take  a  de- 
gree. Coming  into  posseemon  of  £20,000  at 
the  age  of  31,  he  travelled  on  the  continent, 
and  studied  art  for  several  years.  Bat  he  loat 
the  bulk  of  his  fortune  by  speculation,  and 
about  the  age  of  80  adopted  literature  as  s  pro- 
fesaion.  He  wrote  for  "Eraser's  Magazina" 
under  the  pseudonymes  of  Michael  Angelo  Tit- 
marsh  and  George  Fitz-Boodle,  and  contribnt^d 
to  "  Punch  "  tiiree  series  of  papers :  "  The  Fat 
Oontribator,"  "Joamee's  Diwy,"  and  "The 
Snob  Papers."  These  and  other  works  ^>- 
prared  in  book  form  from  1810  to  1848,  bat 
he  otttuned  no  very  marked  snccees  in  litera- 
tnre  till  the  publication  of  "  Vanity  Fair,  a 
Novel  withont  a  Hero,"  in  monthly  nnmbera, 
in  ie46-'8.  This  gave  him  a  reputation  as  a 
novelist  which,  though  amply  sustained,  waa 
hardly  increased  by  any  of  his  later  works. 
In  1846  he  visited  Uie  East  for  his  health.  Ha 
was  called  to  the  bar  in  1848,  botdidnot  prac- 
tise. In  18E1  he  delivered  to  brilliant  andiencea 
in  London  a  series  of  lectures  on  "  English 
Humorists  of  the  Eighteenth  Oentnry."  He 
visited  America  in  18G3,  and  again  in  1865-'6, 
where  he  repeated  this  oourae,  and  also  de- 
livered for  tne  first  time  another  oonrae  on 
"  The  Fonr  Georges,"  whioh  he  repeated  in 
the  prindpal  cities  of  Great  Britain.  In  186T 
he  waa  an  nusnooeBifnl  candidate,  as  a  liberal, 
for  the  representation  of  the  city  of  Oxford  in 
parliament.  The  "  Oomhill  Magazine"  waa 
oommenced  at  the  dose  of  1869  with  Thack- 
eray as  editor,  and  qniokly  attained  an  enor- 
mona  ciroolation.  He  reugned  the  editorship 
in  April,  1862.  He  was  found  dead  in  his 
bed,  from  effusion  on  the  brain.  He  waa 
buried  in  Eensal  Green  cemetery.  A  bnst 
of  him,  by  Maroohetti,  was  unveiled  in  Weat- 
minster  abbey,  Oct  81,  1866.  He  was  taU 
and  powerfnlly  built,  with  a  massive  head 
and  silvery  white  hair.  His  geniality,  even 
temper,  and  kindly  dispodtion  toward  every- 
body with  whom  he  came  into  personal  re- 
lations, wore  curionsly  at  varionoe  with  the 
charge  of  cynicism  so  often  brought  against 
his  works.  His  domestio  life  was  douded  for 
several  years  by  the  insanity  of  his  wife.  Hia 
novels  and  tales,  with  the  dates  of  their  pah- 
lioaUon  in  hook  form,  are :  "  The  Great  Hog- 
garty  Diamond"  (1841);  "The  Memoira  of 
Barry  Lyndon"  (1848);  "Vanity  Fair  "(1848); 
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"The  HiatoiT  of  Pendennis"  (18B0);  "The 
History  of  Uenrj  Eamond"  (1862);  "The 
Noweomea"(I8S5);  "IheVirgiiiiuia"  (IBDS); 
■  "Lovel  the  Widower"  (1860);  "The  Adven- 
tnres  of  Philip  on  hisWayihrongh  the  World" 
n862);  fmd  "Denia  Duval,"  left  unflmshed 
(18M).  His  OhrietmaB  books  are;  "Urs.Per- 
kina'B  BnU"  (1846);  "Onr  Street"  (1848); 
"Dr.  Biroh  and  his  Young  FriandH"  (1848); 
"Bebooca«ndR0w«aft"(1800);  "TheKickle- 
horja  on  the  Rhine"  (1861) ;  and  "  The  Bom 
and  tlie  Ring  "  (1B64).  Hia  other  pnblioations 
indudo  "The  Paris  Sketch  Book"  (1840^; 
"  Oomio  Tales  and  Sketches  "  (3  toIb.,  184l) ; 
"  The  Second  Fnnertl  of  If apoteon"  and  "The 
Chronicle  of  the  Dmm,"  in  verse  (published 
together,  1841) ;  "  The  Iriah  Sketch  Book  "  (2 
TOiB.,  1843) ;  "  Notes  of  a  Jonmey  from  Oom- 
hill  to  Grand  Cairo"  (1848);  "The  Book 
of  Snobs"  (1848);  "Englieh  Hnmorists  of 
the  Eighteenth  Centmy"  (1868);  "Ballads" 
(1866);  "The  Folic  Georgea"  (1880);  "Ronnd- 
tboQt  Papers"  (1802);  and  "The  Orphan  of 
Kmlioo,  and  other  Sketohei,  Fragmenta,  and 
Drawings,"  vrith  notes  by  his  daughter  (187S). 
Host  of  his  books  were  illaatrated  by  himself. 
James  T.  Melds  has  made  a  oolleotion  of  his 
fngitave  articles,  onder  the  title  "  Early  and 
LatepBperB"(13nio,  Boston,  1867).  There  are 
nnmeroos  approziniately  complete  editions  of 
Thackeray's  works,  the  latest  of  which  repro- 
daoea  the  ori^al  illnstratlona  (22  vols.,  Lon- 
don, 1875  et  ««?.)■— Sea  "  Studies  on  Thacke- 
ray," by  James  Hannay,  and  "Thackeray,  the 
Humorist  and  the  Man  of  Letters;  the  Story 
of  hie  Life,"  by  Theodore  Tajlor  (London, 
18S4). — His  daughter  Anns  Isabella  nss  pub- 
lished "  The  Story  of  Elizabeth  "  (London,  1 888 ; 
GermantranBlation,Leip«c,  1864;  Dutch,  Am- 
sterdam, 1864);  "The  Village  on  the  Olift" 
(1867);  "Old  Kensington"  (1878);  "ToUers 
and  Spinsters,  and  other  Essays "  (1878) ; 
"Bluebeard's  Keys"  (1874);  "Was  Angel,"  a 
novel  founded  on  the  life  of  Angelica  Kanff- 
mann  (187S) ;  and  nnmerona  short  tales  and 
sketches. 

TnUBfillrcMU,  a  German  agricnltaral  wri- 
ter, bom  in  Gelle,  May  14, 17S2.  died  at  Hdge- 
lin,  near  Potadam,  Oct.  26,  1828.  He  studied 
at  Qottingen,  and  in  1780  was  appointed  court 
I^ysidan  at  Hanover.  In  1790  he  established 
an  agricnltaral  school  at  Oelle,  in  1804  entered 
the  Prussian  oivil  service,  and  in  1807  erected 
on  hia  estate  of  M dgelin  an  institution  since 
known  as  the  royal  sohool  of  agriooltare.  In 
1810  he  was  appointed  proibSeor  of  agrionltnre 
and  political  economy  in  the  univeraity  of 
Bertin,  with  a  seat  in  the  ministry  of  the  in- 
terior.  In  ISIB  he  became  superintendent  of 
the  royal  establishments  for  breeding  sheep. 
His  great  work,  Orundt&Ue  der  ratiotitUen 
Landteirtitehqft  (4  vola.,  Berlin,  1806;  8th 
ed.,  1868),  has  been  translated  into  English  by 
W.  Shaw  and  0.  W.  Johnson  ("  The  Princi- 
ples of  Afrioultnre,"  2  vols.,  London,  1844; 
1  vtd.,  New  Tork,  1819),  and  into  other  lan- 


THALBERO 


681 


gnages.  Among  his  other  works  are :  ^n- 
Mtwng  guT  Keiintnit*  der  gnfliMchen  Land- 
uirthtdiuft  (8  vols.,  Hanover,  1798-1804 ;  Ed 
ed.,  1616)  ;  Uebvr  dU  /nnaolUge  Schiffimcht 
(Berlin,  1811);  and  Lei(fadM  cw  aUgmnei- 
nen  Itmdmrthtchq/lUchen  &n00r^bAr«  (1816). 
A  monument  was  erected  to  him  at  Leipsic, 
Sept  28,  leeO,  and  one  designed  by  Ranch  at 
Berlin,  Nor.  IG,  1880.— See  Albrecht  Thaer, 
by  Wilhelm  ECrte  (Leiprio,  1889). 

THUS,  an  Athenian  courtesan,  who  accom- 
panied Alexander  the  Great  on  his  expedition 
to  Asia.  She  is  sdd  to  have  instigatea  him  to 
set  fire  to  the  dtadel  of  Fersepohs,  the  resi- 
dence of  the  Persian  kings,  in  revenge  for  the 
injuries  done  to  her  native  oity  by  Xerxes;  but 
tbls  is  probably  untrue,  as  we  know  on  the 
authority  of  Arrian  that  it  was  his  intention 
to  sack  the  place  and  hnm  the  citadel  on 
grounds  of  state  policy.  After  the  death  of 
Alexander,  Thais  became  the  mistress  of  Ptol- 
emy Soter,  and,  according  to  Athenana,  was 
afterward  married  to  him.  She  was  celebrated 
for  wit  and  repartee. 

THIIlli¥B  agkaMd,  a  Swi'aa  pianist,  bom  in 
Geneva,  Jon.  7, 1813,  died  iq  Naples,  April  27, 
1871.  He  was  the  natural  son  of  Prince  Die- 
trichstein,  and  was  placed  under  the  instruction 
of  Hummel,  whom  he  subsequently  surpassed 
in  firmness  of  tonch  and  grace  of  expression. 
At  15  he  began  to  be  known  in  the  concert 
rooms,  and  soon  afterward  published  his  first 
compositions.  From  1880  to  1889  be  mad« 
extended  concert  tours  through  Europe,  ap- 
pearing in  England  in  1887.  lie  visited  Sontb 
AmericaandUieUnitedBtatesinl866-'8.  His 
playing  was  distingnlahed  by  precision,  deli- 
cacy, and  finish,  rather  than  by  the  produc- 
tion of  surprising  effects ;  but  his  chief  merit 
both  OB  a  performer  and  a  oompoaer,  consiBtea 
in  hia  successful  attempta  to  combine  the  ele- 
ments of  song  and  harmony  and  of  brilliant 
execution,  as  exemplified  respectively  in  the 
aohools  of  Uozart  and  Beethoven  and  of  Cle- 
mentd.  In  porsnance  of  this  design  he  discov- 
ered many  iugenioua  combinations  for  the  fin- 
gers, whereby  the  song  or  melody,  which  he 
kept  in  the  medium  keys  of  the  piano,  could 
always  be  heard  strongly  accented  in  the  midst 
of  rapid  passages,  scales,  arpeggios  running 
from  end  to  end  of  the  instnunent,  and  other 
oomplicat«d  forma  of  accompaniment  This 
species  of  composition  has  since  become  ex- 
ceedingly common,  through  the  works  of  a  host 
of  imitators.  Among  the  productions  by  which 
Thalberg  and  his  method  acquired  their  celeb- 
rity are  a  series  of  fantasias  of  great  beauty 
and  brilliancy,  including  those  on  themes  from 
Don  Giovanni,  Hobert  U  IHahU,  L'Eliiirt  d'a- 
more.  Let  ffagveneU,  La  donna  del  logo,  and 
Mom  en  Egitto,  the  performance  of  any  one  of 
which  by  the  composer  realized  the  perfection 
of  pianoforte  playing.  In  1861  he  produced 
at  London  under  Balfe's  direction  an  opera 
entitled  Florinda,  founded  on  a  libretto  by 
SHDribe,  which  failed  to  attract  much  attention. 
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Id  1B4S  he  married  &  danghter  of  Loblaohe. 
His  lut  public  appearanoe  was  at  Paris  in  1966. 
After  tlut  he  retired  to  his  estate  neu  Naples, 
where  he  devoted  himself  to  the  onltiTttion  of 
the  vine. — His  daughter  Zaibk,  bora  in  New 
York  in  1858,  made  a  sncceasfnl  dibot  aa  Zer- 
llna  in  Son  Qiovanni,  at  Oovent  Gardeo,  Lon- 
don, April  10, 18T6. 

IHILEK  (Dan.  and  Swed.  daUr),  a  coin  and 
monej  of  accoant  of  Gennanf,  Aostria,  Hol- 
land, Belgium,  Denmark,  Sweden,  and  Nor- 
way, Silver  coins  of  an  oanoe  weight  wera 
stniok  in  the  early  part  of  the  Idth  contorj  at 
Joaohimsthal,  a  town  in  Bohemia,  whence  the 
name.  (See  Dollab.)  Other  ooantriee  after 
a  time  began  to  coin  thalera,  bnt  not  alwa^rs 
of  the  same  valne,  and  hence  originated  the 
Lauithalw  or  leaf  dollar,  the  PhUippithakr,' 
the  Swedish  oopper  dollar,  &o.  In  most  of 
the  coantries  of  Enrope  the  rojal  or  imperial 
mints  Qoined  thalers,  hence  called  rigMaltr, 
rtkidaUr,  or  Reieluthal«r,  that  is,  dollar  of  the 
realm.  These  Toried  in  Talne  aooording  to  the 
amount  of  alloj.  (See  Conrs.)  As  money  of 
aooonnt  there  is  still  ^eater  diveraity  of  values, 
owing  to  the  depreciation  of  the  issnes  of  the 
national  banks  or  treaanries.  In  Sweden  the 
rig$daltr  rikfmynt,  now  the  aathorized  money 
of  acooDnt,  ia  aboat  37  cts.  In  Denmark  the 
rigtbank  daltr  is  about  M  eta.  In  Germsn; 
geoerally  the  thaler  of  aooount  is  reckoned  at 
6S  to  78  cts.  American  carrency. 

'niLES,  a  Greek  philosopher,  and  one  of 
the  seven  wise  men,  born  in  Miletns,  Ionia, 
abont  6S6  B.  0.,  died  probably  about  546.  He 
took  an  active  part  in  the  political  affairs  of 
his  native  ooontry.  He  visited  Orete  and 
Egypt,  and  acquired  in  the  latter  country  an 
acqaaintsuce  with  geometry.  Various  pbyei- 
oal  discoveries  are  attributed  to  him.  He  mea- 
sm'ed  the  height  of  the  Kgyptian  pyramids  by 
observation  of  the  time  at  which  a  shadow 
equalled  in  length  the  height  of  the  object; 
and  he  is  sud  to  have  computed  the  sun's  orbit, 
to  have  fixed  the  length  of  the  year  at  SOfi 
days,  and  to  have  be>en  the  first  among  the 
Greeks  to  predict  eclipses,  though  very  vague- 
ly. Aristotle  calls  him  the  originator  of  the 
Ionic  natural  philosophy,  and  hence,  indirectly, 
of  Greek  philosophy  in  general.  He  taught 
that  all  things  are  instinct  with  life,  and  ori- 
ginate from  water.  The  writings  attributed  to 
him  were  declared  spurious  in  antiquity,  and 
his  sajings  recorded  by  Aristotle  and  Diogenes 
La£rtius  are  probably  oonjeataral. 

IHILU,  in  Greek  mjtnoli^y,  the  muse  of 
comedy  and  idyllic  poetry.  She  is  generally 
represented  wlUi  a  mask  in  one  hand  and  a 
shepherd's  staff  or  b  wreath  of  ivy  in  the  other. 

IHiUnni  (Gr.  eaU6t,  a  green  bough),  one 
of  the  three  metab  forming  the  class  of  triads, 
the  others  being  iridium  and  gold.  It  was  dls- 
oorered  hy  Crookes  of  London  in  1B61,  in  the 
seleniferoQS  residue  from  the  manufacture  of 
snlphnrio  acid  from  iron  pyrites.  Its  discovery 
reanlted  from  the  observation  1^  iir.  Orookes 
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a  the  spectrum  of  the  viqwr- 
le  residue.    It  is  widely  dif- 


of  a  green  band  it 

ii»d  portion  of  the  ri 

fused  aa  a  constituent  of  iron  and  copper  py- 
rites, but  forms  only  about  the  4,000th  part  of 
the  mass.  It  also  exists  in  the  lepidolite  of 
Moravia,  tn  mloa  from  Ztnnwald  in  Bohemia, 
in  the  mother  liquors  of  the  salt  works  at 
Naoheim,  and  In  the  mineral  crookeut«  from 
Skrikerum  in  Norway.    It  is  most  economically 

Kip&red  from  the  fine  dust  of  pyrites  bnni«n. 
is  dust  ia  stirred  with  boiling  water  in  wood- 
en tubs,  and  the  decanted  or  syphoned  liquor 
treated  with  an  excess  of  strong  hydrochlorlo 
acid,  by  which  impure  monocbloride  of  thai* 
Hum  is  precipitated.  Thia  impnre  chloride  is 
then  treated  with  hot  oil  of  vitriol,  and  con- 
taminations of  other  metals  are  separated  bj 
Bulphnrotted  hydrogen.  A  pure  sulphate  is  ol>- 
tained,  from  which  the  metal  may  be  separated 
by  electrolysis  or  the  action  of  dna  TnalUitm 
resembles  cadmium  in  oolor,^  but  approaohea 
lead  in  specific  gravity,  having  a  density  ot 
ll'S  to  ll'Bl,  according  to  its  metallnrgio  treat- 
ment The  symbol  of  thallium  ia  Tl ;  ita  atomic 
weight,  according  to  recent  extended  researches 
by  its  discoverer,  is  203043.  (See  "  Chemical 
News,"  London,  1674.)  It  has  a  highly  orye- 
talltne  structure,  and  crackles  like  tin  when 
hent,  but  is  easily  hammered  into  leaves.  It 
melts  at  S61°  F.  A  pohshed  piece  of  the  metal 
tarnishes  rapidly  when  exposed  to  the  ur,  bat 
the  action  continnea  only  a  short  time,  aa  the 
thin  film  of  oxide  protects  it  from  further  oxi- 
dation. The  metd  and  its  compounds  impart 
an  intense  green  color  to  colorless  flames,  which 
when  viewed  by  the  spectroscope  is  found  to 
be  monochromatic,  appearing  as  a  sharply  de- 
fined green  band.  It  forma  numerous  com- 
pounds, including  three  oxides,  the  most  im- 
portant being  thallous  oxide,  TliO;  this  dis- 
solves readily  in  water,  producing  a  caustio 
alkaline  solution  which  absorbs  carbonic  acid 
from  the  air.  The  sulphate  forms  with  aln- 
minic  sulphate  an  octahedral  alum.  The  salts 
of  thallium  are  poisonous.  The  metal  baa  beeoi 
used  to  render  glass  highly  refractive. 

TOAHE8,  a  river  of  Connecticut,  formed  bj 
the  junction  of  the  Quinebang  (with  its  brandi 
the  Shetncket)  and  Yantic  rivers  at  the  city  of 
Norwich,  and  flowing  thence  S.  about  IC  m.  to 
hoag  Island  sound,  which  it  enters  below  Now 
London.  It  is  wide  and  heantiful,  navigable 
for  tai^  vessels  to  Norwich,  and  has  an  excel- 
lent harbor  at  its  month.  The  streams  which 
form  it  possess  numerous  valuable  mill  rites, 
and  the  large  amount  of  manufactured  goods 
from  the  factories  on  their  banka  make  tbe 
Thames  an  Important  svenna  of  commerce. 

IHIMS,  a  river  of  Ontario,  Oanada,  flowing 
tlirongh  a  fertile  country  in  the  peninsula 
formed  by  Lakes  Huron  and  Erie,  and  after  a 
8.  W.  course  of  about  160  m.  discharging  into 
Lake  BL  Olair.  It  is  navigable  for  unall  ves- 
sels from  its  month  to  Ohatham,  18  m.    The 
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river,  Oct  5, 1S18,  the  battle  of  the  Thames 
was  fongbt  between  the  British  under  Gen. 
Proctor,  with  an  auxiliary  force  of  2,000  In- 
diana led  bj  Teeumaeh,  tmd  the  Amerioani 
under  Qen.  W,  H.  Harrison.  The  American 
oavalry,  commanded  bj  Ool.  Richard  U.  John- 
eon,  opened  the  battle,  and  defeated  the  enemy. 
Teonnueh  was  killed,  and  600  prisoners,  six 
piecee  of  cannon,  and  Urge  qnantitjes  of  stores 
were  taken  b7  the  Amerioans, 

TOAMEB,  or  I*  (anc.  Tametii  or  Tameta), 
the  largest  and  most  important  river  of  Sog- 
land.  Its  Boorce,  called  Thames  Head,  is  in 
the  CoUwold  bills,  abont  8  m.  8.  V.  of  Ciren- 
cester, STS  ft.  above  the  sea  level.  In  the  first 
80  m.  of  its  course  it  receives  the  Chnmet, 
the  Coin,  and  the  Lech,  and  below  Leohlade 
becomes  navigable  for  bargee  j  from  Leohlade 
its  course  is  first  E.  and  then  N.  K.  E.  and  S. 
S.  K  to  Oxford,  throngh  a  level  ooantry,  the 
river  receiving  on  its  waj  the  Windrnsh  and 
the  Cherwell.  Flowing  generallv  S.  8.  £.  from 
Oxford  to  Heading,  It  receive*  the  Thame  and 
the  £ennet ;  tbenoe  making  a  considerable  oir- 
cnil  to  the  north  by  Henley,  Great  Uorlow, 
and  Uaidenhead,  it  tame  eastward  to  Wind- 
sor, then  makes  a  detoar  sontheastward  by 
Stunes  and  Ohertaey  to  Kingston,  where  it 
turns-  N.,  and,  passing  Richmond,  reaches 
Brentford,  whence  its  coarse  ia  nearly  doe  E. 
to  its  moath.  From  Brentford  it  passes  by 
Pntney,  Hammersmith,  and  Chelsea  to  Loadon, 
receiving  in  its  conreo  the  Loddon,  Colne,  Uole, 
Cran,  Brent,  and  Wandle,  all  small  streams. 
From  London  to  its  mouth,  nearly  60  m.,  the 
Thames  i>  navigable  for  vessels  of  TOO  or  800 
tona,  and  for  veeseU  of  any  hnrden  to  Dept 
ford,  3  m.  S.  E.  of  London  bridge.  It  is  about 
800  yards  wide  at  London  bridge;  at  Wool- 
wich, B  m.  below,  GOO  yards ;  at  Coalbonse 
point,  20  m.  further  down,  1,800  yards;  at  the 
Nore,  6  m.;  and  at  its  mooth,  IS  m.  Below 
London  it  receives  the  RsTensbonme,  Boding, 
Darent,  and  Uedway.  Its  tide  is  perceptible 
as  far  BB  Teddington,  TS  m.  above  its  month. 
The  Thames  and  Severn  canal  conneots  it  with 
the  Severn;  the  Oxford  canal  with  the  grand 
canal  gystem  of  the  central  counties ;  the  Wilts 
and  Berks  and  the  Kennet  and  Avon  canals 
with  the  Avon  and  the  Severn;  the  Wey  end 
Amn  and  the  Basingstoke  canals  with  the  Bas- 
se! coast;  the  Grand  Junction,  the  Regent's, 
and  the  Paddington  canals  connect  the  Brent 
with  the  Oifora  canal,  and  encircle  the  N".  and 
E.  sides  of  the  metropolis.  The  whole  course 
of  the  Thames  is  abont  220  m.  Its  commerce 
is  surpassed  probably  by  that  of  no  river  in  the 
world.  Its  docks  are  described  in  the  article 
Book.  It  ia  crossed  at  and  above  London  by 
nomerons  bridges,  and  several  tnnnels  pass 
under  it.  For  a  desoription  of  the  bridges, 
the  tnnnels,  and  the  new  Thames  embankments, 
see  Loiroos,  vol.  i.,  pp.  B93  and  617. 

THiS,  WMa,  a  Hungarian  painter,  born  at 
Old  Beose  in  1628.  After  studying  Uw  at 
Pesth,  he  devoted  himself  to  painting  at  the 
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academy  of  Vienna,  and  spent  some  time  in 
Paris,  where  in  ISfifi  be  painted  the  battle  of 
Hoh&os.  He  resided  for  a  time  at  Rome,  re- 
ceiving instruction  from  Cornelius  and  Over- 
beok,  and  then  settled  in  Pesth.  His  works 
include  "Angelica  and  Medor,"  "The Tragedy 
of  Uankind,"  fine  altarpieces  end  frescoes,  and 
the  "  Love  of  Fata  UorganaJ'  which  flgored 
at  the  Paris  exhibition  of  1SS7. 

raiHET)  Ue  tt,  an  idand  of  England,  on  the 
N.  coast  of  Kent,  separated  from  the  mainland 
by  branches  of  the  river  Stoor  called  the  Stoor- 
wantsome,  the  Mele-stream,  and  the  Kether- 
gong-wantsome ;  length  10  m.,  breadth  6  m.; 
area,  abont  40  sq.  m.;  pop.  in  1871,  80,184. 
The  most  important  towns  are  the  watering 
places  Ramsgate,  Uargate,  and  Broadstalra. 
The  N.  E.  point  of  the  island  is  called  the 
North  Foreland,  and  has  a  lighthouse.  The 
Burfsoa,  elevated  and  nearly  level,  is  cultivated 
with  great  care.  In  the  time  of  the  Romane 
the  channel  on  the  N.  W.  side,  now  almost 
closed,  was  from  !(  to  4  m.  wide,  and  was 
used  as  the  main  passage  for  vessels  going 
toward  London ;  and  it  continued  to  be  navi- 
gable for  vessels  of  oonsiderBble  size  till  the 
time  of  the  Norman  conquest.  The  island  was 
then  nearly  circular,  but  it  is  now  an  irregular 
oval.  The  washing  away  is  still  going  on,  and 
the  average  annual  loss  is  estimated  at  S  ft.  on 
the  N.  side,  and  8  fL  on  the  S.  side  between 
Ramsgate  and  Fegwell  bay. 

IHiHISGmNG  BiT,  an  annual  reli^ons  hs- 
tlval,  observed  in  the  United  States,  and  par- 
ticularly in  Kew  England,  suggested  by  the 
Hebrew  feast  of  tabernacles,  or  "feast  of  in- 
gathering at  the  end  of  the  year."  The  occa- 
sional observance  of  a  day  of  thanksgiving, 
formally  recommended  by  tiie  civil  authoritiea, 
was  not  unusual  in  £nrope,  and  such  a  day  was 
observed  in  Leyden,  Holland,  Oct.  S,  1676,  the 
first  anniversary  of  the  deliverance  of  that  dty 
from  siege.  In  1608  the  Pilgrim  church,  ex- 
iled from  England,  went  to  Holland,  and  re- 
mained there  till  1620,  when  it  sent  off  the 
Mayfiower  colony  to  New  England.  After  the 
first  harvest  of  the  colonists  at  Plymouth  in 
1021,  Gov.  Bradford  sent  four  men  out  fowl- 
ing, that  they  "might  after  a  more  special 
manner  rejoice  together."  In  July,  1628,  a 
day  of  fasting  and  prayer  was  appointed  on 
account  of  drought.  Bain  came  abundantly 
while  they  were  praying,  and  the  governor 
appointed  a  day  of  thanksgiving,  w^ch  was 
observed  with  religious  services.  The  Charles- 
town  records  show  a  similar  change  of  fast 
day  into  thanksgiving  in  1681  on  account  of 
the  arrival  of  supplies  from  Ireland.  In  Jnne, 
1682,  Gov.  Winthrop,  of  the  Uasaacbusetta 
Bay  colony,  recommended  a  day  of  thanks- 
giving on  account  of  action  of  the  British 
privy  council  favorable  to  the  colonies,  and 
mvited  the  governor  of  Plymouth  colony  to 
unite  with  him.  There  is  record  of  the  officisl 
appointment  of  days  of  thanksgiving  in  Hassa- 
chnaetta  Bay  in  1688,  1684,  1637,  1688,  and 
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1SSS,  sometimea  of  more  thin  one  daj  in  th« 
same  year,  and  in  Pljmoath  in  1061,  1008, 
1680  (when  the  form  of  the  reoommendation 
indicataB  that  It  had  become  an  annaal  ciutom), 
1686,  and  1690.  The  earlier  of  thew  appoint- 
menta  were  at  different  Masona  of  the  year, 
and  for  spadal  reasons,  partioolarlf  for  the 
arrival  of  shipfi  with  proTisiona  and  new 
oolonists ;  bat  the  later  were  more  eeneral- 
Ij  for  the  harvest,  and  were  in  the  Ute  au- 
tumn or  early  winter.  Oooaaional  thanksgiv- 
ing dajB  were  appointed  hj  the  Dntoh  gover- 
nors of  New  Netherland  in  1644,  1645,  1665, 
and  1604,  and  by  the  English  governors  of 
New  York  in  1766  and  1760.  During  the 
revelation  thank^ving  day  was  a  national  is- 
Btitntion,  being  annnall;  recommended  by  oon- 
grsBs;  bnt  after  the  general  thanksnving  for 
peace  in  1784  there  was  no  natioaal  appoint- 
ment till  1T39,  when  President  Washington, 
by  request  of  congress,  recommended  a  day  of 
thanksgiving  for  the  adoption  of  the  oonstitn- 
tion.  Washington  issned  a  second  thanksgiv- 
ing proclamation  in  1796  on  account  of  the 
snppression  of  insnrreotion.  President  Uadi- 
eon,  by  request  of  congress,  recommended 
thanksgiving  for  peaoe  in  April,  1816.  Bnt 
the  omdal  recommendatLon  of  thanksgiving 
day  was  mainly  confined  to  New  England, 
where  regular  annual  proclamations  were  is- 
sned by  the  governors  of  the  states,  and  the  day 
was  observed  almost  nniversally  with  religions 
serricea,  and  was  the  principal  social  and  home 
festival  of  the  year.  The  prayer  book  of  the 
Protestant  Episoopai  charoh,  ratified  in  1789, 
recommends  for  a  day  of  thaukigiving  the  first 
Thursday  in  November,  nnless  another  day  be 
appointed  by  the  civil  authorities.  There  was 
occasional  recommendadon  by  other  rell^ous 
bodies,  and  various  local  customs  prevailed  in 
different  parts  of  the  coontry ;  bnt  the  day  was 
not  regularly  recommended  by  the  governor  of 
New  York  till  181T,  and  its  adoption  in  the 
Bonthem  states  was  much  later.  In  1866  Gov. 
Johnson  of  Vir^nia  recommended  a  day  of 
tbanka^ving ;  bnt  in  185T  O-ov.  Wise,  being 
requested  to  do  so,  pobUcly  declined,  because 
unanthorized  to  interfere  in  reliaioas  mattera. 
In  1868  thanksgiving  proclamations  were  is- 
sned by  the  governors  of  eight  of  the  southern 
states.  During  the  civil  war  President  Lincoln 
Issued  proclamations  recommending  special 
thanksgiving  for  victory  in  1862  and  1863,  and 
a  national  proclamation  of  the  annual  thanks- 
^ving  day  in  1S63  and  1864.  Since  that  time 
such  a  proclamation  has  been  issued  annually 
by  the  president,  as  well  as  by  the  governors 
of  the  states  and  the  mayors  of  the  principal 
cities ;  and  custom  has  fixed  the  time  for  the 
last  Thnrsday  in  November. 

THISOS  (now  Thauo),  the  most  northerly 
island  of  the  Grecian  archipelago,  belonging 
to  Turkey,  lying  ofi!  the  8.  coast  of  Ronmelia 
(vilayet  of  Salonina),  nearly  circular  in  form ; 
area,  about  85  sq.  m. ;  pop.  about  6,000,  moat^ 
ly  Greeks.    The  centre  of  the  jelsnd  is  ooon- 
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pied  by  Mt  Ipaarlo,  a  sommit  about  8,600  ft. 
above  the  sea,  and  thickly  covered  with  f^ 
trees.  The  principal  andent  town,  bearing 
the  same  name,  waa  upon  three  eminences 
near  the  N.  coast,  and  some  remains  of  it  stUl 
exist.  The  soil  is  not  fertile,  and  the  inhabi- 
tants, scattered  in  about  a  dozen  Nnall  villagea, 
do  not  prodnoe  grain  enough  for  their  own 
consumption.  The  vine  waa  formerly  cnlti- 
vated,  and  the  wine  of  Thasos  was  celebra- 
ted, but  little  or  none  is  now  produoed.  ^  In 
ancient  times  it  oont^ed  also  valuable  gold. 
mines,  opened  by  the  Phffiniciana,  and  marble 
qnarries. — Tbasos  was  once  of  great  impor- 
tance. It  was  aaid  to  have  been  settled  by  tile 
Phcenicians,  led  by  Tbasos,  the  son  of  Agenor, 
when  in  search  of  Europa.  Toward  the  close 
of  the  6th  century  B.  C.  it  was  colonized  by 
settierv  from  Faroe,  who  very  soon  beoame 
powerful,  and  obtained  oonsiderable  poeeea- 
sions  alao  on  the  coast  of  Thrace.  The  gold 
mines  worked  by  the  islanders  were  very  pro- 
ductive, leaving  them  a  dear  surplua  revenue 
of  about  tS0O,DOO  annually.  They  were  sub- 
dued by  the  Persians,  and  afterward  became 
dependent  on  tiie  maritime  empire  of  Athens; 
but  in  46G,  in  consequence  of  disputes,  the 
Athenians  subjugated  anddespo^ed  the  island, 
after  a  siege  of  more  than  two  years.  Its  anb- 
sequent  Mstory  is  one  of  almost  constant  oon- 
fiict  with  Athens,  to  which  it  was  nominally 
subject,  until  the  time  of  tbe  Boman  wars, 
when  it  submitted  to  Philip  V.  of  Maoedon ; 
but  after  the  battle  of  Oynoscephalaa  (197)  it 
became  a  free  state. 

ISA'JUUK,  Wi^liBJi  B«ny,  an  American  au- 
thor, bom  in  Warren,  Me.,  Oct.  8,  1809,  died 
in  Boston,  July  14,  1848.  He  graduated  at 
Bowdoin  college  in  1826,  and  studied  law,  but 
devoted  himself  to  literature.  In  1686  he  vis- 
ited England  for  his  health,  and  spent  two 
years  there.  His  published  works  are :  "Biog- 
raphy of  North  American  Indians  who  have 
been  distingniahed  as  Orators,  Statesmen,  War- 
riors," ifco.  (S  vols.  IBmo,  New  York,  1883) ; 
"  Memoir  of  Phillis  Wheatley  "  (Boston,  1834) ; 
"TraiU  of  the  Boston  Tea  Party"  (1886); 
"  Trdts  of  Indian  Manners,  Character,"  dw. 
(2  vols.  16mo,  1886) ;  and  "  Tales  of  the  Amer- 
ican Bevolution"  (1846). 

IHATS,  a  S.  E.  county  of  Nebraska,  bor- 
dering on  Kansas,  formed  since  1870;  aree, 
6T6  sq.  m.;  pop.  in  1876,  S,189.  It  is  inter- 
sected by  the  Little  Blue  river  and  Big  Sandy 
creek,  and  is  crossed  in  the  N.  part  by  the  St. 
Joseph  and  Denver  Oity  railroad.  It  has  an 
undulating  prairie  nurface  and  a  fertile  soil. 
Capital,  Hebron. 

IHUims,  an  order  of  regular  derks,  found- 
ed at  Rome  in  1634  by  Qaetano  di  Tiene  (died 
in  1647;  canonized  by  Clement  X.),  Bonlfario 
di  Oolle,  Giovanni  Pietro  Garaffa  (afterward 
Pope  Paul  IV.),  and  Paolo  Consigliari.  Gae- 
tano  and  Bonifazio  were  the  first  who  united 
to  form  a  aodety  of  priests  following  the  rulea 
of  ^Njstolio  life  as  set  down  in  the  New  Tea- 
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tament;  heno«  its  members  were  popakrlj 
known  as  OajetanB  (OiMtan*).  But  toe  es- 
teurioQ  Emd  establislunetit  of  tha  order  were 
mainly  due  to  Ouftfita,  who  was  archbishop  of 
Ghieti  (Lat.  Thtate)  wbea  he  was  receired  by 
OaetAHO  SB  hii  waociate,  and  thos  gave  the 
order  its  official  name.  It  was  approved  in 
WiA  bj  Olement  VII.,  under  the  designation 
of  "  regular  clerks,"  the  dress  of  the  member* 
being  Uiat  of  the  secnlar  clergy.  Caraffa  had 
been  elected  saperior  general.  Their  first  res- 
idence on  Monte  Piscio  was  sacked  by  the 
SpaniBrds  Hay  6,  1697,  and  Gketano  was  sab- 
jeoted  to  the  most  cruel  tortures  to  make  him 
give  up  the  riohsH  he  was  thought  to  possess. 
He  soon  after  retired  to  Venice  with  his  com- 
panions, and  was  chosen  superior,  and  he  and 
the^  displayed  eztraordinaiy  charity  during 
the  plagne  and  famine  of  1C38.  They  were 
afterwvd  united  with  the  congregation  of 
Bomaacha,  foanded  about  this  time  in  a  town 
of  that  name  near  Bergamo  by  St.  Oirolamo 
Gmiliano.  The  two  congregations  were  sepa- 
rated on  the  elevation  of  Corafi^  to  the  papal 
chair,  May  28,  ISOS.  In  1047  they  had  only 
two  eatablishments,  one  at  Yenioe  and  another 
at  Naples.  Through  the  influence  of  Faol  IV. 
they  spread  rapidly,  and  soon  possessed  four 
provinces  in  Italy,  one  in  Germany,  one  in 
Spain,  two  establishments  in  Poland,  one  In 
Portngol,  and  one  in  Goa.  In  France  they 
bad  only  the  Parisian  reeidence,  which  pro- 
daoed  several  remarkable  men.  They  also 
(pnnded  missions  in  Tartary,  Tiflis,  and  Cir- 
cassia.  At  the  beginning  of  the  present  cen- 
tury the  Theatines  did  not  exist  outside  of 
Italy,  where  they  had  nine  establishments. 
These  were  all  sappressed  in  1870.— There 
were  also  two  commnuities  of  Theetine  nans 
(one  a  congregation  of  hermits),  both  founded 
by  Ursula  Benincaea,  the  one  In  1689,  the  oth- 
er in  1610,  Neither  bad  ever  more  than  two 
establishments,  and  both  are  now  estinct. 


in  a  wagon,  and  in  the  time  of  .^schylus  the  per- 
formances took  place  upon  temporary  wooden 
scaffolds,  one  of  which  having  broken  down 
daring  a  representation  in  which  j^schylus 
and  Fratinas  were  rivals  (abont  600  B.  0.),  the 
Athenians  in  that  year  btu^  to  build  the  great 
theatre  of  Dionysus  (Baocnus),  the  first  perma- 
nent stone  structore  of  the  kind.  It  was  prob- 
ably naed  for  dramatic  purposes  within  a  few 
years,  though  it  was  not  finished  until  abont 
340 ;  and  in  tbe  mean  time  theatres  had  been 
erected  in  many  parts  of  Greece,  Asia  Minor, 
and  Sicily,  The  seats  of  the  spectators,  oompri- 
sing  the  diorpov  proper,  rose  one  above  another 
In  arcs  of  ooncentrio  circles,  each  tow  forming 
nearly twothirdsofaoiroumference.  Thespsee 
inuDedlately  in  front  of  the  spectators,  oorre- 
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sponding  nearly  to  the  modem  pit  or  parquet, 
was  called  the  orchestra,  and  was  appropriated 
to  the  chorus.  It  was  Scored  with  boards, 
and  in  the  centre  of  it  stood  the  dv/ilHii  or  altar 
of  Bacchus,  upon  a  raised  platform  which  was 
sometimes  ooonpied  by  the  leader  of  the  chorns, 
the  police,  the  nute  player,  and  the  prompter ; 
the  last  two  were  placed  on  the  aide  next  the 
stage,  and  concealed  from  the  spectators  by 
tbe  altar.  The  ataga  was  behind  the  orohestra 
and  above  it,  and  tbe  chorus,  whenever  they  had 
to  ta^e  a  part  in  the  real  action  of  the  drama, 
ascended  to  it  by  steps.  The  back  was  closed 
by  a  wall  called  the  oi^  (Lat.  teena) ;  the  whole 
space  between  the  scene  and  tbe  orchestra  waa 
Imown  aa  the  proscenium ;  and  tbe  part  near- 
est the  audience,  where  the  actors  stood  when 
they  spoke,  was  the  Xofciov.  There  was  no 
■oenery  properly  so  called,  but  the  scena  was 
architecturally  decorated  Mid  made  to  repre- 
sent as  far  as  possible  the  locality  in  which  the 
action  was  going  on.  It  had  an  entrance  in 
the  centre  called  the  royal  door,  through  which 
tbe  principal  characters  made  their  appearance, 
and  doors  on  the  right  and  left  for  the  subor- 
dinate personages.  The  plays  of  iSschyhif 
and  Eunpides  seem  to  require  frequent  changes 
of  scene,  hut  probably  they  were  rather  hinted 
at  than  actnally  made ;  they  perhaps  condeted 
merely  in  turning  the  ntploKroi  n^at  v«mms) 
or  "wings,"  which  were  prism-shaped  frames 
moving  on  pivots  at  each  side  of  tne  prosoe- 
ninm.  Tbe  whole  stage  was  never  concealed 
from  the  spectators;  there  is  mention  of  s 
onrtun,  which  instead  of  being  drawn  np  was 
lowered  through  a  crevice  in  the  stage,  but  it 
covered  only  the  background,  or  aocording  to 
some  authorities  the  wings.  The  machines  for 
producing  supernatural  effects  must  have  been 
numerous  and  elaborate,  bnt  arc  now  imper- 
fectly understood.  They  included  the  "Oho- 
ronian  steps,"  by  which  shades  ascended  from 
the  lower  worid;  the  p7a:a"5,  by  which  gods 
and  heroes  were  represented  passing  through 
the  air ;  and  the  eto>jiytiov,  an  elevated  place 
above  the  soeno,  where  the  deities  appeared  in 
full  majesty.  Neither  the  stage,  the  orchestra, 
nor  the  auditorium  was  roofed,  but  there  were 
porticoes  mnnlng  around  the  building,  to  which 
the  people  retreated  in  case  of  rain,  end  awn- 
ings were  sometimes  used  to  word  off  the  beat 
of  the  snn,  for  the  performBnoes  always  took  . 
place  by  daylight.  The  vast  dze  of  the  ancient 
theatres,  intended  as  they  were  to  accommo- 
date almost  the  entire  population  of  a  city  at 
each  performance,  made  it  impossible  for  the 
unaided  voice  to  he  heard  by  the  whole  audi- 
ence. Metallic  vases  were  therefore  placed 
under  the  seats  to  serve  as  reflectors  of  sonnd, 
and  tbe  actors  wore  masks  with  metallic  mouth- 
pieces to  answer  the  purpose  of  speaking  trum- 
pets. Tbe  spectators  were  seated  aocording  tp 
their  rank.  A  price  was  charged  for  admission, 
at  least  until  Uie  performance  was  pretty  far 
advanced;  hntin  AthensfromtbelimeDf  Peri- 
cles the  poorer  class  and  subsequently  all  t)ie 
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eiUieiiB  were  ftdndtted  at  Hie  ooit  of  the  paldio 
treuiuy.  Women,  it  spears,  were  allowed 
to  witness  tragedies,  but  were  exoladed  from 
ooinediea;  boya  were  admitted  to  both.  The 
aotora  were  tnvariablj  maJes.  The  perfor- 
numoea  began  earlj  in  the  morning,  and  not  nn- 
freqnentlj  laated  10  or  13  hoars. — The  Roman 
tbeatrea  were  copied  from  those  of  the  Italian 
Greeks.  Thef  were  at  first  temporary  Btmo- 
tnrei  of  wood,  whioh  were  aometimes  extraTS- 
gantlf  magoifloent.  One  bailt  by  M.  .£inilina 
Soaarns  (69  B.  0.)  was  oapahle  of  seating  80,000 
people,  and  the  ioena  was  decorated  with  8,000 
Htatnes  and  860  eolnmtw  in  three  stories,  the 
lowest  of  white  marble,  the  middle  one  of  glou, 
and  the  nppermost  of  gilded  wood.  The  first 
atone  theatre  waa  pnlTed  down  when  nearlj 
finished  at  the  instance  of  P.  Soipio  Nasioa 
(IBS  B.  0.),  on  the  aoore  of  pahlia  morality. 
In  the  Roman  theatre  women  performed  in  in- 
terlndea  and  mimios,  but  not  In  regular  dramas. 
The  orchestra  waa  oconpled  by  the  lenatora, 
foreign  ombaasadors,  and  other  distinguished 
persona.  There  was  nothing  corresponding  to 
the  9vfii?ji  or  altar  of  Baoohna.  The  depth  of 
the  stage  was  proportionally  greater  than  in 
the  Greek  theatre,  being  in  the  latter  abont 
one  seTcnth  of  the  diameter  of  the  oroheatra, 
and  in  the  Roman  one  (onrth.  Thus,  in  the 
theatre  of  Baoobus  at  Athena  the  diameter  of 
the  orohcBtra  (and  conseqnently  the  width  of 
the  BTailable  part  of  the  stage)  was  73  ft.,  and 
the  depth  of  the  stage  only  a  little  more  than 
10  ft.  A.  Roman  stage  of  the  same  width 
wonid  hare  been  IT)-  ft.  deep.  The  following 
are  aome  of  the  Ivgeat  andent  theatres  the 
ruins  of  which  are  now  known: 


HIMiu 


— In  the  middle  ages  the  only  theatrical  pert or- 
mancea  were  the  miracle  plays,  mysteries,  and 
interludes.  These  were  giren  for  ^e  most 
part  in  convents,  colleges,  and  ehnrohea,  or  in 
the  halls  of  palaces  and  oaatles.  The  first  thea- 
tres in  France  were  bnilt  for  miracle  plays.  In 
1C4B  the  confraternity  of  the  Trinity  had  a 
theatre  in  Paris  in  which  they  were  licensed 
by  the  parliament  to  perform  only  "profane 

Eieoes  of  a  lawful  and  honest  character."  So 
ite  as  1G6I  the  French  had  no  scenery,  and 
the  performers  remuned  on  the  stage  daring 
the  whole  representation.  The  first  Italian 
theatre  is  said  to  have  been  erected  at  Florence 
in  1581,  by  Bernardo  Bnontalenti,  bat  it  waa 
probably  not  pnblic.  Abont  the  same  time 
Falladlo  made  an  attempt  to  revive  the  daau- 


eal  theatre  in  the  stUl  existing  tsatn>  Olim- 

fieo  at  Vicenia,  but  with  rednoed  proportione. 
rom  1S18,  when  a  theatre  was  bnilt  at  Par- 
ma by  Aleotti,  the  modern  arrangement  began 
to  prevail.  By  narrowing  the  stage  oppor- 
tunity was  given  for  the  nse  of  painted  sce- 
nery, and  by  inoreaaing  iu  depth  for  the  intro- 
duction of  a  variety  of  complicated  machinea 
and  the  production  of  speotaouUr  pieces. — 
In  En^and  there  were  regular  companiea  of 

tilayera  aa  early  as  the  reign  of  Edward  IV., 
ong  before  there  were  r^ular  play  honsea. 
Ohnrohea,  universities,  private  house*,  and 
the  yards  of  inns  served  at  first  for  th^  per- 
formances. Probably  the  first  play  faoDse  was 
the  London  "Theatre,"  boilt  before  1S7S; 
the  Onrtain  in  Shoreditob,  and  the  theatrea  in 
Blackfriara  and  TVhitefriars,  were  bnilt  near 
the  same  time.  In  Shakespeare's  day  London 
hod  three  "private"  and  foar  "public"  thea- 
tres, the  difference  between  which  is  not  dearly 
understood.  His  own  plays  were  produced  at 
the  house  in  Blackfriara  and  at  the  Qlobe,  both 
of  which  belonged  to  the  same  company,  known 
as  hia  majesty  s  aervanta.  The  Globe  was  a 
hexagonal  wooden  edifice^  partly  open  at  the 
top  and  partly  thatched.  In  the  middle  was 
probably  an  nnoovered  conrt  where  the  com- 
mon people  stood,  and  aroand  three  tides  ran 
galleries  or  "aooffolde,"  nnder  the  loweat  of 
which  were  enclosed  boxes  called  "rooms." 
The  prices  of  admission  ranged  from  a  penny 
or  twopence  to  a  shilling.  The  performance 
began  at  8  o'clock;  in  the  private  theatres  it 
took  place  by  candle  light.    The  stage  at  this 

Eeriod  was  strewed  wiUi  rashea  and  concealed 
y  onrtains,  which  opened  in  the  middle  and 
drew  backward  and  forward  on  an  iron  rod. 
In  the  background  was  a  balcony  or  upper 
stage,  likewise  cnrtained,  from  which  psrta  of 
the  dlalogae  were  spoken,  and  at  each  side  of 
this  balcony  waa  a  private  box.  In  the  private 
theatres  the  wits,  critics,  and  other  persons  of 
conseqaence  were  forniBned  with  seats  on  the 
stage.  Movable  scenery  was  first  used  in  a 
regular  drama  in  a  pablio  theatre  by  Davenaut 
in  lfl63,  though  something  of  the  sort  had  been 
arranged  at  Oxford  by  Inigo  Jones  aa  early  aa 
160fi,OD  the  oocosionof  an  entertainment  given 
to  Jamee  I.  Shakespeare  had  no  other  scenery 
than  tapestry  hangings  and  curtains,  but  the 
use  of  stage  maohinery  is  as  old  aa  the  drama 
itself.  Women  first  appeared  upon  tbe  Eng- 
lish stage  about  the  period  of  the  restoration. 
— The  first  theatre  in  America  was  opened  at 
Williamsbarg,  Va.,  Sept.  B,  ITCB.  Others  fol- 
lowed at  Annapolis,  Hd.,  and  in  Naasan  street, 
New  York  (ITSS),  Albany  (1760),  Baltimore 
(1778),  Charleston,  8.  0.  (1774),  Newbern,  N. 
0.  (1788).  and  Boston  (1792).  The  largest  in 
the  United  States  are  the  opera  houses  of  New 
York,  New  Orleans,  Cincinnati,  Philadelphia, 
and  Brooklyn,  and  the  Boston  theatre.  UodM^ 
theatres,  except  those  intended  for  opera,  are 
comparatively  small  It  has  been  found  that 
the  voice,  moderately  exerted,  can  be  distinctly 
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beard  Abont  90  fL  f n  front  of  the  Bpeaker,  and 

TG  ft.  each  ride.  In  on  opera  hoove  the  diinen- 
none  m&y  be  vast]^  inoreaBed,  as  ringing  can 
be  heard  at  a  greater  distance  than  speaking, 
and  it  is  not  r^nirite  to  bring  tbe  aadience 
near  enoogh  to  we  the  facial  eipresaion  of  tbe 
perfonnera.  The  theatres  of  New  York  are 
among  the  best  in  the  world,  and  the  seating 
arrangements  of  American  theatres  generally 
are  more  oonTeoieat  than  in  foreign  theatres. 
Tbe  opera  honses  and  leading  theatres  in  the 
United  States  are  described  in  the  articles  de- 
voted to  tbe  difierent  oitiea.  The  best  form 
for  tbe  anditorium  is  either  three  fourths  of 
a  circle,  or  a  semicircle  witb  divergent  ends. 
Tbe  latter  afForda  the  best  opportunities  for 
seeing,  bat  involves  either  a  disproportionate 
and  inconvenient  width  of  stage,  or  a  consid- 
erable nseless  space  on  each  side  of  the  pro- 
sceninin.  Moat  Amerioan  theatres  differ  from 
those  of  Europe  in  having  no  private  boxes, 
except  a  few  on  and  adjoining  the  prosceniom, 
bj  which  means  a  vaat  gain  is  effected  in  the 
capacity  of  the  honse ;  the;  are  also  generally 
bett«r  lighted. — The  largest  and  finest  theatre 
in  tbe  world  is  tbe  new  Grand  Opera  of  Paris. 
It  waa  bagnn  in  1860,  and  opened  to  tbe  pnblio 
for  the  first  time  on  Jan.  S,  ISTG.  It  was  bnilt 
at  the  expense  of  tbe  government,  and  coat 
tS,SOO,000,  exolDsive  of  tbe  land  which  it  oo- 
cufjies.  Notwithstanding  the  vast  rize  of  tbe 
building,  the  anditorinm  contains  only  2,194 
■eats,  or  abont  the  same  ei  the  academies  of 
mnsio  in  New  York  and  Brooklyn,  By  far 
the  greater  part  of  tbe  building  is  occupied  by 
a  vast  number  of  rooms,  halls,  staircases,  shopa, 
&c,  apportenances designed  for  the  convenience 
and  pleasure  of  tbe  spectators  and  of  those 
oonneeted  with  the  theatre.  The  stage  is  abont 
100  ft  in  width  by  220  ft.  in  depth,  and  TOO 
ringers  can  be  gronped  npon  it.  In  its  facili- 
ties for  ingress  and  egress,  in  tbe  completeness 
of  Ita  machinery  and  appliances,  and  In  the 
magnificence  and  costliness  of  its  decorations, 
it  far  snrpasses  any  theatre  of  modem  times. 
The  foUowing  are  some  of  the  largest  theatres 
in  the  world,  with  the  number  of  spectators 
they  are  capable  of  accommodating: 

LoDdon,  Rtw  PirlBan,  VhltMhtpal 1.100 

-       DnuT  Lane SjUO 

"       Her  lIidMty'*.  Htyourket iJUO 

"       lUltn  tipen,CoT<nta>rdui. 1,000 

imui.LaBi9i* >,«oe 

if>pk«,Bui  Cuio s.ma 

Button  tbuCre 8.400 

T«iilce,  La  {renin «,00fl 

et.Fe«enbii>(,Bal>liii1tbHtre iSM 

PlilMoMil*,iic«>]em7<irmiulo S.SKI 

Tnrln,  tbaUn  nyil S,Ma 

FlomHw.  Id  PeFgoli. S,eoa 

Mnnkh.  nrsl  theiln SJ500 

BthAIth.  i«d«nT  of  miufo i.iM 

New  York.  MsdoDT  ormnilc  (bamed  In  1B«^  uid  n- 

lailt  >in«11*r) S,!M 

nBi,Or«ndOp^ i.l»* 

"     Atnblgn  otnuliine. l.OOO 

"      Porte  BLMu^ l.eOO 

"     TbMlre  IlsBni. 1,700 

"     TbUDo  Ljilqiu. 1,TOO 

"     Odtan l.WO 

"     OpAnoomlqiu 1,»0 
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— In  China  every  little  village  baa  its  theatre, 
and  each  great  town  has  aeveraL  They  have 
no  scenery  and  no  anditorium,  tbe  spectators 
remaining  in  the  open  air.  Tbe  expenses  are 
defrayed  sometimes  by  mandarins  or  other  rich 
persons,  but  more  freqnently  by  asaociationa 
formed  for  the  parpose  among  the  inhabitants 
of  the  neigbborbooa.  Tbe  actors  are  Kenerslly 
strollers,  and  the  female  parti  are  played  by 
yoong  men  or  boys.  In  Japan  the  stage  baa 
scenery,  tbe  audience  are  fnrnisbed  witb  leats, 
and  women  are  allowed  to  perform. 

TBEUB,  the  ancient  name  of  aouthem  or 
I7pper  Egypt,  from  ita  capital  Thebes.  Thia 
divirion  of  tbe  country  extended  from  tbe  isl- 
ands of  Elephantine  and  Phils,  near  Syene 
(lat  24°  N.),  to  Tbebaica  Pbylaee,  B.  of  Her- 
mopolis  Magna  (about  2T°  40'  N.), 

'iHtais  (called  No  or  No-Ammon  by  the 
Hebrews,  and  Diospolis  the  Great  by  the  later 
Greeks  and  the  Romana),  anciently  tbe  capital 
of  Upper  Egypt,  and  for  a  long  time,  known  aa 
the  period  of  the  middle  empire,  of  tbe  wbole 
conntry.  Its  Egyptian  name  was  Ap,  or  Ap6, 
and  with  the  feminine  article  Tape,  the  bead, 
which,  being  pronounced  Thaba  in  tbe  Uem- 
phitio  dialect,  was  easily  converted  by  tbe 
Greeks  into  e«^  (Tbebsa).  Pliny  and  Jnvenal, 
deriring  to  render  ita  real  name  more  closely, 
call  it  Thebe.  From  tbe  fact  that  the  namea 
of  tbe  oldest  kings  appear  only  abont  Uempbis, 
it  is  generally  inferred  that  Thebes  was  not 
founded  as  early  as  tbe  capital  of  Lower  Egypt, 
tbongb  in  antiauity  it  was  repnted  to  be  uie 
oldest  city  in  the  world.  It  stood  near  tbe 
centre  of  the  Thebaid,  extending  on  both  sides 
of  the  Nile  to  the  mountain  chains  which  en- 
close the  valley.  Btrabo  apeaks  of  the  vestiges 
of  the  city  as  extending  80  stadia  (10  m.)  in 
length.  Diodoms  estimated  its  circuit  at  140 
stadia  or  about  17  m.,  and  Sir  Gardner  Wilkin- 
son infers  from  its  ruins  that  its  length  was  6} 
m.  and  iU  breadth  8  m.  Its  most  flonrisbing 
period  was  that  of  the  IBth  dynaaty ;  it  began 
to  decline  abont  BOO  B.  0.  (Bee  Eotpt,  vol. 
vi.,  p.  4S0.)  Asabnr-bsni-pal  pillaged  it  in  tbe 
7th  century,  and  Cambyses  in  the  Bth,  After 
its  destmctjon  by  Ptoiemy  Lathy  rus  (86  B.  0,), 
it  lost  all  its  political  and  commercial  impor- 
tance, thoogh  it  remained  tbe  sacerdotal  capi- 
tal of  the  worshippers  of  Ammon.  The  trade 
which  had  contributed  to  ita  prosperity  bad 
fonnd  new  channels  after  the  foundation  of 
Alexandria ;  and  as  tbe  capital  of  a  Macedonian 
and  Boman  prefecture  it  took  little  part  in  tbe 
affairs  of  Egypt.  It  was  desolated  enccessively 
by  Christians  of  the  Thebaid,  in  their  xeal  against 
idolatrous  monuments,  by  barbarians  from  Ara- 
hiaandNnbia,andbytbeBaraoenB;  afterwhoee 
invasion  its  name  scnreety  occurs  for  many  cen- 
turies,— The  ruins  of  Thebes,  which  are  among 
the  most  magnificent  in  the  world,  are  found 
at  the  modern  villages  of  Luxor  and  Eamak 
on  the  E.  bank  of  the  Nile,  and  Gurna  and 
Medinet-Abu  on  tbe  western.  Tbe  eastern 
qnarter  of  the  ancient  city  contuned  the  mass 
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of  tha  pt^nlfttion,  while  the  western  aide  was 
covered  with  temples  and  palace*  and  their 
avennea  of  ephiniaB,  atid  with  the  roclc-hewD 
tombs  of  tbe  kings.  The  priocipol  etructares  at 
Ouma  are  the  palace  templee  Meroephtheuni 
and  Rameaeeum.  The  former,  approached  hy 
an  afenne  198  ft.  long,  has  pillare  in  the  oldest 
Btyle  of  Egyptian  architectare  ond  remarkable 
baaa-reliefa.  The  latter,  which  for  symmetry 
of  architectore  and  elegance  of  aculptnre  maj 
vie  with  any  other  Egyptian  monument,  occn- 
pies  a  series  of  terraces  oommuniooting  with 
each  other  by  flights  of  atepa.  It  U  sappoeed 
to  be  the  Momnoainm  of  Strabo,  and  that  he 
oormptad  Miamaa,  the  title  of  Barneses  II., 
into  MemnoD.  Its  entrance  ia  flanked  by  two 
pyramidal  towers;  its  flrst  court  baa  a  doable 
.avenue  of  columns  on  either  aide,  and  in  tlie 
area  a  pedestal  on  which  waa  a  syenita  sitting 
oolossuBof  Ramesee;  itsseoondcoarthaa  walls 
covered  with  Baalptures  representing  the  wars 
of  Rameees  III.,  aiid  Osiride  pillars  which  are 
donbtleaa  the  monolithol  fignres  IS  cubits  high 
deaoribed  by  Diodorns;  the  tliird  stturway, 
from  the  foot  of  which  Belzoni  took  the  head 
of  a  royal  statue  of  red  granite,  now  in  the 
British  muaenm  and  known  aa  the  young  Mem- 
non,  oonducte  to  a  hall  for  pnblio  assemblies, 
with  columns  and  walls  oovered  with  civil  and 
religions  sculptures;  and  beyond  the  liall  ex- 
tended nine  amaller  apartments,  two  of  which 
remain,  supported  by  columns,  one  of  them 
being  the  sacred  library  or  "dispensary  of  the 
mind"  mentioned  by  Diodorus.  Amung  the 
Other  monuments  in  this  vicinity  are  two  colos- 
sal statnes,  with  the  pedestals  about  60  (t.  high, 
the  wonder  of  the  onaient^  one  of  them  known 
as  the  vocal  Memnon.  (See  UaMMON.)  The 
village  of  Medinet-Abn  stands  upon  a  lofty 
mound  formed  by  the  ruins  of  the  most  splen- 
did temple  palace  in  western  Thebes,  the  Thoth- 
mesinm,  connected  with  the  palace  of  Rameses 
by  a  dromoB  2SS  ft.  long.  The  scuiptures  in 
the  latter  are  of  singular  interest,  being  the 
only  examples  that  have  been  found  of  the 
decoration  of  the  private  apartments  of  an 
Egyptian  palace.  The  whole  sweep  of  the 
Libyan  hill9,  for  the  space  of  5  m.  and  to  the 
height  of  800  fL  from  Gurna  to  Medinet-Abu, 
ia  full  of  sepulchres,  eicavated  in  the  native  cal- 
careous rook.  Tbia  was  the  necropolis  of  the 
whole  city,  no  tombs  existing  on  the  eastern 
side.  TJie  mnmmiea  are  laid  in  rowa  by  the 
aide  of  or  in  tiers  above  each  other,  but  never 
Btand  erect.  The  tombs  of  the  lower  classes 
are  unsoulptnred,  but  abound  in  mummiea  of 
sacred  animals.  The  royal  sepnlchres  are  in 
the  valley  of  Bab  el-Muluk,  or  Biban  el-Mnlnk 
(the  gate  or  gates  of  kings),  the  most  spacious 
and  highly  adorned  belonging  to  those  roon- 
BTohs  who  enjoyed  a  long  reign.  The  tombs 
near  the  entrance  of  the  gorge  belong  entirely 
to  the  19th  and  20th  dynasties,  and  those  In 
a  branch  path  are  of  the  18th  dynasty.  The 
uruents,  as  also  those  in  the  separate  burial 
e  allotted  to  the  queens,  are  chiefly  inter- 


esting from  th^r  inscriptions. — Still  more  re- 
markable are  the  rnins  on  the  E.  bank  of  the 
river,  in  the  Tillages  of  Lnxor  and  Karnak. 
At  Lnxor  the  moat  striking  mounments  were 


Oiu»v  of  Um  Tuopli  ef  Lnior. 

two  beantifnl  obelisks  of  red  granite,  covered 
with  inscriptions,  one  of  which  has  been  re- 
moved to  the  Place  de  la  Concorde  in  Paris. 
In  the  roar  are  two  sitting  statues  of  Rameecs, 


one  39  ft  high,  but  now  oovered  to  the  breast 
with  aconmnladona  of  earth  and  aand.  Two 
courts  and  a  series  of  aparbnents,  connected 
and  anrroonded  by  colonnades  and  porticoes, 
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extend  beyond.  The  ro&d  from  Lnxor  to  Kar- 
nsk  lies  through  fields  of  halfa  grass,  though 
they  were  once  onited  bj  an  avenae  of  andro- 
sphinxes.  The  great  pakce  temple  of  Eamak 
stands  within  a  drcnit  wall  of  bHok,  the  en- 
closure being  1,8CH)  ft.  long  and  somewhat  ]e«B 
broad.  It  was  approached  \>j  an  avenne  of 
crio-ephinxea,  of  which  only  fragments  remain. 
Between  the  end  of  the  dramos  and  the  main 
body  of  the  building,  five  loftj  pylones  and 
four  spaoions  oourts  irtervene.  Id  the  first 
court  were  two  obelisks  of  Thothmes  I.,  one 
of  which  still  remains;  in  the  second  oonrt 
is  another  obelisk,  the  loftiest  known  except 
that  of  St.  John  Lateran  at  Kome;  and  in  one 
of  the  chambers  are  the  soiilptnres  which  com- 
pose the  Eernak  tablet,  called  the  "  hall  of 
the  ancestors"  or  the  "tablet  of  TDthmosiH" 
(Thothmes  III.),  now  in  the  Lonrre.  The  king 
is  represented  on  it  «a  making  offerings  before 
the  images  of  61  of  his  predecessors.  In  the 
British  mDEcvm  is  now  a  tablet  of  the  same 
kind,  known  as  the  "tablet  of  Abydoa."  The 
grcBt  haU  is  SO  ft.  high,  829  ft.  loi«,  and  1TB 
ft  wide;  the  roof  is  sapported  hj  a  central 
ATenne  of  13  massive  colamns.  08  ft.  high  and 
IS  ft.  in  diameter,  together  with  122  columns 
of  less  gicantic  dimensions.  These  vast  ooarts, 
lialls,  and  eeplanades  were  reared  by  kings  of 
the  18th  and  succeeding  dynasties  for  porposes 
psnly  religions  and  partly  secular.  The  sa- 
cred calendar  abounded  in  days  for  periodical 
meetings;  the  troops  were  reviewed  and  tiae 
spoils  of  victory  apportioned  in  the  courts  of 
royal  palaces,  which  also  served  (or  the  ad- 
mioistration  of  Justice  and  occasionally  for  the 
encampment  of  the  army. 

TBOa  (Gr.  ^^at;  I«t.  TlUba;  modem 
Gr.  T^ieo),  in  Greek  antiquity,  the  chief  city 
of  Bmotia,  built  on  and  around  a  hill  between 
the  streams  of  Ismenos  on  the  east  and  Dirce 
on  the  west.  The  citadel  oocupied  the  height, 
and  the  greater  part  of  the  town  stood  in  the 
valleys.  Of  its  ancient  bnildings,  monnmenta. 
Bad  walls,  only  a  few  scattered  fragments  re- 
ma]]),  and  its  topography  is  entirely  onoertaiii. 
It  is  impossible  to  harmoniie  the  ancioit  wri- 
ters as  to  the  position  or  even  the  names  of  its 
seven  gates.  Thebes  was  equally  illnstrious  in 
the  mythical  and  the  historical  ages  of  Greece. 
Its  two  sieges  and  the  fortunes  of  its  royal 
houses  were  favorite  subjects  of  tragedy;  and 
it  was  (or  a  time  die  ruling  city  of  Greece. 
Tradition  ascribed  to  Oadmus  the  foundation 
of  the  city,  which  was  hence  called  Oadmea,  a 
name  afterward  restricted  to  the  citadeL  From 
the  five  Bparti,  the  anrvivors  of  the  progeny  of 
the  dragon's  teeth,  the  noblest  Theban  families 
claimed  descent  The  expulsion  of  (Bdipus, 
and  the  snccessive  sieges  by  the  "  Seven  agajnst 
Thebes  "  and  by  the  Epigoni,  were  the  prlDci- 

Sal  recorded  events  before  the  Cadmeana  were 
riven  out  by  the  BtBotians,  a  tribe  from  Thes- 
saly.  This  occurred  about  60  years  after  the 
Trojan  war,  according  to  Thucydides.  The 
leg^atioa  of  PhUolane,  in  the  8th  century  B. 
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0.,  gave  it  an  oligarchical  instead  of  mosarohi- 
eal  form  of  government,  and  made  it  the  head 
of  the  confederacy  of  Bisotian  towns.  The 
first  entirely  certain  event  in  its  history  is  the 
revolt  of  one  of  these  towns,  Platsa  (about 
S19},  which  applied  to  Athens  for  proteotioD. 
A  war  ensued  between  the  Thebans  and  Athe- 
nians, in  which  the  latter  were  successful,  and 
which  initiated  lasting  enmity  between  the 
two  states.  Thebes  lost  credit  by  abandoning 
the  cause  of  Greece  in  tiie  Persian  war,  and 
fighting  against  the  Athenians  at  Platiea  (479). 
The  victorious  Greeks  appeared  before  its  walla, 
and  compelled  the  inhabitants  to  sorrender 
th^r  "Medizing"  leaders,  who  were  immedi- 
ately put  to  death.  An  Athenian  invasion 
supplanted  its  oligarchy  by  a  democratic  gov- 
ernment in  466,  but  in  44T  the  exiled  aristo- 
cratio  leaders  returned,  defeated  the  Athenians, 
and  reestablished  the  former  government  Du- 
ring the  Peloponuesiaii  war  the  Thebans  were 
more  anti-Athenian  than  even  the  Spartans, 
but  they  joined  the  coalition  against  the  latter 
in  895,  and  were  the  only  portion  of  the  allied 
army  which  was  not  routed  by  them  at  Ooro- 
nea.  The  peace  of  Antalcidas  (387)  deprived 
tfaem  of  their  supremacy  over  the  other  B<so- 
tion  towns.  The  Spartans,  who  treacherous- 
\j  seized  the  citadel  in  86S,  were  expelled  by 
relopidoa  about  the  close  of  879,  and  were 
defeated  by  Epaminondas  at  Leuctra  in  871. 
Spaminondas  invaded  the  Peloponnesus,  and 
established  there  the  Arcadian  confederation 
and  the  state  of  Massenia  as  political  pow- 
ers antagonistie  to  Bparto.  Bnt  the  Thebans 
sought  in  vain  to  eatablish  their  supremacy 
by  a  general  treaty,  and  lost  it  after  the  death 
of  Epaminondas  at  Hantinea  (862).  In  8S8 
Athens  wrested  Eubiea  from  Thebes,  la  the 
sacred  war  (86T-846)  the  Thebans  were  op- 
posed to  Athens  and  Sparta,  and  received  sup- 
port from  Philip  of  Macedon ;  but  when  the 
design  of  the  latter  to  conquer  the  whole  cA 
Greece  became  apparent,  they  joined  the  Athe> 
nlans  against  him.  Philip,  however,  was  tio- 
torioQS  at  Oheronsa  (888).  Thebes  received  a 
Macedonian  garrison,  and  its  leading  citizens 
were  put  to  death  or  banished.  Alexander  the 
Great  razed  it  to  the  ground  in  88G,  spariiig 
only  the  house  of  Pindar,  after  which  it  never 
again  formed  on  independent  state.  Oaassn- 
der  restored  the  city  iu  810,  end  it  was  taken 
by  Demetrius  Poliorcetes  in  !92  and  S90.  la 
the  time  of  Strabo  it  had  dwindled  down  to 
the  condition  of  a  village,  but  it  was  a  fiour- 
idilng  town  during  the  10th  and  11th  centuries. 
It  wos  plundered  by  the  Konnons  of  Sicily  in 
1146.    The  present  town  ts  small  and  poor. 

'IHKFI'.    See  Laboent. 

THBMIi.    See  Oaiteirk,  and  Tea. 

TWHHHIi  I.  AagMlta,  a  German  historian, 
bom  in  Breslau,  April  11  1804,  died  in  Oiviti 
Veccbia,  Ang.  9, 1S74.  He  studied  at  Breslan 
and  Halle,  and  from  lBfi6  to  1SS8  assisted  bis 
brother  Johann  Anton  in  his  work  oa  the  his- 
tory of  celibacy.    An  essay  on  the  papal  deore- 
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tail  procnred  for  Mm  from  the  nniver^j  of 
Halle  the  degree  of  doctor  of  Isni,  and  from 
the  Prassiau  govemmetit  a  atipend  for  a  liter- 
ary joarnej  to  Vienna,  London,  and  Paris.  In 
1881  he  visited  Rome,  and  baoame  a  member 
of  the  oratory  of  St.  Philip  Neri,  profouing 
thenceforward  an  nltramontanumi  as  extreme 
a*  bad  been  his  Oallicaniem.  He  oontinaed  to 
reside  in  Some,  and  was  consnltor  of  the  holy 
offloe,  of  the  oongregatlon  of  bisbopi  and  regu- 
lar!, and  of  the  diviaion  of  the  propaganda  on 
oriental  rites.  In  1848  he  pabbahed  Latter* 
hutorieo-eritieht  ifitorrto  alU  "Cln^^  piaght 
delta  tanta  ehUta  "  del  ehittritnmo  D.  Antonio 
Rotmiai  Serbati.  In  thi»  work  Theiner  de- 
noanced  the  election  bj  lajmen  of  bishops  and 
parish  priests,  (md  maintained  that  the  tem- 
poral sovereignty  of  the  popes  was  "indispen- 
sable, nnder  the  modern  formation  of  sooietj', 
to  the  spiritual  independence  of  the  snpreme 
pastor  of  the  church,"  It  was  translated  into 
Latin  (Naples,  184B).  Being  appointed  prefect 
or  keeper  of  the  seoret  archives  of  the  Vatican 
in  1861,  he  issued  in  snccession  varioni  com- 
piiationi  therefrom  Ulnstrating  the  eoolesiasti- 
oal  historT'  of  nearly  all  the  different  Ohriatian 
nationa.  Six  folio  works  were  printed  in 
the  Vatican.  He  also  began  in  18GS  a  eontin- 
nation  of  the  Annaie*  £eele*ia*tiei  at  Baro- 
nios,  of  wltich  S  vols.  fol.  have  appeared,  and 
an  edition  of  the  original  work  to  consist  of 
aboQt  SO  vols.  4to,  of  which  IS  had  appeared 
in  ISB8  (Bar-le-Dnc).  In  18SS,  in  answer  to 
Or^tinesQ-Jolj's  history  of  the  soppression  of 
the  Jesuits,  he  published  OaeAxehts  det  Pon- 
tifieaU  CUment  XIV.  (3  vols.,  Leipsic  and 
Paris),  which  lad  to  a  long  and  bitter  pamphlet 
controversy.  In  1861  he  began  a  aoonmen- 
tary  bistorir  of  the  pope's  temporal  dominion, 
extending  from  76S  to  1T98,  entitled  Codex 
J}iplomatieut  Dominii  ttmporalit  Saruta  Sedi* 
(8  vols.  foL,  Rome,  18ei-'8).  This  was  fol- 
lowed by  a  smaller  work  in  1864  deatined  to 
answer  Passaglia'a  appeal  to  the  Italian  bish- 
ops, and  maintaimng  the  neoessity  of  the  tem- 
poral power  from  the  declarations  of  the  oonn- 
cils  of  Lyons  (1246)  and  Constance.  At  the  ap- 
proach of  the  Vatican  ooancil  In  1869,  Theiner 
entered  into  a  correspondence  with  Dr.  Dollin- 
ger  and  Prof.  Friedrich,  in  which  he  advocated 
the  Old  Catholic  doctrine  and  position.  The 
discovery  of  this  caused  him  to  be  debarred  all 
aooess  to  the  archives,  while,  in  oonrideration 
of  his  age,  he  was  permitted  to  retain  his  sal- 
ary and  his  apartment  in  the  Vatican.  In  1874 
Theiner  visited  Austria  to  make  arrangements 
for  publishing  another  important  literary  work, 
and  on  his  return  to  Italy  died  snddenly  at  the 
seaside,  the  pope  having  sent  him  his  for^ve- 
ness  and  blessing  on  hearing  of  his  danger.  His 
Other  works  inolade  GetchichU  det  ffeutliehen 
BUdungtamtaltanOAentZjl^ih);  Verruekedet 
heiligen  Stuhli  die  Vdlker  de*  Nordeni  v>iede- 
ntm  mit  der  KireKe  cu  tereinen  fAogsbnTg, 
1837) ;  and  Die  neveeten  ZiutAnde  der  Icatho- 
lit^itn  Kirehe  beider  Ritut  in  Polen  itnd  £vM- 


land  text  EalhariiM  11.  (Augsbnrg,  1841).  IL 
JtfeUB  iatw,  a  Grerman  theolonan,  elder  broth- 
er of  the  preceding,  bom  in  Breolan,  Deo.  16, 
1T99,  died  there.  Mar  IS,  1860.  He  stadied 
Koman  Oatholic  theology  at  Breslan,  and  was 
appointed  there  in  1824  professor  of  Scriptural 
exegeeis  and  canon  law.  He  was  from  the 
begumiog  a  cealoas  advocate  of  Galilean  prin- 
ciples, and  eagerly  sought  to  have  them  intro- 
doced  and  oarriad  oat  among   the  clergy  of 


IiiBtory  of  celibacy  [Die  £iii/llAniny  det  ert- 
wnngenen  Ehelotifteit,  Altenburg,  1828;  new 
ed.,  1845).  He  resigned  his  chur  in  1880,  and 
held  a  pastoral  char^  till  1S46,  when  he  joined 
the  German  Cathohcs,  publishing  in  vindica- 
tion of  this  step  Die  rfformatorteeien  Bettre- 
bungm  in  der  bathelitahen  Kirehe  (Altenbnrg, 
1S46) ;  but  soon  afterward  be  joiaM  the  t^t- 
estant  ohnrch,  and  received  an  appointment  !n 
the  library  of  the  nniversity  of  Breslan.  He 
wrote  a  commentary  on  the  minor  propheta, 
forming  part  of  the  Btiteiwert  of  Dereaer,  and 
Da*  Seligteitidoffma  der  romiieh-hitiiolieohea 
Kirehe  (BreaUn,  1847). 

nSBB  (ano.  Tibiteue ;  Hun.  Titea),  a  river 
of  Hungary,  which  rises  in  the  noruieaat,  in 
the  connty  of  M&rmaroa,  flows  westward  to 
Tokay,  thence  S.  W.  to  Szolnok,  when  it  tarns 
S.  and  enters  the  Danobe  S.  of  Titel,  near  the 
lonthern  boundary  of  Hungary.  Its  length  is 
upward  of  600  m.,  for  most  of  which  it  is  navi- 
gable. Its  principal  tributaries  are  the  Bod- 
rog,  Hem^,  8ai6,  and  Zagyva  on  the  right, 
and  the  Siamos,  KSrOs,  and  Maros  on  the  left. 
Its  lower  course  for  nearly  800  m.  is  parallel 
to  the  Dannbe,  and  about  the  beginning  of 
the  present  oentnry  the  Francis  canal  was  dug 
from  one  river  to  the  other,  which  shortens 
the  route  down  the  Theiss  and  an  the  Dan- 
nbe  106  m.  The  canal  has  been  enlarged,  and 
a  branch  canal  from  6ztap6r  to  Nenaati  on 
the  Danube,  completed  in  1876,  passes  through 
one  of  the  most  fertile  districts  in  southern 
Hangary.  Among  the  principal  towns  on  the 
banks  of  the  Theiss  are  Ceongr&d,  Bi^edin, 
Zenta,  and  Old  Becae. 

ISiLWAU,  Jrti,  an  English  anthor,  bom  in 
London,  July  87,  1764,  died  in  Bath,  Feb.  17, 
18S4.  In  his  22d  year  he  abandoned  the  pro- 
fession of  law  for  literature.  In  1787  he  pub- 
lished "Poems"  [3  vols.);  and  embracing  lib- 
eral opinions,  he  became  a  member  of  the 
"  Oorresponding  Society."  Taking  a  prom- 
inent part  in  the  political  agitation  of  the 
times,  he  was  proseouted  for  high  treason 
along  with  John  Horne  Tooke  and  Thomas 
Hardy,  and  after  a  trial  of  five  days  was  ac- 
quitted. He  afterward  lectured  on  political 
anbjects,  and  in  1801  began  to  act  as  tutor  of 
elocution.  His  works  include  "The  Peripa- 
tetic" (8  ''ols.  13mo,17BB)i  "The  Tribune" 
(3  vola,  8vo,  1796);  "Poems,  with  Memoir  of 
his  Life  "  (1802) ;  "  The  Daughter  of  Adop- 
tion," a  novel ;  en^a  on  tlie  treatment  of  int' 
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perfeodons  in  speech,  &o. — ffia  son  Alsbb- 
NON  Stdhbt  (lTB5-lBa8),  a  clergjinaa  of  the 
establiahed  ohnrch  and  teacher  of  elocution, 
pabliahed  relinoDS  vorki,  "Iniqnitie*  of  the 
Opimn  Trade"  (1889),  &e. 

IBHns,  ID  the  Greek  raytbdogT,  ft  daoRh- 
ter  of  Uranna  and  Gna,  married  to  Sena.  She 
dwelt  in  OlTrnpus,  and  convened  the  naaem- 
bl;  of  the  gods.'  She  ia  represented  in  Homer 
M  the  peraonifi cation  of  the  order  of  things 
MtabliBbed  bj  law,  oDstom,  and  eqnitj'.  At 
Thebes  ahe  had  a  sanctnary  in  common  with 
Zent  Agorsus,  and  at  Olympia  in  common 
with  the  Horse,  her  daughters. 

ISHUSIOaJS,  on  Alhenitm  general,  bora 
ahout  614  B.  0.,  died  in  Magnesia,  Asia  Mi- 
nor, about  449.  He  took  part  in  the  battle 
of  MorathoD  in  490.  After  the  exile  of  Aria- 
tidea  in  46S  Themistooles  was  the  great  politi- 
oal  leader  in  Athena.  Hia  main  endeavor  was 
to  make  Athena  a  sreat  naval  power,  and  to 
prepare  it  to  resist  tne  inroads  of  the  Persians. 
In  the  beginning  of  480,  when  the  force  of 
Xerxes  waa  on  the  point  of  passing  the  Helles- 
pont, he  and  the  Spartan  Enoenetas  were  in 
command  at  the  defile  of  Tempe,  which  they 
abandoned  on  finding  that  troops  could  be 
landed  in  their  rear,  retreating  to  tbeir  ships. 
Afterward  he  took  charge  of  the  Athenian 
portion  of  the  fleet  stationed  at  Artemisium. 
When  the  vast  nomber  of  Persian  ehipa  was 
discovered,  the  Spartans  were  disposed  to  draw 
back  to  the  Peloponnesos ;  but  the  Eubceana 
nve  SO  talents  to  Themistoclea,  with  which  he 
mdaoed  them  to  remain  and  defend  Eabtea. 
In  the  ensiling  battle  the  Greeks  hod  the  od- 
vftstoge;  bat  the  Athenian  ships  being  much 
crippled,  it  was  determined  to  retire.  (See 
Gbuck,  vol.  viii.,  p.  160.)  At  the  iastance  of 
Themistocles  the  Athenians  abandoned  thetr 
eitj,  and  removed  mainly  to  Solamis,  where 
the  whole  naval  force  of  Greece  was  gath- 
ered. It  was  only  bj  his  infinenoe  and  devices 
that  the  fleet  was  kept  together,  and  the  naval 
battle  waa  fonght  which  resulted  in  a  com- 
plete victory  for  the  Greeks.  The  Athenians 
were  desirous  of  pushing  on  to  the  Hellespont 
to  prevent  the  retreat  of  Xorses,  bnt  their 
confederates  refused.  Herodotus  says  that 
Themistocles  privately  sent  word  to  the  king 
that  he  had  restrained  the  Greeks  from  pur- 
sning  bis  ships  and  breaking  up  his  bridges 
over  the  Hellespont ;  and  that  he  did  this  in 
order  to  induce  Xerxes  to  return,  and  for  the 
purpose  of  securing  for  himself  a  safe  retreat 
in  case  any  mischance  should  befall  him  at 
Athens.  Modem  historians  oonrider  this  high- 
ly improbable.  After  the  division  of  the  booty 
gained  at  Balamis,  the  Qreeha  sailed  to  the 
tsthmns,  where  Themistocles,  though  deprived 
of  the  first  prize  for  skill  and  wisoom  by  each 
of  the  oommandera  voting  for  himself,  was 
declared  the  wisest  man  in  Greece,  and  the 
whole  country  was  filled  with  his  fame.  He 
was  received  in  Sparta  with  unprecedented 
honors ;  and  thoogn  the  Lacedeamoniaiis  gave 
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to  Enrybiades  the  crown  of  valor,  they  gave 
to  Themistocles  the  crown  of  wisdom.  Tnien 
the  Athenians  returned  to  their  city,  the  Bptt- 
tans  opposed  their  rebuilding  tbeir  fortifica- 
tiona  on  an  enlarged  scale ;  but  Themistocles 
waa  sent  to  them  as  ambaaaador,  and  he  con- 
trived to  deceive  them  until  the  walls  were 
far  enough  advanced  to  be  in  a  state  of  de- 
fence. Athens  was  now  aecnre  against  ex- 
ternal enemies,  and  Themistocles  waa  more 
than  ever  deorous  of  making  her  a  ^eat  mar- 
itime power.  The  work  on  the  Pimas  waa 
resumed  on  a  far  grander  soale^  and  by  his 
advice  the  three  hu-bora  were  enclosed  by  a 
wall  nearly  seven  mile*  in  drcuit.  He  also 
persuaded  the  Atheniaua  to  add  20  triremes 
to  their  navy  every  year.  His  political  ascen- 
dancy soon  decUned,  His  opponents  in  Athens 
were  headed  by  Oimon,  son  of  MUtiades,  and 
by  Alcmnon.  He  waa  acquitted  of  treason- 
able intercourse  with  the  Persians,  but  about 
4T1  was  ostracized  and  went  into  exile  at  Ar- 
go*.  Acoordmg  to  some  vernons,  Themis- 
tocles was  accused  by  the  Laced  eemoniana  of 
sharing  the  treasons  of  Pansanias ;  bnt  he, 
having  notice  of  his  impending  arrest,  fled  to 
Susa,  where  he  addreaoed  to  Artaxerxes,  the 
son  of  Xerxes,  a  letter  claiming^  protection  on 
the  score  of  his  aerricea  to  his  father  after 
the  battle  of  Salamis,  and  asking  permission  to 
wait  a  year  and  then  to  come  before  him  in 
person  to  explain  his  views.  His  request  waa 
granted.  At  the  end  of  a  year,  having  mas- 
tered the  Persian  language,  he  entered  into 
personal  communication  with  the  king;  and 
no  Greek,  says  Thucjdides,  had  ever  before 
attained  such  a  conunandlng  Infiuenee  and  po- 
sition at  the  Persian  court.  He  excited  Ar- 
taxerxes with  plans  for  the  subjugation  of 
Greece,  and  was  presented  by  him  with  a 
Persian  wife  and  with  large  presents.  After 
having  visited  varions  parts  of  Asia,  be  lived 
at  Magnesia  on  the  Mssander,  and  received  bis 
maintenance  from  the  revenues  of  that  and 
two  other  cities.  Some  of  hta  property  at 
Athens  was  secretly  eent  him  by  his  friends, 
bnt  the  bulk  of  it,  amounting  to  80  or  100 
talents,  was  conflacated.  He  is  said  to  have 
poisoned  himself  because  he  knew  hik  prom- 
ises to  the  Perrisn  king  conld  not  be  folfllled. 
This  is  perhaps  the  most  popular  form  of  the 
story,  of  which  other  versions  relate  that  the 
Persian  king  had  set  a  price  of  200  talents  up- 
on his  head,  that  he  went  to  Susa  in  the  dis- 
guise of  a  stranger  for  the  king's  harem,  and 
that  he  was  actually  pnt  on  trial  to  answer  the 
accusations  of  Uondane,  the  sister  of  Xerxes, 
for  the  loss  of  ber  aona  who  fell  at  Salamia. 
We  have  no  contemporary  history  of  the  life 
of  TbeDiistoclee,  and  when  Thucydides  wrote 
his  history  his  enemies  bad  done  their  best  to 
heighten  prejudice  against  him.  His  life  was 
written  by  Nepos  and  by  Plutarch. 

TUfelABD,  l4ah  Jae^MS,  baron,  a  French  chem- 
iat,  born  at  La  Loupti£re,  Champagne,  May  4, 
1777,  died  in  Parifl,  Juno  81,1867.    He  studied 
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chemistrj  In  Paris  ander  Vaaqnelin  and  Fodt- 

oroy,  in  1798  became  a  teacher  of  that  edenoe  in 
tlie  poljtechnio  school,  in  1S04  professor  in  the 
oollige  de  France  and  the  Sorbonne  as  gncces- 
Bor  of  Vanqiielin,  and  in  1810  also  in  the  poly- 
technic schooi.  In  the  latter  year  he  was  elect- 
ed a  member  of  the  academy  in  place  of  Four- 
croy.  Oharles  X.  on  hisacoeBBion  to  the  throne 
made  him  a  baron,  and  under  Loois  Philippe 
he  was  created  a  peer  id  18S2,  and  in  1638  di- 
rector of  the  college  da  France.  He  was  presi- 
dent of  the  eodety  for  the  encoarogement  of 
national  industry,  and  founded  a  society  for 
the  benefit  of  inventors  imporerished  by  nse- 
fol  researchea.  His  most  popular  work,  Traiti 
iUmtntaire  de  ehimit  thiorique  et  pratique  (4 
vols.  8vo,  ]818-'16  ;  Tth  ed.,  B  vols.,  1886J,  haa 
been  translated  into  several  lanfniagea. 

THEOBILD,  Unli,  an  English  author,  bora  at 
Sittingbonrne,  Kent,  died  in  September,  1744. 
He  was  an  attorney,  bnt  did  not  practise.     I" 
tragedy  "Electra"  appeared  in  1714;  and 
in  1717  he  contributed  to  Mist's  "Weekly 
Journal "  papers  under  the  title  of  "  The 
Oensor,"  whtoh    provoked   attacks  from 
other  writers,  one  of  whom  was  Dennis. 
He  published  a  pamphlet  entitled  "  Shake- 
cpeare  Restorea,  or  a  Specimen  of  the  ma 
Errors  as  well  committed  as  nnaraended 
Mr.  Pope  in  bis  Edition  of  tiiis  Poet,  design 
not  only  to  correct  the  said  Edition,  but 
restore  the  true  Reading  of  Shakespeare  in 
the  Editions  ever  yet  published  "  (4ta,  Londi 
1720).      For  this  Pope  made  him  the  hero 
the  "Dunciad."    (See  Pope,  Albxahdbb,  t 
liii.j  p.  709.)    Theobald  then  brought  ont 
edition  of  Shakeapeare's  works  (7  vols.  8< 
17S8),   which    destroyed    the    reputation 
Pope's  edition.    Theobald  wrote  or  tranilal 
80  plays,  now  all  forgotten,  and  also  brouf 
on  the  stage  a  play  entitled  "  The  Donl 
Falsehood,  or  the  Diatrest  Lovers,"  the  great 
part  of  which  be  asserted  was  oompoaed 
Shakespeare.    He  also  published  a  life  of  I 
Walter  Raleigh. 

THfWtBmB,  a  Greek  poet,  bora  in  Syraon 
who  flourished  about  370  B.  0.  He  went 
Alexandria,  aod  secured  the  favor  of  Ptolei 
Philadilphus,  but  returned  to  Syracuse  dnri 
the  reign  of  Hiero  II.  He  wrote  in  a  mii 
dialect  in  which  the  Boric  predominated,  a 
was  the  creator  of  pastoral  poetry  as  a  depa 
ment  of  literature.  There  are  extant  SO  poei 
called  by  the  general  name  of  "  Idyla,"  whi 
are  attributed  to  him,  and  22  epigrams, 
bad  several  imitators,  of  whom  the  great 
was  Virgil.  The  flrat  edition,  contMning  oi 
18  idyls,  appeared  at  Milan  probably  in  14! 
uid  the  Aldine  edition  in  1495.  Among  t 
mportant  subsequent  editions  are  th< 
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IflHtDOUI^  a  surveying  instrnnient  for 
measuring  vertical  and  horizontal  angles  and 
taking  levels,  combining  the  uses  of  the  ordi- 
nary transit,  the  quadrant,  and  the  leveL  In 
the  American  form  of  the  instrument,  the  tele- 
scope turns  over  and  the  vertical  angles  are 
read  on  a  graduated  circle.  In  the  English 
form  the  vertical  angles  are  read  on  a  semi- 
circle beneath  the  telescope  and  level ;  the 
telescope  cannot  therefore  turn  over,  bat  is 
reversible.  The  American  form  is  preferable 
by  reason  of  the  greater  facility  and  precision 
of  the  adiuatmenta.  In  common  with  all  such 
kinds  of  instruments,  it  is  made  of  braaa.  The 
principal  porta  are  the  vertical  circle  A  and  the 
horizontal  circle  F,  which  rests  upon  the  plate 
n.  A  magnetic  needle  also  rests  upon  tlie 
horizontal  plate,  which  may  be  used  when  de- 
sired for  ascertaining  the  earth's  meridian  <a 
the  deviation  of  a  line  from  it.    The  telescope, 


The  principal  English  translations  of  tne  poe 
ore  those  of  Creech  (London,  IflSI),  Fawl 
(1767),  Polwhele  (1786),  Chapman  (1886),  ■ 
Oalvorly  (1889). 
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ifl  beld  bj  B  Booket  in  Uie  plat*  inuncdiftteljr 
above  the  tripod,  and  is  fnmuhed  with  a  olomp 
U,  and  slon-motion  screwB  T  T.  The  harizon- 
tal  circle  revolTes  upon  the  plate  H,  apon 
which  there  ia  a  Temier  the  divisioiiB  of  which 
are  Bometixaea  read  \>j  means  of  an  attached 
inicroscope,  although  it  ia  preferable  to  emplo; 
a  pocket  microBoope  for  the  purpose.  The 
vertical  circle  it  auo  sapplied  with  a  vernier, 
and  both  circles  have  olamps  and  slow-motion 
screws.  It  is  evident  that  if  the  vernier  of  the 
vertical  circle  in  the  adjusted  instroment  reads 
sero  when  the  telescope  is  level,  and  then  is 
moved  thruugh  an  arc  of  80°  to  bring  the  croas 
hairs  apon  an  object,  sach  object  will  have  an 
elevatJon  of  80°  above  the  point  of  obaerv^- 
tios;  and  alao  that  if  the  horizontal  circle  is 
moved  throngh  an  arc  of  an  j  number  of  degrees 
to  bring  the  cross  hairs  of  the  telescope  from 
ona  object  to  another,  the  lines  poasiag  tfarongh 
SDcb  objects  will  make  corresponding  angles 
with  each  other  at  the  point  of  observation. 
When  used  for  important  snrveja  the  circles 
are  SO  in.  or  more  in  diameter;  in  the  smaller 
inatmmenla  the/  are  6  or  6  in. — See  Oilleapie'a 
"  Treatise  on  Levelling,  Topo^phy,  and 
Hij^er  SorveTiog  "  (new  ed.,  New  York,  1B7B). 


'■r  king  of  Ab/sunia.  See  Abyb- 
aiHu,  vol.  i.,  p.  4fl. 

IHEomWEF  (Theodobbtcb),  a  B^rian  thao- 
logian,  bom  at  Antioch  probabl/  in  898,  died 
in  40T  or  4fi8.  He  was  of  a  noble  family,  en- 
tered a  oloiet^',  became  in  428  bishop  of  Ojr- 
rhns  on  the  Enphrates,  and  reonited  manf 
members  of  the  sects  with  the  orthodox  church. 
Be  declared  against  the  Nestoriana,  and  at  the 
conncil  of  Chalcedon,  in  4fil,  subscribed  the 
condemnatory  decree  against  Nestorins.  He 
ts  eateemed  hh  an  eiegetical  writer  (see  Bich- 
ter,  De  Tkeodortto  f^tolarvm  Paulinarun 
IntemsU,  Leipsic,  1623),  and  he  alao  wrote 
homines,  a  history  of  the  Christian  church 
from  824  to  429,  an  epitome  of  heretical  fa- 
bles, the  lives  of  SO  hermits,  and  various  other 
works,  inolnding  180  letters.  Collective  edi- 
tionB  of  his  works  have  been  edited  by  Sirmond 
(4  vols.,  Paris,  1648 ;  supplement  by  Gamier, 
16S4),  and  by  J.  L.  Schnlsa  and  NCssdt  (10 
parta,  Halle,  176ft-'74),  and  in  Migne's  Palro. 
iojia  greegut,  vols,  ili.,  ilii.,  and  zllii.  A  trans' 
lation  of  hie  "  Ecdemastical  History  "  was  pnb- 
liahed  in  Bohn's  "Eoolealaatical  Library"  (1864). 

THEMMMtIG  (Ger.  IHetriek),  snmamed  thb 
Qbeat,  king  of  the  Ostrogotha,  horn  in  Pan- 
noniaaboat460,diedinS2e.  He  was  the  son  of 
Theodemir,  one  of  the  chiefs  of  the  Ostrogoths 
settled  on  the  banks  of  the  Dsnabe,  and  when 
ei^t  years  old  was  sent  aa  a  hostage  to  the 
oonrt  of  Oonstantinople.  At  the  age  of  18  he 
was  restored  to  bis  father,  and,  after  greatly 
distinguishing  himself  in  war,  he  snoceeded 
him  as  sole  kinfr  of  the  Ostrogoths  in  47B.  The 
Bouthera  part  of  Pannonia  and  Dacia  had  pre- 
vionsly  been  ceded  to  them  by  the  emperor 
Zeoo  the  Isanriiui,  of  whom  Theodorio  was  for 
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Bome  years  a  faithful  ally;  bnt  the  emperor 
broke  his  promises,  and  Theodoric  ravaged  the 
Byasntine  territories  till  488,  when  Zeno  con- 
ferred upon  bim  large  gifts  and  many  honors, 
and  in  484  he  named  him  consul.  The  war  was 
renewed  in  487,  and  Theodoric  marched  npon 
Oooatantiiiople;  and  to  get  rid  of  him  Zeno 
proposed  to  him  the  invasion  of  Italy,  then 
mled  by  the  usnnter  Odoacer.  Conaeqnently 
in  48B  he  marched  toward  the  peninsula  at  the 
head  of  his  whole  people,  amonnting  to  about 
200,000,  with  a  large  number  of  wagons.  He 
first  met  in  the  Alpine  passes  and  routed  an 
army  of  Gepidio  and  Sarmatians,  then  defeated 
Odoacer  himself  on  the  banks  of  the  SontiuB 
(laouzo)  in  48B.  After  two  other  victories, 
one  on  the  banks  of  the  Adige  and  the  other 
on  those  of  the  Adda,  he  shot  his  opponent 
within  the  walls  of  Ravenna,  and  after  a  BJega 
of  three  years  received  hia  capitulation  in  498, 
apparently  consenting  to  share  the  kingdom 
of  Italy  with  him;  but  Theodoric  soon  after 
had  hie  rival  assassinated  at  a  solemn  ban- 
quet, and  firmly  established  hia  power  over  the 
whole  peninsula.  He  distributed  one  third  of 
the  lands  to  hia  soldiers  in  mUitary  tenures, 
bnt  preserved  as  far  as  possible  the  administra- 
tive organization  of  the  Roman  empire.  Un- 
der his  fostering  care  Italy  became  prosperons 
again;  agriculture  and  industry  revived ;  liter- 
atoro  and  the  fine  arts  flourished ;  intemaj  im- 
provements went  on,  and  new  monuments  were 
erected.  Through  well  devised  alliances,  he 
controlled  nearly  all  the  barbarians  that  had 
settled  in  western  Europe.  He  checked  the 
triumphant  progress  of  Glovis  after  the  victory 
of  Vonill6  in  fi07,  protected  the  Viaigotha,  and 
secured  for  himself  the  possesnon  of  l^ovenee. 
His  latter  yeara  were  embittered  by  reli^ons 
troubles.  The  Arians,  to  which  sect  he  be* 
longed,  being  persecuted  in  the  East,  he  retali- 
ated against  the  Catholics  of  Italy;  thisbronght 
on  a  oonspiraoy,  in  which  the  philosopher  Bo- 
ethiuB,  a  great  favorite  with  him,  and  the  ven* 
erable  Symmaohns  were  apparently  involved, 
and  in  a  moment  of  passion  he  ordered  them 
to  be  put  to  death.  Their  innocence  being  af- 
terward demonstrated,  remorse  preyed  npon 
his  mind  and  hastened  his  death.  He  is  the 
Dietricb  of  Bern  of  the  Nihdtin^enlUd. 

IBBHMHU,  or  VWdads.    Bee  Ka?fa. 

ISEHNMISS,  a  Homan  general,  beheaded  in 
Cartilage,  A.  D.  876.  During  the  reign  of  Va- 
lentinian  be  was  sent  to  the  defence  of  Britain, 
in  867  crossed  the  channel  at  the  head  of  a 
large  army,  and  in  two  campaigns  freed  the 
country  from  the  barbarians,  strengthened  the 
fortJfioations,  and  confirmed  the  Roman  pow». 
In  870  he  returned,  was  made  master  general 
of  the  cavalry,  and  was  stationed  on  the  upper 
Danube,  where  he  defeated  the  Alemanni, 
When  in  879  Firmns,  a  Hoor,  bad  made  him- 
self master  of  Mauritania  and  Nnmidia,  and 
Count  Bomanns,  the  governor  of  Africa,  un- 
able to  oppose,  had  joined  him  in  rebellion, 
TheodoaiaB  was  sent  to  that  province  to  reduce 
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it  to  its  allegiance.  At  tbe  head  of  a  mull 
bodj  of  men,  he  advanced  into  tbe  heart  of  an 
onbiowii  and  hostile  oonntry,  driving  hii  ene- 
mj  before  him,  nntil  at  last  the  nsDrper  fled  to 
Igmasen,  king  of  the  Isaflensea.  The  latter 
being  threatened  with  deatruction  for  harbor- 
ing Iitin,  Firmiis  strangled  himself.  Theodo- 
siua  reaorered  Africa,  bnt  for  some  unaasigned 
reason,  probably  beoanse  his  name  and  ser- 
vices were  too  great  for  a  sabjeot,  he  was  pnt 
to  death.  From  him  deaoended  a  line  of  Ro- 
man emperors. 

raEODMIDS  L,  th>  Qmt,  a  Boman  emperor, 
son  of  the  preoeding,  born  in  Italioa  or  Caaca, 
Spain,  aboQt  A.  D.  646,  died  in  Milan,  Jan.  IT, 
89G.  Ha  loarned  the  art  of  war  under  his 
father,  was  early  given  a  separate  oommamd 
and  appointed  duke  of  Mcesia,  and  in  374  guned 
a  victor/  over  the  Sannatians.  After  the  eie- 
ontioD  of  bis  father  he  retired  to  Spain,  where 
he  led  a  private  life  until  tbe  emperor  Qratian 
snmmoDed  bim  to  take  the  supreme  oommand, 
declared  him  Aognatas,  Jan.  19,  STB,  and  as- 
fligned  to  him  the  administration  of  Thrace, 
Asia,  and  Egjpt,  with  Daoia  and  Maoedo&ia. 
Fixing  his  headquarters  at  ThesBalonioa,  Theo- 
dosioB  carried  on  the  war  against  the  Goths 
dnring  f  cor  campugns  (379-883).  The  Gotba, 
divided  b;  disseusioni  and  jealoaaiea  after  the 
death  of  their  leader  Fritigern,  were  again 
iiiut«d  nnder  Athanario,  who  made  peace  and 
visited  Constantinople,  where  be  died ;  and 
tbe  magni&oeat  faneral  honors  ftii  him  bj 
Theodosiaa  ao  won  over  his  followers  that  the]' 
enlisted  in  tbe  Roniaa  arm/.  In  888  Gratian, 
the  emperor  of  the  West,  was  dethroned  and 
pot  to  aeath  by  Mazimns,  and  Theodosins  en- 
tered into  a  treaty  with  tbe  asarper,  by  which 
he  recognized  him  as  emperor  of  the  oonntries 
north  of  tbe  Alps,  Valentinian,  the  brother  of 
Oratian,  being  seonred  the  possession  of  Italy, 
Africa,  and  western  Illyrionni.  Tbeodosius 
now  devoted  his  attention  to  the  afFaira  of  the 
ohnrob.  niinghiBresidenceatOonstantinople, 
the  Btrongbold  of  Arianisra,  be  determined  to 
do  away  with  that  creed,  and  gave  to  the  arch- 
bishop Demophilus  the  alternative  of  anbsori- 
bing  to  tbe  Nicene  creed  or  instantly  resigning. 
Demophilas  resigned,  and  Gregory  Nazianzen 
was  installed  in  bis  place.  Six  weeks  after- 
ward Theodosius  oommiaajoned  his  llentenant 
Sapor  to  expel  all  the  Arian  clergy  from  tbe 
charches  in  his  domialons,  and  gave  him  a 
military  force  saSoient  to  carry  out  the  decree. 
In  May,  8S1,  he  aasembled  the  first  council  of 
Constantinople,  to  confirm  and  complete  the 
Nicene  creed ;  and  daring  15  years  he  issned 
at  least  15  edicts  against  rdl  heretics,  especially 
againat  those  disbelieving  tbe  doctrine  of  tbe 
Trinity.  In  the  mean  dme  Maximus  had  en- 
tered Italy,  and  dethroned  Valentinian  II. 
Tbeodosius,  who  had  married  a  sister  of  Va- 
lentinian, marched  against  Uaztmus,  then  en- 
camped at  the  Pannonian  city  of  Biscia  (now 
Sissek)  on  the  Save,  defeated  him,  and  pnrsned 
him  to  Aqoileia,  where  Uaximni  was  g^ren  np 
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by  his  own  troops  and  put  to  death.  Theodo- 
sioa  entered  Rome  in  triumph,  June  18,  S89. 
The  people  of  Tbessalonica  having  for  a  slight 
oauae  murdered  Botberic  and  tbe  other  prind-, 
pal  officers  of  tbe  little  garrison,  the  emperor 
sent  thither  an  army  of  barbarians,  who,  when 
tbe  inhabitants  were  assembled  by  invitation  at 
the  circus,  maasacred  them  to  the  number  of 
many  thoosands.  For  this  St.  Ambrose  for- 
bade bim  to  ent*r  a  chojcb  in  Milan  nntil  he 
had  done  public  penance.  He  remained  in  Italy 
three  years.  When  Valentinian  was  strangled 
in  E9S  by  hia  general  Arhogastes,  who  had  se- 
cured for  himself  all  tbe  real  power  of  the 
government,  and  now  set  np  aa  emperor  the 
rhetorician  Engenins,  Tbeodosius  undertook 
again  the  conquest  of  the  West.  After  a  ae- 
vere  and  long  uncertain  contest  he  defeated 
Arhogastes  near  the  posses  of  the  Julian  Alpa. 
Tbeodosius  was  now  master  of  the  whole  Re- 
man world.  Honorins,  hie  yonnger  son,  waa 
called  to  Milan  to  receive  the  sceptre  of  the 
West,  and  here  Tbeodosius  died  immediatelj 
after  his  arrival.  In  the  eaatem  empire  be 
was  suoceeded  by  his  elder  son  Arcadina. 

imOGNIS,  a  Greek  elepac  poet,  who  flour- 
ished about  B40  B.  C.  He  was  a  citizen  of 
M^ara ;  and  as  in  the  contests  between  the 
aristocratic  and  democratic  parties  he  belonged 
to  the  former,  he  shared  in  their  defeat,  and 
went  into  exile  at  Thebes.  He  visited  Sicily, 
Eubcea,  and  Sparta,  and  snrvived  the  Perdan 
war  of  490.  He  is  the  author  of  numerous  ele- 
^es,  originally  compriiing2,600  Tersea,  of  which 
1,369  are  extant.  They  discuss  oligarchical  edu- 
cation and  the  hnmanitiea.  The  beet  editioiu 
are  Weloker's  (Frankfort,  1826)  and  Bergk'a 
in  PoeUf  Lyriei  Qraei  (8d  ed,,  Leipsic,  1868). 

IHEOLOGT  (Gr.  en(f,  God,  and  Myof,  ^ 
course),  the  science  which  treats  of  God  and 
divine  things.  The  name  theologo*  was  ^ven 
by  the  Greeks  to  the  authors  of  theogonies 
(as  Orpheas  and  Hesiod),  and  to  those  who 
wrote  poems  (as  Empedoolee)  or  philosophical 
treatises  (as  Pherecydes)  on  divine  things  and 
tbe  origin  of  things  through  tbe  goda.  A  dis- 
tinction was  early  made,  as  by  Varro,  between 
"  raytbical  theology,"  a  knowledge  of  the 
myths  and  It^nda  concerning  the  deitiea  in 
the  classic  poets ;  "  physioal  theology,"  the  in> 
vestigationB  of  philosophers  on  the  origin  of 
the  world;  and  "civil  theology," a  knowledge 
of  public  worship.  The  ecclesiastical  writere 
of  tbe  Sd  and  4th  centuries  used  the  word,  bnt 
applied  it  only  to  doctrinal  treatises  on  the  na- 
ture of  the  Godhead,  or  on  the  Trinity.  Some- 
what later  the  term  was  used  by  Theodoret, 
Haiimua,  and  others,  of  the  aggr^^e  doc~ 
trines  of  the  Bible,  bnt  its  most  common  aig- 
ni&cation  remained  the  doctrine  of  God.  Ab6- 
lard  was  the  tint  to  apply  the  term  to  the  en- 
tire  science  of  the  Ohriatlan  religion,  which 
signification  it  has  since  retw'ned.  With  regard 
to  the  sources  from  which  theolog/  derivea  Its 
contents,  it  is  common  to  divide  it  into  natural 
or  philoiophieal  theology,  which  oonflnei  itseU 
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to  the  deTelopmeot  of  the  reli^ons  ideas  rest- 
ing on  rational  arpameDts  on]^,  and  positive 
or  revealed  theology,  which  sets  forth  and  sys- 
tematizea  the  doctrines  of  the  Scriptoree  and 
of  the  church.  Reveaied  theology  or  Bibliotd 
tiieology  is  occDpied  solely  with  the  investiga- 
tion and  representation  of  the  doctrines  con- 
tained in  tne  Bible.  A  diatiDcUon  is  made 
between  theoretical  theology  or  dogmatics  and 
practical  theology  or  ethics.  Theology,  viewed 
OS  the  whole  of  religious  science,  is  commonly 
regarded  as  coDsiating  of  four  main  branches, 
historical,  eiegetjcal,  systematic,  and  practical 
or  moral  theology.  These  are  again  variously 
snbdivided,  and  several  aniiliary  scienoeB  are 
eonnected  with  them.  Thus  historical  theology 
embraces  the  history  of  the  chnrch,  of  Chris- 
tian doctrines,  of  heresies,  of  coanoils,  &e.  To 
ezegetical  theology  belong  the  interpretation 
(ezegeflis)  of  the  Bible;  hermenenCios,  the  sci- 
ence which  teaches  the  right  principles  to  be 
observed. in  interpreting  t£e  Bible;  critioiam, 
which  investigates  and  tries  to  establish  the 
gennine  original  text ;  the  introduotJon  to  the 
Bible,  which  discusses  the  time  when  and  place 
where  each  book  of  the  Bible  originated,  its 
cothenticity,  and  kindred  questions.  Byst«- 
nutio  theology,  also  called  merely  theology, 
oomprises  the  system  of  Ohriitian  doctrines 
(dogmatics) ;  the  system  of  Christian  ethics ; 
symboliofl,  tJie  comparative  itatemeot  of  the 
doctrines  of  the  several  religions  denomina- 
tions, ice.  Practical  theology  inclndes  homilet' 
ica,  est«ahetio8,  litm'gios,  ecclesiastical  law,  Ac 
Polemics  and  apologetlos,  which  are  alio  often 
treated  as  sepsrate  brsnohes  of  theology,  belong 
to  several  of  the  above  four  principal  divisioDs 
at  the  same  time. — Until  the  time  of  Ab^lard 
tittle  attention  was  paid  to  comprehending 
theology  in  its  totality,  and  to  establlahing  the 
connection  of  the  branches  with  each  other. 
Ahboagh  nearly  all  the  theologians  of  the  mid- 
dle agea  whose  writings  are  extant  belonged 
to  the  same  church,  yet  they  were  divided  into 
two  fandamentally  di9erent  schools,  the  scho- 
lastics and  mystics.  The  theologians  of  the 
churches  which  grew  out  of  the  reformation 
of  the  16th  century  followed,  in  their  treat- 
ment of  theology,  either  the  scholastics  or  mys- 
tics, thoagh  the  name  of  the  former  was  dis- 
carded both  by  their  Protestant  and  Roman 
Catholic  followers.  A  new  era  in  the  history 
of  theology  was  inangurated  by  the  pfailosoriby 
of  EanL  who  folly  developed  and  systematized 
a  new  theory  of  Ohristian  theology,  commonly 
called  rationalism,  which  more  or  less  made 
the  belief  in  a  reliE^ons  doctrine  dependent  on 
its  demonstrability  by  reason.  This  view  guned 
the  ascendancy  in  several  Protestant  churches. 
Its  opponents,  who  defended  the  Bible  as  the 
absolnte  role  of  faith,  were  called  sapranatu- 
ralists,  and  the  snbseqnent  history  of  theology 
is  a  contest  not  yet  ended  between  these  two 
syst«ms.  The  chief  arena  of  this  controversy 
has  been  Germany ;  but  it  has  had  little  or  no 
influence  over  Roman  Catholic  schooli.    It  has 
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also  been  attempted  to  build  up  theoloncal 
systems  in  opposition  to  Christianity,  such  as 
deism  and  pantheism. — In  Roman  Catholic 
schools,  theology  is  divided  into  dogmatic  and 
moral.  Dogmatic  tlieolo^,  considered  in  its 
various  methods  of  exposition  and  demonstra- 
tion, is  termed  positive  theology  when  it  baaeB 
its  proofs  on  Scripture  and  tradition.  Ucrrl 
theology  treats  of  divine  and  human  law  cs 
the  rule  of  our  actionB.  It  aims  at  determining 
the  true  sense  of  the  decalogoe  and  the  gospel 
precepts,  discnases  virtues  and  vices,  examines 
the  principles  of  jastice  and  the  foundations 
of  injustice,  points  out  what  is  needfol  and 
tmlawful,  and  teaches  all  Christians  their  re- 
spective obligations  in  all  statea,  conditions, 
and  offices.  Uoral  theolo^ans  are  often  called 
casnista,  from  their  trettiag  ex  proJiiK  of  "  cases 
of  conscience."  Scholastic  theology  is  that 
peculiar  method  i&trodaced  into  de  schools 
during  the  llth  and  12th  centuries.  It  reduced 
all  doctrinal  matters  into  one  body,  so  coor- 
dinating them  that  one  question  explained  and 
completed  another,  bindmg  them  into  a  con- 
nected and  systematic  whole ;  it  observed  in 
its  every  demonstration  the  strict  process  of 
syllogistic  reasoning,  making  nse  of  the  admit- 
ted principles  of  metaphysics,  and  thus  con- 
dliating  faith  with  reason,  and  religion  with 
philosophy. — Yaluable  systematic  works,  giv- 
ing a  survey  of  the  entire  field  of  Christian 
theology,  have  been  published  by  President 
Dwight,  Dr.  J.  Pye  Smith,  Prof.  Hodge  ("  Sys- 
tematic Theology,"  8  vols.  8to,  New  York, 
1873-'8),  and  others,  and  nsefol  encyclopicdio 
manuals  by  Eagsnbacb,  Pelt,  and  Staodenmaier. 
IBEOPBBjUIVS,  a  Greek  philosopher,  bom 
at  Eresas,  in  the  island  of  Lesbos,  about  872 
B.  0.,  died  about  BS7.  Hia  original  name  was 
Tyrtsinns,  and  he  was  sumamed  TheophraB- 
tus  probably  for  his  eloquence.  He  studied 
at  Athens  under  Plato  and  Aristotle,  end  suc- 
ceeded the  latter  at  the  lyceum.  The  num- 
ber of  hia  pnpila  from  all  parts  of  Greece  was 
at  one  time  2,000.  His  influence  on  public 
affairs  excited  a  party  spirit  against  bim,  and 
being  brought  before  Uie  Areopagus  on  a  charge 
of  impiety,  be  pleaded  his  own  cause,  and  was 
acquitted.  After  this  he  tanght  in  tranquillity 
till  SOS,  when  Sophocles,  son  of  Amphiclides, 
carried  a  law  whicn  prohibited  all  philosophers, 
under  pain  of  deaui,  from  giving  any  public 
instmction  without  the  permiaaion  of  tiie  atate. 
Theophraatus  left  Athens ;  bot  in  the  next 
year  the  law  was  abolished,  and  he  returned. 
He  wrote  works  on  politics,  laws,  ledslstors, 
and  oratory,  which  are  lost,  and  "A  Disserta- 
tion on  the  Senses  and  the  Imagination,"  a 
work  on  "  Metaphysics,"  "  Characters,"  and 
two  works  on  botany,  "  The  History  of  Plants  " 
and  "  The  Causes  of  Plants,"  which  are  extant 
in  whole  or  in  part.  The  book  of  "  Charac- 
ters" consists  of  80  aketches  of  the  general 
vices  of  humanity  as  developed  in  individuals. 
His  extant  works  were  first  printed  with  those 
of  Aristotle  (Venic«,li9S-'6);  the  best  edition 
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ia  Wimmer'B  (Leipsio,  1804,  and  P&ris,  186B). 
Hia  "Obaraoters"  were  traDslated  into  French 
and  prefixed  to  his  own  by  La  Braydre  (1688), 
and  into  Eneliab,  MaoDg  others,  by  fraacis 
HoweU  (London,  1824). 

THEOPaiUOI  (eeD^iiUKro;),  sornamed  8i- 
UDCA.17A,  ft  Byzantine  historian,  bom  of  ftn 
EgyptiftD  family  in  Locris  in  the  latter  part 
of  the  6tb  century,  died  about  629.  From  610 
till  about  the  close  of  his  life  he  held  Tarions 
offices  ftt  OoQstantinople.  He  wrote  »  history 
of  the  reign  of  the  emperor  U»irioe  (582-S02), 
of  which  a  Latin  tranalation,  HUtoria  Maurioii 
Tiberii  Imptratorit  Libn  VIII.,  was  published 
at  Ingolstadt  in  1648.  Besides  86  letters  (£^u- 
tolte  Morale*,  Biutiea  at  Amatorite,  4to,  Ora- 
cow,  1503),  he  wrote  a  work  on  the  nature  of 
animftls,  espeaially  of  man  (^A,vopUu  Iroaaad,  or 
Quatticne*  Phyiiea,  4to,  Leydon,  1G96;  Leip- 
sio, 1653.)  These  two  works  were  published 
together  at  Paris  in  13SS. 

IVEWOrUCT,  a  Greek  theologian,  born  in 
Oonatantinople  probably  about  the  middle  of 
the  lltb  century,  died  aft«r  1112.  He  tvas  in- 
structed by  Clement,  archbishop  of  Bulgaria, 
and  beotune  archbishop  of  Achris  or  Achrida, 
a  chief  city  of  Bulgaria,  between  the  yean 
1070  and  1077.  He  engaged  in  the  ooutro- 
versias  of  hia  day,  sspeoially  those  relating  to 
the  trae  oharacter,  procedure,  and  office  work 
o(  the  Holy  Ghost,  and  the  question  wheth- 
er or  not  common  bread  or  only  unleavened 
should  be  nsad  in  the  sacrament,  opposinff 
the  views  of  the  Latin  church.  He  compiled 
commentaries  upon  the  minor  propheta  and 
a  large  part  of  the  New  Testament  from  the 
works  of  Ohrysostom,  and  wrote  a  treatlHe 
on  royal  education  (IlaiiiSa  Baaiii*^,  or  Ituti- 
tvtio  Regit)  for  the  inatruotion  of  hie  ^upil 
Prince  Coustantine  Porphyrogenitus,  the  son 
of  Miohad  YIL  There  exist  TG  of  bis  letters, 
with  some  homilies  and  orations  and  a  few 
small  treatises.  An  edition  of  all  his  works 
in  Greek  aad  Latin  was  issued  at  Yenioa  (1 
TolB.fo].,  lT84-'88). 

iHlBi  (now  SanUfrw),  an  islsmd  of  the 
^gean  sea,  now  forming  with  Amorgos  and 
other  islands  an  eparchy  of  Greece,  in  the  no- 
marchy  of  the  Oyoladea;  length  about  Q  m, 
from  N.  to  3.,  average  breadth  about  4  m. ; 
pop.  about  18,000;  of  the  eparchy,  in  1870, 
31,607.  It  was  originally  oiroolar,  but  the  f  dst 
Therwia  was  torn  from  it  by  an  earthquake 
aboot  287  B.  0.,  and  it  now  resembles  a  horse- 
shoe. The  harbor  tfaos  formed  is  the  crater  of 
a  volcano,  and  as  no  bottom  is  f  otind,  vessels 
make  fast  to  the  abrnpt  and  rocky  shores.  The 
soil  is  volcanic  and  Inolmed  to  dryness,  but 
very  fertile.  The  annual  production  of  wine  is 
about  1,7S0,000  gallons.  Ship  building  is  the 
only  considerable  industry.  Thera,  the  capi- 
tal, had  a  population  in  1870  of  6,149.— 
Though  an  andent  Lacednmonian  colony, 
Thera  ia  only  of  historic  importanoe  as  having 
wax  a  colony  to  found  the  city  of  Oyrene  in 
Africa,  SSI  B.  O.    The  datea  of  the  eruptions 


knoira  to  have  taken  place  in  or  near  this  isl- 
and are  197  B.  0.  and  A.  D.  48,  728,  1678, 
1707,  and  1866.  By  that  of  197  B.O.  the  island 
of  Faliea  (Old)  Oammeni  was  formed,  by  that 
of  48  Mikra  (little)  Oammeni,  and  by  that  of 
A.  D.  1707  Nea  (New)  Cammsui.  Tbe  last  was 
at  first  composed  of  white  pnmice,  but  anbse- 
qnently  received  additions  of  brown  trachytio 
rock.  The  eruption  did  not  wholly  cease  or 
the  island  assume  its  present  form  till  1712- 
In  the  beginning  of  1868  atones  flew  np  from 
the  port  of  Volcano,  and  a  new  voloano  aroM 
which  attuned  a  height  of  about  100  ft.  Tha 
eruptions  continued  until  the  autumn  of  1870, 
and  enormous  qnantitiea  of  lava  were  thrown 
out,  eurpsBBing  in  size  those  projected  in  1707— 
'12.  Near  Noa  Oammeni  a  regular  cone  was 
formed  S2S  ft.  high. 

tHIUMEMEi,  a  political  leader  at  Athens 
toward  the  end  of  the  6th  oentnry  B.  0.,  bom 
in  OoB.  In  411  he  became  a  member  of  the 
council  of  400  ;  but  he  deserted  it  and  beoame 
one  of  the  leading  agents  in  its  overthrow.  Id 
410  he  joined  the  fleet  under  Thraaybulua,  and 
took  part  in  the  battle  of  Cydcus ;  and  in  408 
he  partidpated  in  the  siege  of  Obaloedon  and 
the  capture  of  Byzantium,  uuder  Aldbiadea. 
He  was  one  of  tbe  inferior  generals  at  tbe 
battle  of  Arginusse  in  406 ;  and  it  was  chieflf 
through  his  inflnence  that  six  of  the  command- 
ers were  condemned  to  death  for  not  aaving  th« 
drowning  crews,  although,  as  they  aasvted, 
he  had  Umaelf  been  sent  with  others  to  per- 
form that  office.  During  the  siege  of  Athena 
by  the  Spartan  general  Lysander,  when  tbft 
city  was  reduced  to  great  extremity,  Thera- 
menes  was  sent  as  envoy  to  the  Laoednmo- 
nians.  He  remained  three  months  with  Ly- 
sander, who  he  pretended  detuned  him  that 
length  of  time  without  informing  him  that  tha 
ephors  only  had  power  to  grant  peaoe;  and 
upon  his  retnm  to  the  dty,  whicn  was  now 
sufiiaring  under  a  terrible  famine,  he  was  sent 
back  to  make  peaoe  on  any  terms.  The  hard 
conditiona  imposed  by  the  Lacedmmoniana 
were  auented  to  (see  Gbesok,  vol.  viiL,  p. 
IBS),  and  in  404  Theramenes,  who  during  hu 
three  months'  stay  with  Lysuder  bad  made 
arrangementa  with  tha  Athenian  oligarchical 
•xilea,  was  among  the  most  active  in  mbvert- 


in? 


the  conatitntion,  and  became  one  of  tbe 


thirty  tyrants.  He  warmly,  supported  the  first 
measures  of  the  government  in  crushing  tbe 
democracy  and  putting  to  death  its  prominent 
leaders;  bnt  he  afterward  opposed  the  violent 
measures  of  Oritias  and  his  colleagues.  Hia 
party  daily  inoreased ;  bnt  Oritias,  ^ter  char- 
ging him  with  being  a  pobUc  enemy,  caosed 
him  to  be  dragged  ofi'  to  prison  by  partisans 
with  concealed  da^^rs  whom  he  had  brought 
into  the  senate  house,  and  compelled  him  to 
drink  the  hemlock. 

■mmnn,  or  Ttnn,  Stiat,  a  Bpanish  mystical 
writer,  born  in  Avila,  March  S8,  161G,  died  at 
Alba,  Oct.  4,  1683.  bbe  was  cidled  Teresa  do 
i^Tumift/iB  (her  mother's  family  name)  till  An- 
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goBt,  1S62,  when  she  awoinvd  that  of  TertM 
de  JesDB.  At  tha  age  of  20  afae  entered  the 
order  of  Carmelitea  in  a  convent  of  her  native 
town,  in  which  she  remained  2T  jean.  She 
then  founded  a  reformed  branch  of  the  Garmel- 
itaa  (Barefooted  CarnieiiteB),  sometimes  called 
after  her  Theresiana.  Daring  her  life  99  oon~ 
rents  of  the  reformed  order  were  established, 
and  in  the  18th  oentorf  it  ooanted  aboat  S,000 
tnemberg  in  six  proHncea,  in  Bpsin  and  Span- 
iah  America.  She  was  beatified  by  Pope  Paal 
v.,  April  34,161^  and  canonized  bj  Oresory 
XV,,  March  9S,  1622,  her  teMt  being  fixed  on 
Oet.  15.  Theresa  described  the  internal  etmg- 
glea  and  aspirations  of  her  heart  and  her  fre- 
qaent  myatio  visions  la  ascedo  trcstiaea  and 
letters,  which  are  among  the  most  memorable 
domunents  of  the  mystio  literature  of  the  Ro- 
man Catholic  church,  while  their  esceilence 
of  langnage  and  style  has  secured  for  them  a 
place  in  the  classic  literature  of  Spain.  Five 
of  thero  are  eitant :  Di»etino  d  rtiaeion  de  lu 
tHa,  written  in  1562 ;  El  eamino  d«  la  ftrftO' 
0Mn,  prepared  in  1G6S  as  a  guide  for  the  nuns 
of  her  reformed  order ;  El  libro  da  la*  fun- 
daevmti,  an  aoconnt  of  the  convents  foimded 
by  her ;  El  catlitlo  interior,  6  la*  morada*, 
written  in  1677,  and  the  most  celebrated  of 
bar  mystic  works,  in  which  she  portrays  in 
gtowhig  oolon  the  gradual  progress  of  the 
aonl  to  the  seventh  heaven,  the  celestial  castle 
of  Christ,  her  spouse ;  and  Santo*  eonctpto*  d» 
amor  do  Dioi,  the  original  of  which  she  burned 
In  obedience  to  her  coufeasor,  but  which  has 
been  preserved  from  a  copy  token  by  one  of 
the  nnns.  The  original  mannsoripts  of  the  first 
fonr  works  are  preserved  in  the  library  of  the 
Eaonriol.  The  firat  complete  edition  appeared 
at  Salamanca  in  1587,  and  a  recent  one,  edited 
by  Ochoa,  at  Paris  in  184T  {Tetoro  A*  Uu  obrat 
mUtiea*  do  Santa  Tere*a  da  Jetu»).  A  collec- 
tion of  letters  of  8t.  Theresa,  addressed  to  dif- 
ferent persons,  was  published  at  Saragossa  in 
1668.  The  abbi  Migne  edited  a  complete  col- 
lection of  her  works  in  French  (4  vols.,  Paris, 
1840-'4fl),  and  they  have  been  translated  into 
most  other  European  languages.  A  French 
translation  from  tha  original  manuscripts  was 

Cblished  by  P^re  Marcel  Bouii  (S  vols.  Bvo, 
Hans,  1852-'S).  Among  the  many  lives  of 
St.  Theresa  are  those  of  Rtbera  (Salamanca, 
1600;  French  bv  Pdre  Bouix,  Paris,  1806),  the 
Boltandlst  Vandermoere  (Bmssels,  1845),  and 
ICaria  French  (London,  1875). 
THEBfiHWfl,  or  Haik-nairitpd.    SeeSzA- 

BADIA, 

HIMMAIC  CULF<    See  SiiAinoA. 

TSBUHMUCniCnT,  electricity  developed 
by  heat,  and  also  the  science  which  treats  of 
the  phenomena  and  mode  of  production.  Prof. 
Beebeck  of  Beriin,  in  1822,  was  the  first  to 
make  any  well  direct«d  obeerv^ions  upon  the 
■nbjeot.  He  found  that  when  two  rods  or  bars 
of  different  metals  were  soldered  together  or 
otherwise  held  in  intimate  contact  at  their 
ends,  and  tha  junction  heated,  an  electrical 
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disturbance  took  place,  and  that  if  the  nnnni- 
ted  euda  ware  oonnected  by  a  conductor  an 
electric  onrrent  was  established.  Several  crys- 
tals, while  their  temperature  is  rising  or  fall- 
ing, also  become  oppositely  electrically  excited 
at  their  opponte  ends.  The  term  pyro-elec- 
tricity is  usually  applied  to  the  electrical  phe- 
nomena which  arise  from  changes  of  heat  in 
crystals.  These  phenomena  were  first  observed 
in  tonrmaline,  a  double-refracting  silicate  crys- 
taUizing  in  hexagonal  prisms.  (See  Todbma- 
uiri.)  Its  electrical  manifestations  are  con- 
fined within  certain  limits  of  temperature, 
ofaiefiy  between  C0°  and  800°  F.,  but  tuese  lim- 
its vary  with  the  length  of  the  crystal.  If  a 
crystal  of  tourmaline  is  suspended  by  a  thread 
at  its  middle,  and  heated,  its  ends  will  be  at- 
tracted and  repelled  by  electrically  excited 
bodies.  Uany  other  crystals  exhibit  like  phe- 
nomena, bnt  less  in  degree,  frhich  in  many 
cases  can  only  be  detected  by  a  delicate  elec- 
troscope. That  pole  of  a  crystal  at  which  the 
algebraic  sign  of  the  change  of  temperature  fs 
the  same  as  that  of  the  electricity  developed, 
that  is  to  say,  which  manifests  positive  elec- 
tricity when  the  temperature  is  rising,  is  called 
the  anaiogons  pole,  and  the  other,  the  anti- 
logous pole.  Brazilian  topaz  becomes  electri- 
cal when  heated,  the  Biberian  variety  slightly, 
tha  Saxon  not  at  all.  When  the  first  two  are 
treated  negative  electricity  appears  at  both 
ends  of  the  crystal,  while  the  positive  is  devel- 
oped on  the  lateral  faces.  Pyro-electricity  is 
chiefly  developed  in  hemihedral  crystals.  The 
phenomena  of  thermo-electricity  in  metals  is 
most  strongly  marked  when  two  metals  are 
heated  nt  their  junction ;  bnt  if  a  wire  of  a  sin- 
gle metal  be  tied  in  a  knot,  and  be  heated  on 
one  side  of  tha  knot,  electrical  disturbance  will 
take  place.  When  two  metals  are  employed, 
the  strength  of  the  onrrent  appears  to  be  in 
proportion  to  the  difference  of  temperature  <d 
the  two  metals  on  each  side  of  the  junction, 
and  its  direction  and  also  ita  strength  upon 
the  natures  of  the  tnetala  used.  In  fig.  1,  nt  n 
represents  a  plate  of 
copper,  soldered  on  to 
a  plate  of  bismuth,  op, 
the  middle  of  which 
also  supports  a  mag- 
netic needle,  beneath 
the  copper  nlate.  If 
heat  be  applied  at  o  Fie.  l 

while  the  axis  of  the 

instrument  is  in  the  magnetic  meridian,  (he 
north  pole  of  the  needle  will  be  deflected  to 
the  left  hand  of  an  observer  looking  from  n 
to  m  (see  Galvanisu,  vol.  vii.,  p.  592),  which 
indicates  that  a  galvanic  carrent  is  passing 
through  the  copper  from  n  to  m.  If  bowe^'er 
the  junction  n  oiscooled,  the  current  will  flow 
from  m  to  n.  In  the  following  list,  according 
to  Becquerel,  the  direction  of  the  current  will 
be  from  any  element  to  any  one  following,  the 
intensity  being  greatest  between  the  first  end 
the  last:   bismuth,  platinum,  lead,  tin,  gold. 
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ulver,  copper,  dno,  iroD,  Bntimonj.    The  di- 
reoUoa  ot  the  curraot  often  obftnges  when 
the  coaple  u  heat«d  beyond  a  certain  degree. 
Thus,  in  a  oopper  and  iron  cironit,  the  onrrent 
passes  from  the  oopper  to  the  iron  through 
the  heated  port  when  the  temperetnre  is  not 
higher  than  S70° ;  above  this  the  curent  passes 
in  the  opposite  direction.     The  caase  of  ther- 
mo-eleotno  cnrrents  is  diversity  in  the  molec- 
ular strnctare  ot  the  elements,  and  Becquerel 
ascribes  them  to  unequal  propagation  of  heat 
in  the  different  parts  of  the  circnit.    A  tbermo- 
electrio  pile,  or  battery,  in  which  a  series  of 
several  oonples  are  joined  somewhat  like  the 
arrangement  in  a  voltaic  pile,  or  at  least  with 
the  opposite  poles  of  the  elements  in  contact 
with  each  other,  was  devised  by  Nobili.    A 
modification  of  this  is 
shown  in  9g.  2,  in  which 
the  lowest  plate  u  bis- 
mnth,  the    next  above 
antimony,  the  neit  again 
bismnth,  and  so  on,  the 
last  plate  being  andmo- 
ny.     These  sets  of  ele- 
ments are  arranged  in  a 
oopper  frame,  F,  in  four 
vertical    series,  making 
p,o.  i.  in  aU  20  couples.    The 

terminal  plates  sre  con- 
nected with  binding  screws,  m  and  n,  by 
which  the7  may  be  connected  with  a  resis- 
tance maasarer  or  rheostat,  or  with  a  tine  or 
ft  tangent  galvanometer.  (See  Oalvakism, 
vol.  vii.,  pp.  693-'G,  and  Diatbkbkaxci,  vol. 
vi.,  p,  81.)  When  the  pile  is  composed  of  a 
great  number  of  psirs  and  connected  with  a 
very  delicate  galvanometer,  it  may  be  used  to 
detect  tlie  slightest  changes  of  temperature; 
it  is  mnok  employed  in  physical  investigations, 
and  will  undoubtedly  in  time  have  extended 
practical  nse  in  physiology  and  medidne. 

THEBMDXETB  (Or.  dip/iii,  heat,  and  fitrpov,  a 
measare),  an  instrament  to  measure  tempera- 
tures. It  is  formed  of  two  or  more  different 
substances,  the  volumes  of  which  expand  and 
contract  to  different  extents  when  they  are 
flimnltaneously  exposed  to  the  same  difierencea 
in  intensity  of  heat.  The  first  attempt  at  indi- 
oating  to  the  eye  differences  of  temperotare 
seems  to  have  been  by  the  oontrivance  vari- 
ously ascribed  to  Drebbel  of  Holland  and  Sano- 
torios  of  Italy,  about  the  beginning  of  the 
ITth  centary,  and  known  as  a  weather  glass. 
This  was  very  rude  and  inaccurate,  consisting 
of  a  glass  bidb  and  tube  inverted,  opening  be- 
low into  a  cup  of  colored  liquid,  which,  the 
«r  of  the  bulb  having  been  partly  expelled  by 
heat,  rose  in  the  tube,  and  stood  at  different 
heights  Bi^cording  as  the  air  remaining  in  the 
balb  was  more  or  less  expanded  by  heat.  This, 
the  origin  of  the  common  air  thermometer, 
as  improved  by  Boyle  and  by  the  Florentine 
academicians,  became  transformed  to  a  smaller 
bulb  with  uprieht  stem  of  somewhat  fine  bore, 
the  conb^ned  liquid  being  colored  spirits  of 


wine ;  boiling  this  to  expel  air,  tiie  tnbe  was 
hermetioaUy  sealed,  and  the  whole  then  affixed 
to  a  case.  A  scale  of  degrees  was  also  intro- 
duoed,  its  fixed  points  being  the  cold  of  snow 
or  ioe  and  the  greatest  heat  known  at  Flor- 
ence ;  it  was  of  neoosaity  very  variable  in  its 
indications.  At  this  stage  in  the  progress  of 
thermometry,  much  discussion  in  regard  to 
the  most  suitable  fixed  points  for  the  scale, 
the  best  sabstanoe  for  use  in  the  inatrnment, 
&o.,  including  tliat  of  the  question  whether 
water  did  not  freeze  at  different  temperatures 
in  different  latitndes,  was  carried  ou  in  Fug- 
land  and  on  the  continent  Hooke  advocated 
as  the  lower  fixed  point  the  temperature  of 
freezing  water.  Newton  seems  first  to  have 
discovered  or  taken  advantage  of  the  facta, 
that  a  thermometer  placed  in  melting  snow  or 
ioe  always  indicates  the  same  temperature,  and 
always  very  nearly  one  temperature  in  boiling 
water;  bat  of  oil,  which  he  suggested  for  the 
liquid  in  the  bnib,  the  movements  were  found 
to  be  too  slug^sh  and  uncertain.  BOmer, 
overcoming  a  prejudice  that  seems  to  have  ex- 
isted in  regud  to  unequal  expansion  of  mer- 
cury, first  adopted  that  liquid ;  and  he  doubt- 
less devised  the  instrument  and  scale  usually 
attributed  to  Fahrenheit  of  Amsterdam  (ITSOX 
the  latter  conatrnctjng  and  introducing  the  in- 
strument, so  that  it  became  generally  known 
throughout  Europe  in  the  first  half  of  the  18tii 
century.  Of  this  thermometer,  the  lower  fixed 
point,  or  zero,  was  taken  at  Z2°  below  freezing 
point  ot  water ;  but  whether  as  the  cold  ob- 
tained by  its  maker  by  mixing  salt  and  snow, 
or  as  the  greatest  cold  observed  in  Iceland,  and 
in  either  case  as  the  supposed  point  of  absolut* 
cold,  is  not  now  definitely  known ;  and  sinoe 
Fahrenheit  kept  his  graduation  ot  thermome- 
ters 8  secret,  the  same  must  be  said  respecting 
the  ohoiee  of  a  scale  of  180°  between  the  fixed 
points.  Celsius  of  Sweden  (1742)  introduced  ft 
scale  of  100°  between  the  fixed  points;  this 
was  adopted  in  France  at  the  time  of  the 
revolution,  and  named  the  thermomitr*  eenti- 
gradaj  and  owing  to  its  convenient  decimal 
i^vision,  it  has  been  wholly  adopted  in  sev- 
eral countries  of  Europe,  while  it  is  coming 
into  general  use  among  scientific  men  through- 
out the  world.  For  the  general  prindples 
npon  which  the  nse  of  the  thermometer  de* 
pends,  see  ExPAiiaioii,  IIiat,  and  PrBoiiBraB. 
— An  increase  in  the  temperature  of  a  body  is 
generally  accompanied  by  an  increase  in  its 
volume,  and  a  decrease  in  its  temperature  by  ft 
contraction  in  its  volume.  Definite  changes  in 
the  volume  of  a  given  anbstance  may  t>e  used 
as  indicstions  of  tJiis  substsnce  having  different 
definite  temperatures,  and  this  substance  will 
have  the  temperature  of  the  bodies  by  which 
it  is  surrounded,  or  of  the  medium  iu  which  it 
is  immersed,  and  thus  serve  to  measare  their 
temperature.  The  subatancea  generally  used 
in  the  thermometer  are  glass  and  mercury,  and 
the  observed  change  of  volume  is  the  difference 
in  the  change  of  volume  ot  the  glass  and  of 
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The  iflatnuneut  which  shows 
this  difierenoe  in  expausiDns  is  known  u  the 
meronrial  thermometer.  It  consist*  of  a  tube 
of  very  small  iDterior  diameter,  terminating  in 
a  bnlb  or  reservoir.  The  bulb  and  a  portion 
of  the  tab«  are  filled  with  meroar]',  and  with 
an  increase  or  a  diminution  of  temperature  the 
merctir;  will  rise  or  fall  in  the  tabe ;  and  the 
position  of  the  mercnrj  in  the  tube  can  be 
noted  on  a  scale  of  eqnal  parts  either  etched 
on  the  tube  or  marked  on  the  surface  or  a 

Elate  to  which  the  tabe  is  attached.  Meroor; 
as  seTerol  advantages  as  a  thermometric  sub- 
stance. Tbe  sucoeMiTe  increases  in  its  volume 
for  equal  and  suoceasive  additions  of  tempera- 
tnre,  indicated  by  the  air  thermometer  (see 
Ptrohktek,  vol.  xiv.,  p.  Ill),  are  qnite  uni- 
form ;  especially  is  this  the  case  when  we 
ose  tbe  dj^erential  expansion  of  mercnrj  and 
ordinary  glass.  The  ordinary  thermometer 
when  constructed  with  care  is  trustworth;  in 
th«  measure  of  temperatnres  up  to  G00°  0. 
TTp  to  100°  0.  mercnrial  tbermometere  made 
of  any  kind  of  glass  indicate  almost  exsotly 
ttie  same  temperatures  as  those  given  bj  the 
air  thermometer.  Another  advantage  of  mer- 
onry  is  that  it  does  not  freeze  above  the  low 
temperature  of  —40°  0.,  and  does  not  boil 
below  S60°  0.  But  tbe  mercury  thermometer 
only  gives  accurftte  indioationfl  between  —35° 
and  -t-800°  0.  For  temperatnres  above  800° 
G.  some  fonn  of  pyrometer  must  be  used. 
Mercur}r  has  a  low  specific  heat,  and  this  prop- 
erty combined  with  its  high  conductivity  causes 
it  rapidly  to  indicate  the  changes  in  tile  tem- 
peratare  of  surrounding  bodies  or  of  tbe  medi- 
um in  which  it  is  immersed. — Cafutruetion  of 
tli6  Mereurial  Thermometer.  The  tube  of  the 
tbermometer  shonld  be  of  uniform  calibre 
throughout  its  whole  interior.  To  ascertain 
whether  this  is  the  case,  a  short  column  of 
mercury  is  introduced  into  the  tnbe ;  and  if  its 
length  remuns  the  same  when  it  is  moved 
thronghoat  the  length  of  tbe  tube,  we  may  be 
sure  that  the  tube  has  a  uniform  bore,  and 
hence  tbst  equal  amounts  of  expansion  of  tbe 
mercury  will  cause  equal  additions  in  the  length 
of  the  mercurial  column  in  the  tube.  Since 
tubes  of  uniform  bore  are  very  rare,  it  is  gen- 
erally necessary  to  calibrate  the  tube  before 
its  graduation.  This  is  done  by  etching  on  the 
tube  a  scale  of  equal  parts,  and  then,  from 
observations  on  the  difieront  lengths  occupied 
by  a  column  of  mercury  which  is  made  to  pass 
through  the  tube,  forming  a  table  which  gives 
the  temperatures  corresponding  to  the  arbitra- 
ry divisions  on  the  tube.  A  bdb  is  now  blown 
on  the  tnbe,  and  this  bulb  and  a  portion  of  the 
tube  are  filled  with  mercury  as  follows :  The 
air  in  tbe  bulb  is  beafed  while  the  open  end  of 
the  tulw  dips  into  mercury.  The  heat  having 
been  withifrawn,  the  air  in  the  bulb  contracts 
And  the  mercury  rises  in  the  tube  and  partly 
fills  the  bulb.  To  the  open  end  of  the  tube 
a  funnel  oontaining  mercury  is  adapted,  and 
the  mercury  in  the  bulb  is  boiled  and  thns 


expels  all  air  and  moisture  from  the  instm* 
ment,  which  on  cooling  necessarily  fills  com- 
pletely with  mercury.  The  bulb  is  now  placed 
in  some  fluid  heated  to  a  few  degrees  above 
tbe  highest  temperature  which  the  thermom- 
eter is  intended  to  measure,  and  when  the 
mercury  ceases  to  overflow  the  open  end  of 
the  tnbe  is  sealed  with  a  blowpipe  flame.  In 
order  to  graduate  the  instrument,  the  bulb  and 
part  of  tue  tube  are  surrounded  'n  ith  melting 
ice,  and  when  the  top  of  the  mercury  column 
has  remained  some  time  stationary,  its  posi- 
tion is  marked  by  means  of  a  line,  or  a  note  is 
made  of  this  position,  referred  to  the  arbitrary 
scale  etched  on  tbe  tube.  The  point  on  the 
thermometer  determined  as  above  is  designa- 
ted as  0°,  or  zero  degree,  on  the  thermometers 
known  as  centigrade  (Celsius)  and  R^anmur, 
and  aa  32°  on  the  Fahrenheit  system  of  grad- 
uation. To  determine  a  higher  point  on  the 
thermometer,  the  instrument  is  placed  in  the 
interior  of  a  metallic  vessel  with  double  walls, 
between  which  circulates  the  st«am  from  wa- 
t«r  boiling  in  the  bottom  of  tbe  vessel.  'When 
the  top  ^  the  mercury  column  in  the  ther- 
mometer has  become  stationary  its  position  is 
marked  on  the  tube.  The  boiling  point  of 
water  is  constant  at  tbe  same  atmospheric 

Eressure,  and  when  the  barometric  column 
as  a  height  of  29922  inches  or  760  milli- 
metres, the  boiling  point  of  water  is  desig* 
nated  as  100°  on  tlie  centigrade  thermome- 
ter, 213°  on  the  Fahrenheit, 
and  80°  on  the  Reaumur. 
Hence,  between  the  melting 
point  of  ice  and  the  boiling 
point  of  water  there  are  100 
equal  degrees  in  the  centi- 
grade graduation,  180  in  tbe 
Fahrenheit,  and  80  In  the 
R6aumnr,  To  convert  tbe 
indications  of  one  of  these 
thermometers  into  those  of 
the  other  two,  we  have  the 
following  formula,  in  which 
F,  0,  and  R  denote  equivalent 
temperatures  expressed  in  de- 
grees of  Fahrenheit,  centi- 
grade, and  Reaumur,  respeo- 

F=|0+82=fR-(-83 

0=tR=((F-82) 

R=J0=i(F-8a) 
Fig.  1  shows  a  tbermometer 
graduated  according   to   the 
three  systems.    A  few  weeks 
after  a  thermometer  has  been 
made  and  graduated  it  may 
be  observed  that  the  mercury    p,„  i.— Thmnom. 
will  not  quite  descend  to  the       tcerwith  Fihwn- 
melting  point  of  ice  when  the 
ioBtmment    is    immersed    in 
pounded    ice.     It  has   been 
found  that  this  "  elevation  of  the  zero  point," 
OS  it  is  called,  goes  on  gradoally  for  about  two 
jeers  after  the  thermometer  has  been  con- 
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strnoted,  and  at  the  expiration  of  that  period 
the  readings  may  all  be  too  loir  b;  nearly 
&  degree ;  hence  it  is  necessary  either  to  add 
the  proper  oorreotion  to  the  readings  of  the 
thermometer,  or  to  slide  down  and  refiz  the 
scale  to  nhioli  the  thermometer  is  attaohed, 
■0  that  it  will  read  accurately.  Alcohol,  com- 
monly used  where  temperatores  much  below 
0°  F.  are  to  be  obeerred,  is  liable  at  snch  range 
to  mnch  variation,  although  it  does  not  freeze 
even  at  — 183°  F.;  and  Oapt.  Parry,  in  his 
arctio  voyagea,  observed  difference!  of  fall  10° 
G.  between  alcohol  thermometers  by  the  best 
makers. — Self-rewrding  Tfurmometeri.  Vari- 
ODB  instrnmeats  have  been  invented  which 
record  the  indications  of  the  thermometer. 
They  may  be  divided  into  two  claBses.  those 
which  record  only  the  maximum  and  the  mini- 
mam  of  the  temperatures  ooonrring  in  any 
definite  period,  and  those  which  prodnce  oos- 
tinnons  records.  In  the  first  class  may  be 
mentioned  the  two  following  instrnments.  An 
ordinary  roeronrial  thermometer  has  its  tnbe 
constricted  to  a  thin  passage  at  some  point 
between  its  bnlb  and  the  beginning  of  its 
scale.  This  thermometer  is  plaoed  in  a  hori- 
zontal position,  and  then  as  long  as  an  increase 
of  temperature  take*  plaoe  small  portiona  of 


of  Jamps 


the  mercnry  will  go  ir 
across  the  constricted  pi  „  . 
of  temperature  the  mercury  oontracts  into  the 
portion  at  the  thermometer  below  the  con- 
striction, leaving  a  colomn  of  mercury  above 
it.  The  upper  end  of  the  latter  colomn  maris 
the  bluest  temperature  reached  during  the 
time  of  eiposure.  To  readjust  this  instru- 
ment,  the  mercury  is  sent  into  the  vacant  space 
below  tlie  constriction  by  swinging  the  inBtm- 
ment.  Fig.  2  shows  thia  "maiimam  ther- 
mometer," the  invention  of  which  has  been 
claimed  by  several  persons.  The  "minim 
thermometer  "  of  Rutherford,  which  is  gei 
ally  used,  is  made  of  alcohol  contained  m  luu 
ordinary  glass  bulb  and  tube.  In  the  column 
of  alcohol  is  a  small  index  made  of  black  glass 
and  shown  at  n,  fig.  8.  This  piece  of  glass  is 
brought  up  to  the  end  of  the 
fluid  column  by  inclining  the 
instrument.  The  thermome- 
ter is  then  placed  in  a  hori- 
E.Sj>^X.?  "°^  position,  and  as  the 
aametar.  temperature  falls  the  top  of 

the  liquid  column  during  its 
retraction  carries  the  glass  index  with  it,  and 
leaves  it  at  the  point  which  indicates  the  min- 
imum temperature  reached  during  the  expo- 
•are  of  tile  instmment.    The  thermometera  of 
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the  second  daas  give  oontdnnous  records,  either 
by  causing  a  tracer  attached  to  same  simple  or 
oomponno  metaUic  bar  to  mark  a  continnooa 
line  on  a  cylinder  which  revolves  once,  in  24 
hour^  or  by  the  aid  of  photography  a  contin- 
uous imprearion  of  the  image  of  the  top  of  a 
thermometrio  column  Is  obtained  by  illumina- 
ting a  thermometer  plaoed  in  front  of  the  lens 
of  a  camera,  while  at  the  back  of  the  camera 
is  a  senaitizad  plate  on  which  the  image  is 
formed.  The  plate  traverses  athwart  the  beam 
isBoing  from  the  lens  by  a  known  distance  each 
hour. — Differential  Thermomtter.  This  is  a 
modification  of  the  air  thermometer,  in  which 
two  large  glass  bulbs  above  are  connected  by  a 
glass  tnbe  bent  twice  at  right  angles ;  the  hori- 
xontal  and  parts  of  the  upright  tubes  are  filled 
in  the  common  form  with  a  colored  liquid, 
which  is  depressed  on  either  aide  as  the  ooire- 
sponding  bulb  is  more  heated ;  thus  the  inatra- 
ment  indicates  differences  of  the  temperatmes 
to  which  the  two  bulbs  may  be  expoaed.  It 
is  very  sensitive;  and  by  a  scale  the  resnIU  it 
sfFords  are  comparable  with  each  other. 

TBSBaWILS,  or  simply  P|Ir  (from  Otppi(, 
hot,  and  iri^,  gate),  a  defile  between  Tbesaaly 
and  Looris,  in  antiquity  the  only  passage  for 
an  enemy  from  northern  into  central  Greece, 
^  situated  between  Mt.  <£ta  and 

an  inameasible  morass  forming 
the  edge  of  the  Maliao  gulf, 
and  containing  several  hot 
springs.  There  wu  a  road 
wide  enough  only  for  a  single 
wheel  track,  which  formed  Uie 
western  gate.  About  a  mile  to 
the  eastward  Mt  <Gta  again 
approached  the  sea  in  a  similar  manner,  and 
the  passage  there  formed  the  eastern  gate. 
The  space  between  theee  two  gates  was  wider, 
and  many  years  before  Leonidas  occnpied  die 
para,  the  Phociana  had  so  condncted  the  warm 
springs  over  the  ground  as  to  render  the  pass 
impracticable.  They  had  also  tmilt  a  wall  near 
the  western  gate  to  prevent  the  incnraions  of 
the  Tfaessalians,  which  was  in  mins  when  the 
Spartans  came.  Thie  pass  is  oelobrated  for  its 
defence  against  the  army  of  Xerxes  by  the 
Greek*  nnder  the  Spartan  king  Leonidas,  in 
480  B.  0.  His  forces  numbered  probably  about 
7,000;  but  when  during  the  hatUe  he  learned 
that  one  Ephialtes,  a  Thessalian,  had  betrayed 
to  the  Persians  a  cireuitoos  path  over  the 
monntains  leading  to  their  rear,  he  dismissed 
all  bat  his  chosen  band  of  300  Spartans,  with 
a  number  of  helola,  atiout  700  Thespians  who 
voluTiteered  to  share  his  fate,  and  apparentiv 
400  Thebans.  This  small  host  sallied  out  an^ 
fought  till  Leonidas  and  all  the  Spartans  and 
Thespians  were  killed.  The  fate  of  the  The- 
bans is  uncertain ;  according  to  some  they  snr- 
rendered  to  the  Persians.  One  Spartan,  Aris- 
todemns,  who  was  prevented  by  illness  from 
partaking  in  the  combat,  returned  home,  and 
was  received  with  soom,  bnt  in  the  following 
year  retrieved  his  honor  by  a  heroic  death  at 
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Platsa.  Manj  other  bittlw  took  pluw  at 
Thermop^Ue  in  laUr  timM. — The  pau  is  now 
of  little  importance  M  a  itratt^o  point.  Na- 
tnre  has  widened  it  into  a  Bwamp7  plain  from 
the  oUoTial  deposit  ot  the  gpercheoa  and  the 
retreat  ot  the  Maliao  gnit.  At  the  B.  end  of 
the  paw  i*  a  mound,  fappoeed  to  be  that  to 
whicn  the  Spartans  flnallj  retreated  and  on 


jnente  of  the  Qreefci  who  fell  at  ThenuopjUe, 
and  a  few  miles  beyond  are  the  remains  of  the 
wall  mentioned  above,  whioh  can  be  traced 
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from  the  Mallao  gnU  to  the  gaU  of  Corinth, 

IHBMflHK  DE  HfiUCOllIT  (more  properlr 
Uaboodbt),  a  French  reTolntionist,  whose  real 


Anne  Jos^phe  Terwagne,  bom  at 
Uarooort,  Luzembnrg,  Aq^.  18,  1T6Z,  died  in 
Paris,  June  9,  181T.  She  was  the  daughter 
o(  a  farmer,  and  was  adnoated  at  a  convent 
In  1T8S  ebe  went  to  Paris,  where  she  became 
notorious  as  the  "  Amazon  of  the  rerolntion  " 
and  the  '*  handsome  Li^Keoise."  Bhe  lived  in 
luzmT',  gathered  aronnd  her  man;  conspionona 
reyolationiats,  and  appeared  with  arms  in  the 
rerolutioQarj  asaemblies,  in  which  ahe  spoke 
with  elaqnence.  In  ITSO  she  was  threatened 
with  arreet  for  participating  in  violent  out- 
breaks, and  fled.  Early  in  ITBl  the  AnBtriao 
anthorities  arrested  her  near  Li^ge,  and  incar- 
cerated her  at  Knfstein,  Tyrol,  for  alleged  con- 
spiracy against  Hsrie  Antoinette  and  aabse- 
quontly  detained  her  at  Vienna  till  November. 
Un  her  return  to  Paris  she  became  still  more 
popular.  In  June,  ITSS,  she  led  a  corps  of  in- 
snrgenta,  and  received  a  civic  crown  for  her 
courage.  Sulean,  a  journalist,  having  reviled 
har,  sue  tamed  the  mob  npon  him  during  the 
outbreak  of  Aug.  10,  1TB2,  and  he  was  mur- 
dered. But  when  a  little  later  she  advocated 
greater  moderation,  she  was  pablicly  stripped 
and  whipped  by  infnriated  women.  This  drove 
her  mad,  and  for  the  rest  of  her  life  she  was  in 
a  lunatic  asylum. — See  ThiririfTie  d«  Miriecwt, 
diUloMlt  LUgeoit,  by  Fuss  (Uige,  18S4). 

IHiSEDS,  a  legendary  hero  of  Attica.  He 
was  the  son  of  .iSgeas,  king  of  Athens,  and 
.iSthra,  daughter  of  Pittheus,  king  of  Trcezen. 
j£geus  on  his  departure  from  TrsieQ  hid  his 
sword  and  shoes  under  a  stone,  and  charged 
.£thra  if  ahe  gave  birth  to  a  sou  to  send  him 
to  Athens  as  soon  as  he  was  able  to  roll  away 
the  atone.  When  Theeens  arrived  at  maturity 
his  mother  informed  him  of  his  parentage,  and 
taking  poasession  of  the  tokens  he  set  out  for 
Attica  by  land,  destroying  various  robbers  and 
monsters  on  the  way.  At  Athens  he  was  rec- 
called  by  his  father,  but  narrowly  escaped 
death  from  the  hands  of  Hedea.  He  engaged 
in  a  war  with  the  Pallantids,  the  sons  and 
grandsons  ot  Pallaa,  the  brother  of  ./£gens,  in 
rc^^ard  to  the  aucceasion  to  the  throne,  and 
was  victorious.  Next  he  voluntarily  aailed  to 
Crete  as  one  of  the  tribnte  youths  to  be  offered 
to  the  Hinotanr,  for  the  purpose  of  attempting 
the  dectrnction  of  the  monster.    He  gained 


tbe  afleotiona  of  Ariadne,  daughtw  of  ICinot, 
who  fumiehed  him  with  a  sword  and  a  due 
of  thread,  with  which  he  killed  the  Uinotaur 
and  escaped  from  tbe  labyrinth.  Hereupon 
he  carried  off  Ariadne,  whom  however  he  left 
behind  at  the  island  of  Naioa.  Theseus,  if 
saoceesfnl,  was  on  his  return  to  hoist  white 
sails  instead  of  the  black  ones  which  this  ves- 
sel always  carried ;  but  this  arrangement  was 
forgotten,  and  j^ena,  imagining  his  aon  waa 
destroyed,  threw  himself  into  the  sea.  The- 
sens  now  ascended  the  throne,  Se  invaded 
the  territory  of  the  Amazons,  defeated  them, 
and  carried  off  thmr  qneen  Antiope.  In  re- 
venge the  Amazons  marched  into  Attica,  and 
entered  Athens  itself,  but  were  finally  van- 
quished. He  married  Phsedra,  and  to  her  paa- 
sion  his  son  Hippolytns  fell  a  victim.  (See 
PB.SDBX.)  Thesens  figures  in  the  principal 
heroic  legends  of  andent  Greece.  He  waa  one 
of  the  Argonaata,  was  engaged  in  the  Oaly- 
donian  hunt,  fought  with  Pirithous  and  the 
Lapithffi  gainst  the  Centaurs,  and  also  asBist- 
ed  Adrastas  in  regaining  the  bodlea  of  those 
alain  before  Thebes.  Aided  by  Pirithans,  he 
carried  o£E  Helen  from  Sparta  when  she  waa 
only  nine  years  old.  Attica  was  in  conse- 
qnence  invaded  by  Castor  and  FoUdx.  Ue- 
nesthens  incited  the  Athenians  to  rise  agdnst 
their  mler ;  and  Theseus,  finding  it  impossible 
to  sustain  himself,  retired  to  the  island  ot  Scy- 
ros^here  he  was  destroyed  by  the  treachery 
of  king  Lyoomedee.  In  4T6  B.  C.  the  oracle 
directed  his  bones  to  be  brooght  from  the  isl- 
and to  Athens,  snd  in  469,  when  Soyros  was 
taken  by  Cimon,  it  was  pretended  the  body 
was  found.  His  bones  were  lud  in  the  in- 
terior of  the  city,  and  the  temple  called  the 
Theseum,  built  over  the  spot,  served  as  a  sanc- 
tuary for  poor  men  in  dread  of  the  powerful, 
and  for  slaves  in  case  of  cruel  treatment.  At 
the  battle  of  Marathon  Theaeos  was  reported 
to  have  been  aeen  armed  and  uding  the  Athe- 
nians. Festivals  in  his  honor  were  celebrated 
on  the  eighth  day  of  each  month,  and  the  fes- 
tival termed  Oschophoria  was  said  to  have 
been  originatad  by  him  after  his  return  from 
Crete.  To  him  waa  popularly  ascribed  the  re- 
institution  of  the  Pytbian  games. 

THBIIfiM)  Sir  tnitttdh    Bee  Cbxuibfobd. 

IflEMlg,  the  fonnder  of  Qreek  tragedy,  a 
native  of  Icaria  in  Attica,  lived  in  the  time 


traditions  represent  him  a 
tragedy,  and  to  him  is  also  ascribed  by  some 
the  invention  of  masks.  According  to  one 
account,  Thespis  was  in  the  habit  of  travel- 
ling throogh  Attica  at  the  time  of  the  festival 
of  Bacchna  in  a  wagon,  and  npon  this  porta- 
ble stage  performed  comic  plays.  It  is  also 
said  that  he  foand  tragedy  already  existing  is 
Athens,  but  made  in  it  the  simple  and  impor- 
tant alteration  of  introducing  an  actor  for  the 
sake  of  giving  rest  to  the  chorus.  Nothing 
which  he  wrote  is  extant,  but  the  titlea  of 
four  of  bis  tragedies  have  been  preserved. 
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■maSiLMIlllS,  ^WIH  to  tto,  two  oanonioal 
booka  of  the  New  Testament,  addressed  to  the 
chnroh  at  TbeiMlonica  bj  the  apostle  PauL 
Thej  are  ezpresslf  referred  to  by  Irensns, 
Olament  of  AleividrieL,  and  Tertallian.  In 
modern  times  the  aotbenticity  of  both  epiatles 
has  been  doubted  hj  Noaok,  Van  der  Vries, 
aod  Yolkmar,  and  that  of  the  sacond  hj  Lip- 
sius,  Hilgenfeld,  Woigsa,  Hausrath,  PSeiderer, 
and  others.  Speoial  treatises  in  lapport  of 
their  antbentioity  have  been  written  by  W. 
Qrimm,  Ldnemann,  and  others.  The  first 
epistle  to  the  Thessalonituis,  oommonly  be- 
lieved to  have  been  the  first  of  the  Pauline 
epiatles,  is  supposed  to  have  been  written  from 
Oorintb  about  A.  D.  62  or  S3.  The  oocasion 
■eems  to  have  been  the  favorable  report  ot 
the  faith  of  the  TheMslonians  which  Timothy 
brought  on  bis  return  from  Macedonia.  Chap- 
ters i.  to  iii.  eipreag  the  apostle's  feelings  re- 
specting their  religions  condition,  and  his  own 
kmdly  reoeption  among  them.  Then  follow 
an  exhortation  to  holiness  (iv.  1-12),  an  in- 
itrnction  on  the  fate  of  the  dead  at  the  ex- 
pected retsm  of  Christ  (iv.  18-18},  an  admo- 
nition to  be  always  prepared  for  that  event 
(v.  1-11),  several  other  admonitions,  and  the 
oonclosion.  The  second  epistle  is  believed 
by  most  of  the  theologians  who  regard  it  as 
antbentio  to  have  been  written  soon  after  the 
first,  in  the  year  SB  or  S4.  It  was  designed 
to  correct  some  errors  Into  which  the  church 
had  fallen,  eapeoially  respecting  the  coming 
of  Christ.  The  apostle  commends  the  Tbes- 
saloniaos  for  their  patienoe  and  faith  in  their 
persecutions,  and  annoonoes  that  those  who 
tronble  them  will  be  punished  (ch.  1) ;  be 
shows  that  the  arrival  of  Christ  was  not  near 
at  hand,  but  must  be  preceded  by  a  great 
apostasy  and  the  appeoranoe  of  the  Anti- 
ohrist  ^li.  1-12),  and  gives  them  appropriate 
admonitions  (ii.  18-17,  and  iii.).  Among  the 
most  valuable  oommentaries  on  these  epistles 
are  those  by  Schott  (Leipsio,  1SS4),  Jowett 
(London,  1866),  Ldnemann  (Gottingen,  1859), 
Ellioott  (2d  ed.,  1889),  Eofmann  (1862),  and 
Anherlen  snd  Biggenbach  in  Lange's  B^lum'h 
(aded.,  1867;  English  translation  by  Lillie). 

IVESULOfllCl.    See  Si.LOKioA. 

1HI8ULT  (Qr.  enmiXIa  or  eerraXla),  the  lar- 
gest political  division  of  ancient  Greeoe,  oom- 
prising  in  its  f  allest  extent  the  oountrj  between 
ThermopylEB  and  the  Cambnnian  monntaina  in 
one  direotion,  and  between  the  range  of  Pindus 
and  the  .£gean  sea  la  the  other.  Bnt  Thessaly 
proper  was  the  plain  between  the  Cambnnian 
mountdns  on  the  north,  Ossa  and  Pelion  on 
the  east,  Ut.  Otbrys  on  the  eontb,  and  the 
Pindns  range  on  the  west  This  plain,  whose 
natural  enclosure  of  moantains  is  broken  only 
at  the  northeast  by  the  vale  of  Tempe,  was  the 
most  fertile  region  and  the  largest  that  was 
oontinnously  productive  in  Greece,  and  was 
supposed  by  its  inhabitants  to  have  once  been 
a  lake,  ot  which  the  lakes  Nessonis  (now 
Kara  Tohair)  and  Bcebeis  (Earla)  were  the 
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It  waa  drained  by  the  Penens  (Se- 

lembria  or  Salamrria)  and  its  tributaries,  and 
was  divided  into  two  plaina,  which  in  anti- 
quity were  called  Upper  Tbessaly  and  Lower 
Xheasaly;  the  former  embraoing  Theaaaliotia 
and  HestifBotis,  between  .lEgininm  in  the  north- 
west and  Thanmaci  in  the  south,  and  having 
Pbarsalus  for  its  chief  city ;  the  latter,  Pelaa- 
giotis,  stretching  from  Hts.  Olympna  and  Ossa 
on  the  north  to  Mt.  Othrys  and  the  golf  of 
Pagas»  (now  of  Volo)  on  the  south,  and  hav- 
ing Larissa  as  its  most  important  town.  Tbes- 
saly proper  was  early  divided  into  the  four 
distriots  of  Thessaliotis,  Hestiffiotia,  Felaagio- 
tis,  and  Pbtbiotis ;  and  thb  division,  the  ori- 
gin of  which  is  sometimes  ascribed  to  Aleoaa, 
the  founder  of  the  Aleuadae,  was  continued 
down  to  a  very  late  time.  In  addition  to 
Tbessaly  proper,  the  name  was  extended  over 
Malis  or  Malia,  a  narrow  valley  between  JAta. 
Otbrys  and  (Eta,  through  which  the  river 
Bperoheus  enters  the  Haliac  gulf ;  and  to 
Magnesia,  a  region  lying  along  the  coaat  and 
stretohing  S.  from  the  rale  of  Tempe,  and 
almost  encircling  the  gulf  of  Pagasie. — Tb« 
Theaaalians  were  aaid  to  have  been  originally 
emigrants  from  ThesproUa  in  Epirus,  who 
conquered  the  Pelasgian  inhabitants  of  the 

Slain  of  the  Penena,  which  is  said  by  Hero- 
otns  to  have  then  been  called  .<^lis.  Ba- 
ring the  hiatoric  period  three  olassea  inhabited 
the  country.  The  first  was  a  body  of  rich  oli- 
garchical proprietora,  who  owned  most  of  the 
soiL  Of  these  the  most  powerfal  families 
were  the  Alenadte  of  Larissa,  the  Soopadn  ot 
Crannon,  and  the  Oreonidra  of  Pharaalos;  the 
second  were  the  subject  Achfeana,  Magnetos, 
and  Perrhffibi,  who  retained  their  tribe  names 
andi<eeparato  votes  in  the  Amphiotyonic  conn- 
cilj  the  third  were  the  Penests  or  serf  oulti- 
vatpra  ot  the  soil,  who  could  not  be  sold  out 
of  the  country,  and  who  kept  up  among  them- 
selfes  the  relations  of  family  and  commonity. 
These  were  no  doubt  earlier  inhabitants  re- 
dnoed  to  aerfdom ;  but  whether  they  were  Pe- 
las^ans  or  Boeotians,  as  Grote  suggests,  it  is 
impoaaible  to  determine.  The  language  apokttn 
in  liiessaly  was  .lEolio  Greek.  The  four  divi- 
sione  of  the  conntry  formed  a  political  nnion, 
existing  ratber  in  theory  than  in  fact.  To  en- 
force obedience  to  the  common  authority  a 
chief  or  tofu*  was  sometimes  elected ;  bnt  oon- 
Btant  tends  between  the  larger  dtiea  prerented 
Tbessaly  from  occapying  its  rightfol  poation 
in  Greeoe,  The  iohabitanta  were  early  en' 
gaged  in  a  constant  war  with  the  Phociana; 
&ey  joined  by  constraint  the  army  of  Xerxes 
in  his  invasion  of  Greece,  bnt  took  no  part 
in  the  Peloponnesian  war.  Aboot  400  B,  O. 
Phers  rose  to  political  supremacy  in  Thea- 
saly  under  Lyoopbron,  wbo  bad  made  himself 
tyrant,  and  hia  sucoesaor  Jason,  who  rednoed 
all  Tbeasaly  to  his  authority,  and  meditated 
not  only  the  oonqneat  of  Qreeoe,  bnt  the  o'rer- 
throw  of  the  Persian  empire;  bnt  before  he 
had  tdme  to  mature  hia  dedgna  he  wu  anaa- 
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sinated.    Alexander  of  Fhera  munUined  and 


Philip  of  UacedoD.  It  formed  a  part  of  the 
Ifaoedonlan  monarobj  autJJ  the  defeat  of  Phil- 
ip V.  at  OjTioBcepbaleB  in  197,  when  it  oame 
under  the  Koman  dominion,  and  the  sovem- 
ment  was  given  to  wealthy  persons,  who  met 
in  L»rfssa. — Theesoly  now  forma  a  part  of  the 
Tarkieh  vilajet  of  Janina.  excepting  the  Honth- 
ernmosl  portion,  from  Mt,  OtnrjB,  which  be- 
longs to  Greece.  (See  Fhthiotib.)  The  chief 
town  of  Tnrkiah  Thessalf  ia  Trikala,  and  of 
the  Greek  portion  lAmia  or  Zeiton. 

THETIS,  in  Greek  mythoIoKj,  tho  mistreas 
and  choniH  loader  of  the  60  Nereida,  the  wife 
of  FeleoB  and  mother  of  Achillea.  She  dwelt 
In  thedepthaof  tbeseawith  her  father  Kerens, 
and  was  songht  in  marriage  hj  both  Japiter 
and  Neptnne ;  bat  the  Koda  relinquished  their 
snit  when  Themis  declared  that  the  son  of 
Thetia  shonld  be  more  illnstrions  than  hia  fa- 
ther.  At  her  wedding  with  Peleos  all  the 
gods  and  goddesses  were  invited,  excepting 
Eris,  who  revenged  herself  hj  throwing  the 
apple  of  discord  among  the  gneata.  (See  Fa- 
bib,  and  AomLLBs.)  She  bad  a  temple  in 
Thessalj,  and  waa  worshipped  in  Sparta  and 
Heaaania. 

THfiTESOT.  LKtMdaedcdi,  a  French  traveller, 
bom  in  Paris  about  1820,  died  at  Issy,  Oct.  29, 
1S92.  He  earl;  explored  Europe,  learned  ori- 
ental languages,  and  in  1084  became  keeper  of 
the  rojal  librarr,  of  which  he  published  a  cata- 
lorne  in  1694.  The  gatheriugs  of  learned  men 
at  nil  house  formed  the  nnolens  of  the  future 
academy  of  sciences.  In  164S  he  waa  sent  on 
an  official  miaaion  to  Genoa,  and  from  16G2  to 
16SS  he  was  employed  by  the  government  in 
Rome.  He  published  compilations  of  travels, 
including  Relationt  d«  divert  voyaga  curisux 
(2  vols,  fol.,  Paris,  1S63-'T2),  and  Reeunl  d» 
tayaget,  comprising  Marquette's  Dfeomtrte* 
dan*  FAminqitt  StptentrionaU  (1661),  IL 
Jen  de,  a  French  traveller,  nephew  of  the  pre- 
ceding, born  in  Paris,  June  S,  168S,  died  at 
Hiana,  Armenia,  Nov.  2S,  ISflT.  After  travel- 
ling through  Eorope,  he  made  two  extensive 
i'oDmeya  in  Asia  and  Africa,  and  is  said  to 
lave  first  introduced  coffee  into  France.  The 
narratives  of  his  travela  were  collected  under 
the  title  V^aget  de  M.  Thizenot  tant  en  Ev- 
ropt  qu'en  Asie  et  *ft  .^flHqvt  (S  vola.  12mo, 
Fans,  1680),  and  were  transiated  into  Engliah, 
German,  and  Dutch. 

IVCZI,  or  Itaa,  a  fortified  town  of  Uoroeco, 
on  the  Wad  el-Aafar  (Tellow  river),  or  Sebn, 
about  60  ra.  E.  of  Fez ;  lat.  84°  9'  N.,  Ion.  8* 
66'  W. ;  pop.  about  B,000,  of  whom  800  are 
Jews.  Its  great  mosque  ia  a  fine  bnilding,  enp- 
ported  in  the  interior  by  antique  monolithic 
cohimns.  Theza  ia  the  centre  of  the  trade 
between  Algiers,  Tlemcen,  and  Fez,  and  cara- 
van roads  lead  from  it  to  Fighig  and  TaflleL 

imiCT  (Ta«oBALD)  IT,  or  ?I.  Hs  count  of 
Champagne,  I.  ai  king  of  Kavarre,  a  Frendi 


trentvire  or  poet,  bom  at  Troyea  in  1201,  died 
there  or  at  Pamplona,  Jnly  10,  1268.  He  waa 
a  posthumous  son  of  Count  Thihant  11!.  or 
v.,  was  educated  at  the  court  of  Philip  Au- 

Siatus  onder  the  supervision  of  his  mother, 
lanche,  daughter  of  Sancho  the  Wise,  king 
of  Navarre,  and  became  an  early  adept  of  the 
"  gay  science."  Several  of  hie  poems  were 
addressed,  under  an  assumed  name,  to  Blanche 
of  Castile,  the  qneen  of  Lonia  VIII.,  whom  ha 
loved  to  diatraction,  although  she  was  14  years 
hia  aenior.  When  her  bnaband  died  prema- 
turely  at  Montpensier  in  192S,  while  returning 
from  an  expedition  againat  the  Albigenses, 
Thibaut,  who  accompanied  him,  waa  scapectcd 
of  being  his  poiaoner.  He  aoon  after  joined 
the  leagne  of  feudal  lords  who  rose  against 
Blanche,  then  regent ;  bnt  her  infiuence  brought 
him  back  to  his  duty  to  the  king,  and  throngh 
hia  aasistance  ahe  bafBcd  the  designs  of  the 
confederates.  In  1284  Bancho  died  without 
male  issue,  and  the  count  of  Champagne  in- 
herited the  kingdom  of  Navarre  in  right  of  his 
mother.  In  1289  he  went  to  the  Holy  Land ; 
bnt  he  met  with  a  dreadful  defeat  near  Gaza, 
and  had  to  pay  a  heavy  ransom  for  the  release 
of  his  brother.  His  provinces  were  very  pros- 
perous under  his  government,  and  he  waa  a 
fiatron  of  literature  and  the  &ae  arts.  He  al- 
owed  the  Albigenses  to  be  persecuted  in  his 
dominions,  and  aasisted,  Uay  18,  1289,  in  the 
burning  at  the  stoke  of  63  of  them,  at  Mon- 
trimer,  near  Yertns.  Of  his  poems/66  songs 
were  published  by  L^esqne  ae  la  Kavalli^e 
(2  vols.  12mo,  Paris,  1742 ;  best  ed.  by  Rocqce- 
fort  and  Uichel,  1629).  A  collection  of  SI 
songs  ia  contained  in  Tarb^'s  CelUetion  da 
poittt  champenoit  (8vo,  Rheima,  18G1). 

TBDlin',  iMim  FlMiM  JTaitis,  a  German  fn- 
riat,  bom  in  Hameln,  Hanover,  Jan.  4, 1774, 
died  in  Heidelberg,  March  26,  1640.  He  grad- 
uated at  Kiel,  taught  jnrisprudence  there  from 
1799  to  1B02,  and  at  Jena  tiU  I80G,  and  waa 
afterward  professor  at  Heidelberg  till  hisdeath. 
In  1614  he  advocated  a  national  code,  hut  Sa- 
vigny  regarded  it  as  premature.  His  principsl 
work  ia  Syitem  det  PandtkUnreehU  (3  vols., 
Jena,  1808;  9th  ed.,  1846;  abridged  English 
translation,  "Introduction  to  the  Btndy  of  Jn- 
risprudence," with  notes  by  Nathaniel  Lind- 
ley,  London,  16GC).  Guyet  has  edited  his 
posthumous  writings  (2  vols.,  Berlin,  1641-'2). 
THIBET,  or  TIM  (Sanak.  Shot;  Thib.  Sod; 
Pera.  Tibtt),  a  region  of  central  Asia,  between 
laL  27°  and  88°  S".,  and  Ion.  76°  and  104°  E., 
bounded  N.  by  East  Tnrkistan  and  China  prop- 
er, E.  and  S,  E,  by  China,  S.  by  Bnnnab,  Boo- 
tan,  Sikkim,  Nepaal,  and  Briti^  India,  and  W. 
by  Cashmere;  area  estimated  at  from  660,000 
to  600,000 aq. m.;  pop.  about  6,000,000.  Thibet 
forms  the  S.  E.  portion  of  tie  great  central 
Ariatic  plateau,  with  a  mean  elevation  of  abont 
16,000  ft.  toward  its  sonthem  edge,  which  is 
bordered  by  the  Himalaya.  The  Enen-lnn 
rouge  is  generally  regarded  ss  the  Dorthem 
boundary  of  the  country.     T* 
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ohAini  which  connect  the  weateni  extramitiei 

of  these  two  ^eat  ranges  separate  Thibet  from 
Cashmere.  It  appears  now  to  be  established 
bejond  doubt  that  a  third  loft^  and  snow- 
capped chain  intervenes  between  the  Himalaya 
and  the  Enea-lun,  parallel  with  them,  proba- 
bly a  prolongation  eastward  of  the  Eara- 
koram  moantains,  imder  the  name  of  Nian- 
tsin-tangl&  socordioK  to  Ritter,  and  Tanla  ao- 
oording  to  Hno.  Hodgson  calls  it  the  Njen- 
chhen-thaogla  range.  It  forms  the  northern 
boundary  of  Great  Thibet,  a  region  which  ex- 
tends thence  sonthward  about  200  m.  to  the 
enter  Himalaya  overlooking  India,  and  760  m. 
from  W.  to  E.  along  the  basin  of  the  Sanpo  or 
opper  ooorse  of  the  Brahmapootra.  Western 
Thibet  (Thib.  Art),  in  the  widest  sense,  oom- 
prisss  Ladakh  (ontside  of  the  limits  above  sta- 
ted ;  see  Ladikb)  and  the  lofty  Himalaya  re- 
gion about  the  sonroes  of  the  Ganges  and  the 
Sutlej;  while  of  eastern  Thibet  (Thib.  £am) 
little  IS  known  except  that  it  is  deeply  indent- 
ed by  the  gorge-like  valleys  of  the  nnmer- 
ons  great  rivers  whioh  flow  thenoe  into  Ohins., 
IndoOhiua,  and  Barmab. — In  its  main  pbyra- 
oal  features  Thibet  is  a  vast,  arid,  moantainoos 
plateau,  with  an  altitude  seldom  less  than  10,- 
000  ft.  above  the  ses.,  except  ia  the  lowest  val- 
leys, and  over  a  great  part  of  its  area  more 
than  14,000  ft,  The  northern  portion  of  the 
oonntrj,  between  the  Nyenohhen-thaagla  range 
and  the  EucD-lun,  consists  of  a  series  of  lofty 
table  lands,  nnoaltivaCed,  and  inhabited  only 
by  nomads  and  robbers  and  the  residents  of 
the  Buddhist  monastsries,  which  are  the  only 

Sarmanent  dwellings  met  with  in  the  region. 
Teat  Thibet  is  comparatively  a  cnltivated 
country,  of  settled  habitations,  and  contains 
the  capital  and  principal  cities;  bat  by  far  the 
largest  part  of  its  surface  is  ococpied  by  vast 
grassy  steppes,  which  afford  abundant  and  val- 
uable pasture.  In  western  Thibet  the  area 
capable  of  oultivation,  or  even  habitable  by 
man,  is  proportionately  very  small,  owing  to 
the  exceedingly  moantiunous  character  of  the 
region. — Thibet  has  four  systems  of  drunage. 
North  of  the  great  middle  range  of  monntains, 
on  the  slopes  of  whioh  are  numerous  gladers, 
the  drunagB  ia  wholly  interior,  the  streams 
being  received  by  the  salt  lakes  whioh  ocoapy 
some  of  the  principal  depressions.  The  most 
considerable  of  these  is  tW  known  as  Tengri- 
nor,  or  more  properly  Nam-cho,  the  Sky  l^e, 
1G,190  ft.  above  the  ocean,  about  90  m.  long 
and  from  IS  to  80  m.  wide.  One  of  the  trans- 
verse ridges  extending  northward  from  the 
Himalaya  separates  the  southern  part  of  the 
country  into  two  basins,  forming  a  watershed 
with  the  Indus  and  the  Bntlej  flowing  ofF  its 
V.  slope,  while  its  !E.  side  sends  the  Brahma- 

fiootra  to  water  Great  Thibet,  which  finally 
ikewise  makes  its  way  down  to  the  Indian 
plain.  Near  the  great  Kailas  peak  of  the  Him- 
alaya are  Lakes  Rbawan-rhad  and  Uanasaro- 
war,  out  of  whioh  last  pours  the  SotleJ ;  and 
the  remarkable  ring-shaped  lake  of  Fute,  or 


Tamdok-oho,  it  abont  B5  m.  a  W.  of  Laaas, 

in  the  valley  of  the  Sanpo  or  Brahmapootrs. 
Lake  Koko-nor,  in  eastern  Tlubet,  is  near  the 
head  waters  of  the  Hoang-ho. — The  nature  of 
the  rocks  near  the  southern  edge  of  the  table 
land  indicates  that  the  Thibetan  plateau  most 
be  of  recent  geological  origin.  The  plains 
consist  of  horizontal  gravel  strata  on  which 
rest  bowlders,  and  extensive  fossil-bearing  de- 
posits occnr  in  the  vicinity  of  the  Himalayan 
range.  In  tbe  north  metamorphio  rocks  alter- 
nate with  beds  of  granite.  Among  the  Nyen- 
chhen-than^a  mountains  are  numerous  hot 
springs,  as  well  as  geysera  the  waters  of  which 
freeze  as  they  fall,  forming  lofty  oolumns  o{ 
ice. — The  olimata  in  the  higher  districts  is  cold, 
dry,  and  almost  rainless,  and  even  the  snow- 
fall is  light.  Timber  never  rots,  but  becomes 
so  dry  as  to  break,  and  the  flesh  of  animals 
exposed  to  the  ur  dries  till  it  can  readily  be 
reduced  to  powder.  The  limit  of  perpetosl 
snow  is  higher  on  the  Thibetan  thvi  on  the 
Indian  side  of  the  Himalaya,  which  is  attrib- 
uted to  the  excessive  dryness  of  the  atmos- 
phere on  the  N.  slope  of  the  range.  It  is 
there  18,000  or  19,000  ft.  above  the  sea,  while 
inlndia  it  descends  to  15,000  ft.  During  sum- 
mer the  sky  is  dear  and  the  atmosphere  won- 
derfully transparent,  but  the  plains  are  snbject 
to  violent  winds  and  dnst  storms  in  winter, 
and  dte  cold  is  intense.  A  warmer  climate 
prevails  in  many  of  the  valleys,  where  Euro- 
pean fruits  and  vegetables  are  raised. — With 
the  exception  of  the  pasturage  on  the  steppes, 
the  vegetation  of  Thibet  ia  scanty.  Forest 
trees  are  unknown  except  in  some  of  the 
monatainouB  districts,  and  in  aacb  as  have 
been  explored  they  consist  principally  of  oedar 
and  birch.  In  the  warmer  valleys  the  apple, 
fig,  pomegranate,  apricot,  peach,  vine,  and  sev- 
eral varieties  of  nuts  are  grown.  Wheat  and 
rice  are  cultivated  sparingly,  and  some  buck- 
wheat, hot  gray  or  black  barley  is  the  prin- 
cipal grun  and  the  chief  article  of  diet.  The 
mineral  prodoctions  comprise  gold,  silver,  mer- 
cury, cinnabar,  lead,  iron,  salt,  and  borax,  as 
well  as  several  kinds  of  precious  stones,  in- 
cluding lapis  laznli.  Gold  oeoors,  not  only  in 
the  sands  of  seme  of  the  rivers  but  in  many 
mines,  of  whioh  perhaps  the  most  productive 
are  in  western  Thibet  N.  of  the  Eaiias  monn- 
tun.  There  are  rich  silver  mines  in  the  neigh- 
borhood of  Lassa,  and  although  it  is  sud  that 
the  authorities  prohibit  working  them,  large 
quantities  of  silver  are  constantly  exported 
from  Thibet  into  China.  Salt,  which  is  kIso 
an  abundant  article  of  export,  is  obtdned  by 
solar  evaporation  from  the  saline  lakes.  The 
number  of  annuals  is  greater  than  might  be 
expected  from  the  scantiness  of  vegetation; 
among  them  are  the  tiger,  ounce,  lynx,  wolf, 
fox,  bear,  buffalo,  wild  ox,  wild  gont,  long- 
haired sheep,  and  yak,  which  abounds  throngh- 
ont  Thibet.  The  shawl  goat  is  the  most  im- 
portant of  the  domestic  animals,  and  the  musk 
deer  the  most  valuable  object  of  the  t^uae. 


byCoogle 


THIBET 

Wild  fowl  and  fieh  ore  abnndant,  bat  Lamaimi 
problbita  them  u  artiolea  of  food. — The  Thi- 
betans belong  to  the  Mongolian  race,  and  it  is 
believed  that  all  were  once  nomadio,  as  those 
in  the  north  still  remain.  They  are  pliant  and 
agile,  HHDaJl;  brave,  generouH,  Crank,  and  hon- 
est, eminenUy  oommeroial  in  their  habits,  and 
man;  of  them  skilled  worker*  in  gold,  silver,  and 
precioDs  stones.  They  are  rnde  agnanlturists. 
The  fine  wool  which  their  flocks  anord,  and  the 
hair  of  the  shawl  goat,  enable  them  to  mana- 
fsctnre  eeperior  woollens  and  shawls  of  fine 
teztare.  Sacking  and  other  articles  are  also 
woven  in  considerable  qnantitiea  for  the  Ohi- 
neae  market  Clothe  are  d7ed  with  great  skill, 
and  the  manufacture  of  pottery  and  of  idols 
is  a  thriving  trade.  The  traffic  with  China  is 
carried  on  along  the  great  road  between  Laaaa 
and  Tasienloo,  a  town  in  the  western  part 
of  the  Chineae  province  of  Sechnen.  The  ex- 
ports are  drugs,  blankets  and  other  woolletts, 
tors,  musk,  salt,  and  silver,  in  return  for  which 
China  sends  cotton  goods  and  thread,  ponies 
from  Tnnnan,  porcelain,  and  tea.  The  chief 
trade  rentes  from  India  lead  through  Cash- 
mere and  Ladakh,  Nepaol,  and  Bootan,  over 
loftj  monntain  passes.  English  woollen  cloths, 
flowered  calicoes,  indigo,  rice,  and  precions 
stones,  inclnding  pearls,  tarqnoiBee,  and  dark 
corals  (which  here  sell  for  theu-  weight  in  gold), 
reach  the  conntry  by  these  hishwayi;  while 
gold  and  silver,  salt,  borax,  wo^  of  the  shawl 
goat,  coarse  blankets,  ponies,  and  yaks*  tails 
are  sent  southward  into  India  over  the  same 
rentes.  The  roads  throxighont '  the  Qoontry 
are  poor. — The  language  which  is  common  to 
Thibet  and  Bootan,  aod  hence  called  indiffer- 
ently Thibetan  or  Bhotanta.  ia  classed  with 
the  monDayllabio  languages,  tnough  possessing 
some  polysyllables.  Its  alphabet  ia  phonetic, 
reads  from  left  to  right,  and  is  evidently  bor- 
rowed from  the  Sanskrit;  bnt  the  language 
owes  most  of  its  derivatives  and  some  of  its 
root  words  to  the  Chinese.  It  is  copious  and 
well  adapted  for  the  expression  of  philosophi- 
cal and  relfgiooa  ideas.  There  is  an  extensive 
literature,  miunly  composed  of  translations  and 
commentaries  on  the  Bnddhiat  sacred  books. 
The  religion  of  Thibet  is  Lamatsm.  (See  La- 
luiav.}  There  are  some  Kohanunedans  in 
western  Thibet,  chiefly  natives  of  Cashmere, 
and,  according  to  Hue,  several  thousand  Ro- 
man Catholics.  Polyandry  prevails  in  many 
districts. — Politically  Thibet  is  tributary  to  the 
emperor  of  China,  and  is  therefore  osaally 
olassiSed  as  a  part  of  the  Chinese  empire. 
Bnt  the  direct  government  of  the  conntry  is 
Tested  in  the  two  great  lamas  or  priestly  rulers, 
who  hold  sway  respectively  in  the  two  prov- 
inces into  which  Great  Thibet  is  divided  for 
■piritoal  and  administrative  purposes.  These 
are  the  province  of  IT,  of  which  Laasa  is  the 
capital,  rnled  over  by  the  dalu  lama,  and  the 
province  of  Tsang,  to  the  southwest,  over 
which  preddes  the  equally  sacred  tesho  lama, 
witb  hu  capital  at  the  city  of  Sbjgatze,  abont 
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140  m.  farther  np  the  Sanpo  valley.  The  com- 
bined names  of  these  two  provinoea  form  the 
native  appellation  Utsang,  applied  to  Great 
Thibet.  As  Lasaa  is  the  sacred  capital  of  alt 
Buddhistic  coantries,  it  ia  regarded  as  the  cap- 
ital of  Thibet  in  preference  to  Shigatce.  There 
are  many  other  large  towns,  in  most  of  which 
the  Chinese  government  haa  its  governors  or 
representatives,  who  exert  great  inflnence  if 
not  positive  autiiority  over  the  Thibetan  mlera. 
A  coasiderable  Chinese  military  force  haa  usu- 
ally been  maintained  in  the  oonntry. — As  a 
kingdom  Thibet  is  said  to  date  from  A.  D. 
818.  Buddhism  was  first  introdnoed,  accord- 
ing to  some  authorities,  as  early  as  the  itb  or 
5uk  century;  but  its  geners]  oifFuriou  there 
is  of  later  date.  After  various  stmggles  with 
China,  Thibet  finally  became  tributary  to  that 
empire  about  the  middle  of  the  17th  century. 
The  country  was  visited  by  Jesuit  miaaionarlea 
in  the  17th  and  18th  centuries.  Thomas  Man- 
ning, an  English  traveller,  made  his  way  to 
Lassa  in  1812,  and  the  abb£  Hnc  in  l&46-'e. 
AlthoDgh  western  Thibet  has  been  freqnently 
and  quite  thoroughly  explored,  Great  Thibet 
and  the  eastern  and  northern  parts  of  the 
country  are  very  imperfectly  known.  Much 
valuable  geographical  information  has  recently 
been  acquired,  however,  thronph  the  efforts  o( 
the  trigonomelfical  survey  of  British  India,  by 
which  native  Asiatics  tndned  for  the  purpoee 
have  been  despatched  to  explore  the  regions  K. 
of  the  Himalaya.  In  18B6  and  1871  Great  Thi- 
bet  was  visited  by  three  of  these  trans-Himalay- 
an explorers,  and  many  of  the  resulta  of  their 
observations  are  incorporated  in  this  artide. 

imiUT*  L  Jas^Ms  HImIm  AigHlla,  a  French 
historian,  bom  in  Blots,  May  10, 17B6,  died  in 
Paria,  May  33,  18GS.  He  was  educated  at  the 
college  of  Blois  and  the  normal  school  in  Paris, 
where  he  b^an  his  career  in  1814  aa  a  disci- 
ple and  literary  collaborator  of  Saint-Simon, 
whom  he  left  in  1B17  to  elaborate  bis  new 
historical  theories  according  to  the  principles 
of  nationalities.  He  wrote  mncb  for  the  Cen- 
iBvr  etiropien  (I817-'20),  and  establiahed  his 
reputation  as  the  most  original  historian  of  his 
day  by  his  Butoire  de  la  eonqnfte  de  VAngle- 
terr*  par  Ut  Normandt  (8  vols.,  1826;  10th 
ed.,  2  vols.  8vo,  1BB8,  and  4  vols.  12mo,  I860), 
English  translations  of  which  were  published 
in  1826  and  1S47,  the  latUr  by  Hailitt.  These 
labors  impaired  bis  sight,  which  he  lost  alto- 
gether in  182fl,  bnt  he  continued  them  with 
the  assistance  of  secretaries,  of  whom  Armand 
Carrel  was  one  of  the  first.  After  the  acces- 
sion of  Louis  Philippe,  he  apent  several  years 
with  his  brother  AmM6e  at  Vesonl.  At  Lux- 
euil,  where  he  resided  in  snmmer,  he  married 
in  18S1  Jnlie  de  Qneranga),  daughter  of  a  rear 
admiral,  who  became  of  great  assistance  to 
him  as  an  amanuenaia,  and  who  published  sev- 
eral works  of  her  own.  She  died  in  1844,  and 
after  residing  for  some  time  with  the  princess 
Belinojoso,  he  spent  the  rest  of  his  life  with 
his  brother's  family.    Guigniant  characterised 
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bim,  in  an  eamj  read  in  ISSS  before  tho  acad- 
emy of  inscriptions,  u  a  martyr,  and  as  the 
Snt  hiBtorioal  saholoi-  vrho  had  vindicated  the 
rights  of  oppressed  nationalitiee.  His  works 
ioclnde  Lettr*i  tur  rhuUrire  dt  Franee  (182T ; 
latest  revised  ed.,  1859) ;  Dim  am  cCilueU*  hi*- 
toriqiu*  {ISAi,;  Sth  revised  ed.,  18S7;  English 
banslaUon,  "Historical Essays,"  lS4fi);  Eeeiti 
det  Itmpt  foirovini/itni  (IS40;  8th  ed.,  1864; 
English  translation,  1816) ;  SeeuHl  dt  monn- 
tnsnti  ds  Vhittoira  du  titn  itat,  prepared  nuder 
the  direction  of  the  government  and  with  the 
aasistanoe  of  several  irriters  (vols.  i.  to  iii., 
16JiO-'C6);  «aA  Ei*ai»\irFhutoiTfde  la  forma- 
tiim  at  det  pragrit  dii  tien  itat  (1S58 ;  English 
translation  bj  Francis  B.  Wells,  2  vols.  12ino, 
London.  I8SC].  He  prepared  a  complete  edi- 
tion of  bis  works  (6  vols.  ISmo,  184S-'7;  new 
ed.,  10  vols.,  18fi6-'60}.  II.  JhWc  Wmm  Da- 
mbiyt,  a  French  historian,  brother  of  the  pre- 
ceding, horn  in  Blois,  Aag.  9,  1797,  died  in 
Paris,  March  26,  167S.  He  was  edncatad  at 
the  college  of  Blois,  and  in  ISSO  received  an 
office  in  the  ministry  of  marine.  In  1828  ho 
was  for  a  short  time  professor  of  history  at 
Besan^^n.  At  Oaizots  Teoommendation  he 
was  appointed  in  1830  prefect  of  the  depart- 
ment of  Haate-8a6ne.  At  the  end  of  1638  he 
entered  the  coancil  of  state,  of  which  he  was 
also  a  member  during  the  second  empire,  and 
In  1860  was  made  a  senator.  He  was  less  bril- 
liant bat  more  jadicious  than  his  brother.  His 
works  include  Eiitoirt  dt*  Oavloi*  jvtqu'd  la 
domination  ramaint  (8  vols.,  1828;  6th  ed., 
1866);  Ei»U>irt  de  la  QauU  tov*  CadminiitTo- 
tion  Tomaine  (8  vols.,  18«-'47) ;  HUtoirt  d'AU 
tila  tt  d*  *e*  tUM*ttewt  {3  vola.,  1656'  8d  ed., 
1864);  Eieit*  et  noueeaus  rUiti  A*  VhUtoiM 
TOmain*  (1860-'64);  Tableau  de  Vempire  ro- 
fltain  (1862);  Saint  Jirime:  la  eoeilu  ehri- 
Uenne  a  Rome  et  Vimigration  romaine  en  Terre 
j8is»nl«(2vol8.,  1867);  taA  Saint  Jean  Ghrynt- 
tome  et  rimpiratriee  Eudoxie:  la  eociiti  chri- 
tienn*  on  Orient  (1ST3). — His  son,  Gilbebt 
AnoDSTiN,  pnbliahed  in  16T6  a  historical  drama 
entitled  Aventurei  d'vne  dm*  en  peine. 

THIBS,  a  town  of  Anvergne,  France,  in  the 
departmeDt  of  Puy-de-D6me,  on  the  Darolle, 
23  m.  E,  N.  E.  of  Olermont;  pop.  in  1872, 
16,686.  It  has  two  interesting  ohorchee,  and 
is  ohieSy  noted  for  extensive  mannfactories 
of  eatlery.  F^ier,  playing  cards,  eandles,  rib- 
bons,  and  thread  are  also  mannfactared. 

TBDUk  LmIi  A4#bfc  a  Frenoli  sUtesman, 
bom  in  Uarseilles,  April  IS,  1797,  died  in  Paris, 
Sept.  3,  1877.  He  was  edncated  at  Marseilles 
and  Rtndied  law  at  Aix,  where  he  practised 
from  1818  to  1831.  He  then  followed  Mi- 
gnet  to  Paris,  where  he  wrote  for  the  Conttitv- 
tionnel  and  other  joamals.  He  became  a  fa- 
vorite of  Laffltte  and  Talleyrand,  and  wrote 
Bittoire  de  la  rHolution  franfaiie  (10  vols., 
1828-'7;  English  translation  with  notes  by  F. 
Shoberl,  G  vols.,  London,  1638).  Jn  January, 
1630,  he,  Hignet,  and  Oarrel  started  the  No- 
Uonal,  wliicb  promoted  the  change  of  dynas- 


ty effected  by  tka  rerolntion  of  the  fdlowfng 
Jaly.  Under  Lonis  Philippe  he  beoame  an 
official  in  the  treaaory  and  a  member  of  the 
chamber  of  depntias.  The  ministry  of  finance 
was  t«ndered  to  him,  but  he  recommended 
Laffitte  as  Its  chief,  though  he  virtoally  scted 
in  that  oapacity,  and  retired  with  him,  Harch 
18,  1881.  On  joining  Sonlt'a  cabinet,  Oct.  11, 
18S2,  as  minister  of  the  interior,  be  procured 
with  Denti  the  arrest  (Nov.  8)  of  the  dnchess 
de  Berry  (see  Bbbbt),  and  immediately  left  the 
department.  This  act  he  had  deemed  neces- 
sary for  the  pacification  of  the  Yend^  at  the 
time  wben  all  tho  military  resonrcea  vera 
needed  for  the  relief  of  Antwerp  in  the  rnter- 
eet  of  Belgian  independence.  Hesaming  office 
in  December  as  minister  of  commerce  and  ag- 
riculture, he  obtained  large  appropriations  for 
public  works.  Early  in  1834  he  retamed  to 
the  interior  department,  and  quelled  the  bloody 
insorreotions  at  Lyons  and  Paris.  After  min- 
bterial  oombinations  which  revealed  bis  dis- 
agreement with  Soult  and  MoK  and  his  rivalry 
with  Guizot,  he  finally  retained  his  office  nnder 
the  duke  de  Broglie,  and  at  the  same  Ume  (Be- 
cember)  took  his  seat  in  the  French  academy. 
The  attempt  of  Fieschi  upon  the  king's  life 
(Joly  26,  168S),  from  which  he  himself  barely 
escaped,  made  him  support  the  restrictive  press 
and  jary  laws,  known  as  the  taws  of  Septem- 
ber. 'He  resigned  with  the  other  ministers  in 
January,  1686,  on  the  rejection  of  the  bill  for 
the  conversion  of  the  rentm,  but  in  Febmarr 
became  premier  and  minister  of  foreign  affura. 
On  Aug,  26  he  retired,  chiefly  on  account  of 
the  king's  opposition  to  armed  intervention  in 
Spain.  His  successor  iio\6  in  vain  tempted 
him  in  1836  with  the  Rasuan  mission,  to  get 
rid  of  his  influence.  He  was  reinstated  as  pre- 
mier March  1,  1840,  and  proposed  the  fortiS'- 
cation  of  Paris  and  extraordinary  armaments 
to  prepare  for  war,  in  view  of  the  oompll- 
cations  arising  from  Mehemet  All's  conflict 
with  the  sultui',  but  being  again  baffled  by 
the  king's  "peace  at  any  prioe"  jKilicy,  he 
reaigned,  and  was  succeeded  by  Guizot,  Oct. 
29.  He  now  began  his  Bi*toire  dv  eon*ulat  et 
de  Vempire  (20  vols.,  164S-'e2 ;  English  transla- 
tion by  D.  F.  Campbell,  London,  1846-'62),  for 
which  he  visited  England  and  eiamlned  the 
battle  flelds  in  Germany,  Italy,  and  &iun.  At 
the  same  time,  as  the  recognized  leader  of  the 
opposition,  he  advocated  enlightened  measorea 
of  education  and  progress,  and  opposed  ultra- 
montane schemes  and  political  corruption.  He 
also  denounced  the  nght  of  search,  and  the 
excessive  complacency  toward  Eu^ond  in  the 
Pritchard  question  (see  I>ii  PcTn^TROCABa), 
and  in  adopting  her  objections  agtunet  the  in- 
corporation of  Texas  with  the  United  Statea, 
on  which  ocoaaion  he  deprecated  alienation 
from  the  "  great  American  nation,  the  harbin- 
ger of  French  liberty."  Shortly  before  the 
outbreak  of  the  revolution  of  1648  he  made 
withering  attacks  upon  Louis  Philippe's  pueil- 
lanimity  in  foreign  aflaira,  and  favored  politi- 
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cal  reforms,  but  not  a  republic.  Yet  wben 
thl*  became  an  aooompllEihed  fact  (Feb.  S4),  he 
aooapted  it  as  a  proteotioD  against  monarohi- 
cal  faotions,  and  in  Jane  wa«  elected  to  the 
constitaent  aeeembly.  When  OaTsignao  aaked 
for  eztraordinarj  powers  agunst  the  aocisliata, 
he  was  the  first  to  concede  them ;  but  sabae- 
qaentl^  be  Bnpported  Louis  NapoleoQ  for  the 
presidenoj,  and  foogbt  a  duel  with  Bixio  for 
repeating  a  ramor,  which  he  denied,  that  he 
had  prenoaslj  dim>araged  anah  an  election. 
Elected  to  the  I^ialative  aBsembl;,  he  was  one 
of  the  most  active  leaders  of  the  reactionarj 
majority.  In  Jannarj',  1861,  however,  after  the 
lemoT^  of  Ohangamier,  he  raised  his  warning 
TOioe  Bgainat  a  new  Napoleonic  empire.  In 
November  he  adjnred  the  auemblj  to  adopt 
Baxe's  resolntion  for  its  military  protection, 
and  in  vain  admonished  the  radicals  that  the 
rejection  o(  this  measore  threatened  the  safetj 
of  the  most  tmlr  representative  bodj  which 
France  ever  had.  He  was  arrested  on  the 
wup  d^itat  of  Dee.  9,  imprisoned  till  Jan.  S, 
uid  banished  till  Ang.  7, 16d9.  He  kept  aloof 
from  politjoa  nntil  the  apparent  relaxation  of 
the  antooratic  rSf^ma  enconraged  him  in  1808 
to  solicit  the  enSregee  of  Paris  liberals,  who 
retomed  bim  (May  31),  despite  governmental 
oppositicni.  In  1BB6  he  referred  in  hie  great 
flpeeoh  on  the  budget  to  the  extravagant  ez- 
penditnrea  for  the  Italian  war,  tbe  Mexican 
expedition,  and  Hanaamann's  stopendons  en- 
terprises. In  1B6S  and  1867  be  exposed  the 
fatal  blunders  of  the  emperor  in  permitting 
the  aggrandizement  of  Prosaia  and  the  unifica- 
tion of  Italj,  to  the  detriment  of  tbe  grandeur 
of  France.  In  1870  be  opposed  liiB  declara- 
tion of  war  against  Pramla,  mdntaining  that 
tbe  government,  being  unprepared,  was  rush- 
ing to  a  carton  defeat ;  and  bis  infiuenoe  roee 
with  tbe  verification  of  hia  predicttona.  He 
urged  tbe  vigorous  defence  of  Paria,  and  viait- 
ed  the  principal  foreign  courts  to  secure  tbeir 
Influence  in  favor  of  an  armistice.  On  bis  re- 
turn in  October,  be  had  several  interviews 
with  Bismarck,  but  without  results  excepting- 
that  bit  efforts  increased  bis  popnlaritj  and 
tbe  universal  confidence  in  his  statesmanship. 
On  Feb.  8,  1871,  he  waa  elected  to  the  aesem- 
blj  in  23  departmente.  and  Bcleoted  that  of 
Seine-Inffirieure.  On  Feb.  17  he  was  chosen 
by  the  assembly  as  chief  of  the  executive.  His 
great  measarea  were  the  immediate  negotia- 
tion of  the  preliminary  treaty  of  peace,  his 
omsbiug  of  the  commune,  and  the  wonder- 
fully suooeaefnl  national  loan  for  paying  the 
German  indemnity  and  the  redemption  of  the 
territory.  On  Aug.  Bl  his  term  of  office  was 
prtdonged  by  tbe  assembly  for  three  years, 
with  tbe  title  of  president  of  tbe  republic.  He 
was  always  a  protectioniit,  and  on  the  rejec- 
tion ofthetariB  bill  he  resigned  (Jan.  20, 1879); 
but  he  was  finally  induced  to  remain,  snd  bis 
Bubaeqnent  intention  to  withdraw  waa  arrested 
(Nov.  29)  by  the  wpointment  of  a  oommit- 
tM  for  regtjating  hiA  relations  with  tbe  as- 
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sembly.  In  foreign  affairs  he  favored  peace 
and  non-intervention.  After  be  had  sacoeeded 
in  substituting  Verdun  for  Belfort  as  a  pledge 
In  German  bands,  he  concluded  in  March,  1678, 
a  new  convention  providing  for  tbe  whole  in- 
demnity and  for  tne  final  withdrawal  of  the 
remaining  German  troop*  in  September,  for 
wbioh  he  received  tbe  thanks  of  the  legislature 
aa  one  "who  deserved  well  of  his  coontr;." 
But  on  May  24  bo  was  baffled  in  bis  attempt 
to  make  tbe  republic  permanent  by  legislative 
enactment,  and  therefore  resigned,  and  was 
auooeeded  by  MaoMahon.  He  afterward  strong- 
ly upheld  tbe  republican  form  of  government, 
which  he  advocated  with  great  force  at  Aroa- 
chon,  Oct.  17,  1875.  On  Jan.  80,  1878,  he  was 
elected  to  the  new  senate  for  Belfort,  and  on 
Feb.  30  to  tbe  assembly  for  Paris;  and  in 
March  bo  took  hia  seat  in  the  latter  body. — His 
literary  fame  rests  upon  his  historical  works. 
His  other  publioationa  include  Hitteirt  dt  Lam 
(I8S6;  new  ed.,  1868;  English  translation  by 
F.  S.  Fiske,  New  York,  1869);  La  moiiarehit 
de  1880  (1831) ;  Ih  la  proprUU  (1848) ;  and 
VHomtM  «t  la  matiirt  (187G  at  wtj.).  Near  the 
dose  of  bis  life  be  visited  Italy  to  gather  addi- 
tional materials  for  a  long  projected  history  of 
art,  and  waa  also  engaged  upon  his  memoirs. 
As  a  speaker  bis  vivacity,  parliamentary  ex- 
perience, and  perfect  mastery  of  the  ^ueetiona 
discussed  made  him  exceedingly  effective.  His 
hoose  in  the  place  St.  Georges,  destroyed  un- 
der the  commune,  was  restored  by  the  govern- 
ment, and  continued  to  be  tbe  oentre  of  the 

moat  inflnential  society.  

TniS8(&  I.  nMtlA  WDhfea,  a  German  phi- 
lolo^st,  born  at  Eircbacbeidungen,  near  Frei- 
burg, Jnne  17, 1784,  died  in  Munich,  Feb.  96, 
1860.  He  studied  in  Leipsio  and  GOttingen, 
and  in  180&  became  profeseor  at  the  gymnasiom 
in  Munich.  Bdng  looked  upon  aa  a  foreigner 
by  the  Bavarians,  he  wrote  a  vigorous  pam- 
phlet entitled  Ueoer  die  anffanomtnenan  Unter' 
tchieda  tvriachm  Sud'  vnd  HorddaaUehland 
(1810).  Boon  after  ita  publication  an  attempt 
was  made  to  aasasainate  him.  In  1811  he 
founded  a  philological  instltote,  which  in  the 
foUowing  year  was  incorporated  with  tbe  nni- 
vermty  of  Mnnicb,  and  from  1811  to  1829  be 
edited  the  Acta  Philoloforvm  Monaeantium. 
He  took  a  special  interest  in  the  Hellenic  strug- 
gle for  indepeudenoe  and  in  the  amelioration  of 
education  in  Greece,  and  published  in  1888,  af- 
ter a  two  years'  sojourn  in  that  country,  ZVtal 
MftMl  de  la  Oriea,  at  da  mojgeni  d'arritar  A  aa 
rtttauratum.  In  his  work  Uthar  die  navattan 
Anffrigi  iwf  die  Unitertitdten  (1887)  he  ex- 
pressed anew  bis  conviction  of  the  importance 
of  clasnool  studiea,  and  in  I8S8  initiated  a  bit- 
ter literary  warfare  against  Dlesterweg,  Linde, 
Bchmittbenner,  and  others,  by  hia  Ufber  dan 
gageTOBOrtigen  Zvatand  Aea  off'tntlicken  Unttr- 
riahU  in  dan  taaitliehan  Staaten  von  DmUah- 
land,  in  Eolland,  Franbraich  vnd  Belgian. 
He  wrot«  a  Greek  grammar,  with  special  ref- 
erence to  the  Homerio  dialect,  which  passed 
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tbroQgb  wrerftl  oditions,  uid  bu  been  trans- 
lated into  English  and  other  langnages.  He 
pabliihed  also  a  rcIiooI  edition  of  tbiB  work, 
ao  nooonnt  of  his  trayels  in  Italf  (1S26),  an 
edition  of  Pindu  (2  vols.,  18S0),  and  other 
sohool  books  and  philoloKiosI  trefttisea.  His 
life  has  been  written  bj  nis  sou  Ueinrich  (2 
vols.,  Leipsic,  1866).  U.  AJuM  WIlkdM  JMu, 
a  Qerman  theoIoKiftn,  Bon  of  the  preoeding, 
born  in  Munich,  Nov,  6, 181T,  He  was  pro- 
feesor  at  Marburg  from  1S4S  to  IS64,  and  sub- 
seqnently  resided  at  Heidelbei^.  He  is  the 
principal  representative  of  Edward  Irring's 
doctrines  in  Oermanf.  His  works  inclnda 
Oaehicht*  der  Sireltt  im  apa*toluehtn  Zeitai- 
ter  (3  vols.,  Frankfort,  1853 ;  English  transk- 
tioQ,  London,  I8S4),  and  [Ttber  chritUiehe* 
HtmUiMUben  (6th  ed.,  1872). 

mOKVnUE.    8«e  DiBDEHaoFEiT. 

'mwD  BTAlEi    Bee  Btatbb  Giribal. 

miLVALL,  OiMip,  an  EnMish  historian, 
bom  at  Stepnej,  Middlesex,  Feb.  11,  1TB7, 
died  Jnlj  37,  187G.  He  was  educated  at  Oom- 
bridge,  was  tator,  Oraven  scholar.  Bell's  schol- 
ar, and  senior  ohoncellor's  medaUist,  reoeived 
the  degree  of  master  in  1821,  and  beoaine  a  fel- 
low. He  was  oalled  to  the  bar  in  1S26,  but  in 
1S38  entered  the  ohnrch,  and  became  rector  of 
Kirbj-mider-Dale,  Yorkshire.  Id  1840  he  was 
created  bishop  of  6t  Davids,  which  office  he 
resigned  in  Jnne,  1874.  Witk  J.  0.  Har«  he 
translated  the  first  two  volomes  of  Niebnhr's 
"  History  of  Borne  "  (1838),  and  he  oontribated 
to  Lardner's  "  Oabinet  Oyolopesdia"  a  historj 


livered  in  the  honse  of  lords  in  1869  on  the 
Irish  ohnroh,  and  severM  sermons,  ^s  "Lit^ 
erarj  and  Theologies  Remains!'  were  edited 
by  Oaaon  Perowne  (8  vols.,  London,  187C-'fl). 
IflnSF,  the  sensation  bj  which  the  want  of 
flnld  in  the  system  is  made  known,  dependent 
on  the  condition  of  the  stomach,  throat,  and 
fanoea,  and  in  a  state  of  health  a  tolerably  faith- 
fol  indication  of  the  reqnirements  of  the  body. 
It  is  generally  considered  as  inmediately  re- 
■olting  from  an  unpreasion  on  the  nerves  of  the 
atomaoh,  as  it  is  allayed  by  the  introduotioa  of 
liquids  throngh  a  tube,  so  that  the  fanoes  are 
not  tonohad;  in  this  way  speedy  relief  is  ob- 
tained, becanse  of  the  instantaneous  absorption 
ot  the  flnid  by  the  veins  of  the  stomach.  This, 
however,  mnst  be  taken  with  some  qnalifioa- 
tion,  as  the  intensity  of  thirst  bears  no  neces- 
Bory  relation  to  the  amonnt  of  liqold  in  the 
stomach,  but  indicates  a  want  of  the  system 
which  oan  I>e  supplied  through  the  blood  ves- 
sels, the  reotam,  or  the  skin ;  in  fact,  the  con- 
ditions are  very  analogons  to  those  mentioned 
nnder  EmuoKB.  A  supply  of  flaid,  u  indicated 
by  thirst,  is  necessary  to  make  np  for  the  loss«s 
by  ontaneoQS  and  pulmonary  exhalation,  and 
by  the  nrinary  and  other  secretions,  which  are 
effected  chiefly  at  the  expense  of  the  water  in 
the  blood.  Thirst  is  greatest  in  a  dry  and  hot 
air,  when  the  perspiration  and  other  secretions 
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ar«  exoMdve ;  salted  or  highly  sploed  food, 
strong  fermented  liqnors,  and  irritating  sab- 
stances  and  poisons  applied  to  the  inteatinttl 
mncons  membrane,  excite  thirst,  no  doobt  to 
indace  an  ingestion  of  floid  by  which  they  taaj 
be  dilnted.  A  sndden  loss  of  blood,  either  hy 
the  lancet  or  from  a  wonnd,  or  a  rapid  drain 
on  the  vascnlar  system,  as  in  Asiatic  cholerft, 
diarrhce»,  or  diabetes,  causes  thirst  in  propor- 
tion to  its  amount.  Thirst  is  less  when  th« 
food  is  watery,  and  when  liquid  can  be  ab- 
sorbed  by  the  skin  from  the  surrounding  air 
or  water.  The  thirst  of  fever  does  not  neoea- 
sarily  indicate  a  pressing  demand  for  fluids,  bat 
depends  on  the  dryness  and  heat  of  the  tbnwt, 
month,  and  skin,  with  diminished  transpira- 
tion, and  is  better  relieved  by  smalt  piec«a  of 
ioe  than  by  oopious  draughts  of  water.  Ani- 
mals with  naked  skins,  like  batraohians,  living 
in  water  or  moist  sir,  have  no  need  to  drink 
to  quench  thirst,  cutaneous  absorption  sapply- 
ing  the  necessary  fiaid.  The  camel,  on  th* 
ot£er  hand,  supports  thirst  for  a  long  time, 
carrying  a  supply  of  flnid  in  the  water  stomach. 
The  daUy  qnantity  of  fluid  taken  by  a  man  de- 
pends upon  the  temperature,  the  amonnt  of 
exercise  and  perspiration,  and  the  nature  of 
the  food.  As  a  general  rule,  a  man  in  good 
health,  taking  a  f^r  amount  of  bodily  exerciae, 
consumes  about  24  lbs.  of  solid  food  and  rather 
less  than  8  lbs.  ot  liqnid  food  in  a  day.  But  a« 
most  articles  of  solid  food,  such  as  meat,  bread, 
and  vegetables,  themselves  contain  a  notable 
proportion  of  water,  they  contribute  so  far  to 
satisfy  the  duly  demand  for  liquids.  The  body 
requires  to  be  snpplied,  either  in  the  solid  or 
liquid  form,  with  about  ij-  lbs.  of  water  daily; 
and  if  this  qnantity  from  any  oanse  be  deficient, 
the  sensation  of  thirst  in^cates  the  reqnire- 
ments of  the  system.  Every  loss  of  water  from 
the  body,  as  above  mentioned,  increases  this 
demand.  Consequently,  when  from  any  acci- 
dental circumstance,  as  in  cases  of  shipwreck, 
a  sufGcient  supply  of  water  for  drink  cannot 
be  obtuned,  every  care  should  be  taken  to  pre- 
vent the  loss  of  fluids  from  the  system.  The 
avoidance  of  perspiration,  the  protection'  of  the 
skin  from  evaporation,  and  freqnent  bathinA 
in  salt  water  wnen  practicable,  are  all  efficient 
in  diminishing  the  danger,  and  in  protracting 
as  long  as  possible  the  period  of  endurance. 

1BIHT  TEUB>  WAl,  a  relirions  and  politi- 
cal conflict  which  involved  the  German  em- 
pire, and  with  it  the  principal  states  of  Europe, 
from  1618  to  1648.  The  causes  which  led  to 
this  struggle  reach  back  to  the  early  part  of 
the  16th  oentnry,  when  the  reformation  divided 
Germany  into  two  hostile  religions  partiea. 
Protestantism,  nearly  (o^shed  in  the  war  of 
the  Smalcald  league,  rose  triumphant  nnder 
Maurice  of  Saxony,  and  with  the  peace  of  Augs- 
burg (ISGG)  Charles  T.  beheld  the  chief  aim 
of  his  policy  for  ever  frustrated.  By  the  terms 
of  this  peace,  which  extended  to  those  Prot- 
estants only  who  had  embraced  the  confession 
of  Augsbni^,  the  right  was  secored  to  each 
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etate  of  prescribfog  the  fonn  of  worship  within 
iu  limiU,  uid  to  all  aubjecta,  Latheran  or  Catho- 
lic, the  pmiJege  of  emigration  from  tbo  atatea 
where  tneir  creed  waa  prohibited.  The  Frol- 
eatanta  were  to  retain  the  eccleriaatioB]  poa- 
•coiioii*  which  the^  liad  appropriated  previoua 
to  the  peace  of  Faasan  in  1GC2.  But  though 
the  buiB  of  a  definite  aettlemect  was  estab- 
liahed,  two  important  points  remRined  on  which 
no  agrwrnent  could  be  reached.  The  Catholic 
party,  to  guard  against  the  danger  that  woald 
socriie  to  the  church  ia  the  fntnre  appropria- 
tion  of  her  prelacies  by  the  ProteBtantfl,  intro- 
dooed  an  article,  known  at  the  eoclesiastioal 
reserTatioD,  by  which  ell  prelates  who  shonld 
henceforth  abjure  Catholicism  were  to  for- 
teit  their  benefioes.  This  article  was  inserted 
against  the  protest  of  the  Lutheran  members 
m  the  diet.  The  other  point  related  to  Prot- 
estant subjects  in  the  eoclesiaatioal  states,  for 
whom  the  Protestant  members  sought  to  se- 
cure the  right  of  worship  in  aoch  territories. 
The  Catholics  refnaed  to  admit  snch  an  article, 
and  they  could  only  obtain  inatead  a  personal 
declaration  to  the  aame  efiect  from  the  empe- 
ror'a  brother  Ferdinand,  who  presided  at  the 
diet  of  Augsbnrg.  The  ezelosion  of  the  Cat- 
Tinists  proved  another  source  of  contention. 
Under  the  rule  of  Ferdinand  I.  (1660-'64)  and 
bis  son,  the  mild  Maximilian  II.  (iee4-'7S),  a 
general  tranquillity  was  muutained,  while  the 
balanoe  waa  fast  turning  toward  the  side  of  the 
Protestants,  who  ia  the  Austrian  territoriea 
began  to  tyrannize  over  the  Catholics.  The 
bigoted  Kodolph  II.  (1576-1612),  swayed  bf  the 
Jesuila  and  the  oonrt  of  8p^n,  resolved  to  re- 
preaa  Protestantism,  and  in  his  immediate  do- 
minions proceeded  to  restrict,  and  finally  even 
to  alxdish  the  Protestant  worship.  Beligioua 
dispntea  again  distracted  Germany.  The  en- 
mity between  Lutherans  and  Oalvinisla  eqnalled 
thnr  mutual  hate  for  the  Catholics.  The  aulio 
oonnoil,  whose  decisions  were  inspired  by  the 
Imperial  court,  nanrped  an  nnlairtnl  jnriBdic- 
tion  in  the  emoire.  In  Aii-la-Ohapelle  the 
Protestants  eataollshed  their  worship  in  apite 
of  the  Catholics  (1660),  and  at  first  beat  back 
the  troops  sent  to  execute  the  imperial  ban. 
Abont  the  same  time  an  opportuoi^  waa  pre- 
•ented  of  enforcing  the  ecoleaiastiul  reserva- 
tion. Oebbard,  archbiihop  of  Cologne,  ab- 
jured his  ttith  to  marrj  a  Calviniat  lady,  bnt 
determined  not  to  renounce  his  see.    He  wai 


acccrdinKly  placed  ander  the  ban  of  the  e 

Sire,  and  a  war  ensued,  which  ended  in  nis 
efeat  and  expulsion  in  1GB4.  A  vfolsnt  con- 
teat  followed  for  the  see  of  Btrasburg.  InlflOT 
the  Protestant  Imperial  city  of  DonanwOrtb, 
whose  inhabitants  an  abbot  had  provoked  te 
acts  of  violence  by  processions,  prohibited 
within  the  town,  was  deprived  of  its  liberties, 
in  open  violation  of  the  peace  of  religion. 
Alarmed  for  their  safety,  the  Proteetant  princes, 
In  Uay,  160S,  formed  at  Aubauaen  in  Franco- 
nia  an  offensive  and  defensive  lesgne  styled 
the  "Erangelioal  Dnion."    It  aoon  oompiised 


the  Palatinate,  Nenbnrg,  Badcm,  Wnrtembei^, 
Brandenburg,  Strasbnrg,  Nuremberg,  and  other 
atatea  of  the  empire.  Frederick  lY.,  elector 
palstine,  a  Calvinist,  waa  placed  at  its  head, 
thongh  its  most  active  member  was  Christian 
of  Anhalt.  The  Lutheran  elector  of  Baxonj, 
however,  declined  to  join  the  union.  On  their 
Bide  the  Catholic  states,  independently  of  Aus- 
tria, establiahed  the  league  (July,  1609),  with 
Haiimilian,  duke  of  Bavaria,  at  their  head. 
In  the  mean  while  the  Protestants  of  Hon- 
gary  and  Austria  had  risen  against  Sodolph 
and  recovered  their  rights  (see  BrooLPH  II., 
and  Uattbub)  '  and  thus  encouraged,  their 
brethren  in  Bohemia,  in  July,  1008,  wrung 
the  MajettAUbr^f  from  the  emperor.  Amid 
these  disorders  the  heirless  duke  of  JtUich  died 
(March,  1609),  leaving  a  boat  of  claimants  to 
his  dominiona,  which  were  at  once  jointljr 
seized  by  Brandenburg  and  Neubnrg.  Rndolph 
ordered  a  levy  of  troops  to  enforce  their  se- 
qnestration.  The  Protestant  princes  fiew  to 
arms,  and  invoked  the  aid  of  France,  the  Neth- 
erlands, and  other  powers.  Henry  lY.  of 
France  Dow  hoped  to  execute  his  design  of 
humbling  the  honse  of  Hapsburg,  and  was  pre- 
paring to  Invade  Germany  when  the  dagger 
of  Ravaillac  terminated  his  career  (Uay  14, 
IBIO).  Hostilities  ceased,  but  under  the  em- 
peror Uatthiaa,  who  succeeded  in  1612,  the 
unsettled  claims  of  jQlich  agun  led  to  war, 
and  Dnteb  and  Spaniards,  called  in  by  Braoden- 
bnrg  and  Neubnrg  respectively,  occupied  the 
disputed  lands.  Matthias,  being  without  heirs, 
waa  induced  to  put  forward  as  nis  successor  hia 
ooosin  Ferdinand  of  the  Styrian  line,  whose  big- 
otry and  rigor  alarmed  the  Protestants.  Fer- 
dinand wasnevertbeless  crowned  in  Bohemia  In 
1617  and  in  Hungary  in  1618.  But  abeady 
in  Bohemia  an  event  bad  ocenrred  which  pre- 
cipitated the  thirty  years'  war.  The  Protes- 
tant inhabitants  of  Klostergraben  and  Braunan 
had  erected  new  churches  against  the  prohi- 
bition of  the  archbishop  of  Prague  and  the 
abbot  of  Braiman,  lorda  of  the  two  placea, 
who  enforced  their  authority  by  seidng  the 
buildings.  Protestants  and  Catholics  appealed 
to  a  somewhat  obscurely  worded  clause  in  the 
MajettdUMff,  which  the  former  contended 
gave  the  right  of  building  new  churches  to 
the  Protestants  of  the  towns  in  general,  while 
the  latter  maintained  that  it  extended  only  to 
the  atatea  and  royal  towna.    The  conrt  snp- 

Kiled  the  Catholics,  and  refaaed  all  redress. 
e  storm  now  burst.  Cn  Uay  2S,  1618,  an 
assemblage  of  Protestants,  led  by  Count  Thum, 
entered  the  palace  at  Prague,  and  seizing  Sla- 
vata  and  Uartinitz,  the  most  odious  memberi 
of  the  council  of  regency  ap|>ointed  by  tha 
crown,  hnrled  them  together  with  their  secre- 
tary from  a  lof^y  window.  They  escaped  aa  if 
by  a  miracle.  Thum  and  his  aaaodates  organ- 
ized a  general  rising,  and  evoked  the  aaaistance 
of  the  nnioD  and  of  Betblen  Q&bor  of  Transyl- 
vania. In  a  short  time  nearly  all  Bohemia  waa 
in  their  hand&    They  were  joined  by  the  Sile- 
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■Unt,  ind  by  Uuuteld  with  4,000  men  railed 
hy  tiia  union.  Matthiaa  wm  tonaken'  by  the 
empbe,  and  tbe  troops  of  Spain  sent  to  his 
■id,  nnder  Bnoqnoy  and  DsmpiBrre,  were  nn- 
■ble  to  oheok  toe  insnrreotion,  wbieh  spread 
into  Upper  Austria  and  Moravia.  In  the  midst 
of  this  crisis  Matthias  died  (Maroh,  1019),  and 
Ferdinand,  abandoned  bj  his  Bubjeots,  was  soon 
shat  np  in  Vienna  by  the  Tictorions  Thorn. 
His  firmnesa  and  timely  sacoor  from  Dampierre 
sared  bis  sinking  throne.  Thum  withdrew, 
and  Ferdinand,  hastening  to  Frankfort,  was 
eleoted  emperor  (Aogast,  1S19).  The  Bohe- 
mians, who  had  deelared  their  throne  Ysooat, 


and  he  was  crowned  in  Pragne.  Bethlen  6&bor 
OTorran  Hungary,  and  Vienna  was  again  threat- 
ened, hnt  again  saved.  The  emperor  now  pre- 
Sared  to  oonqner  Frederiolc  by  means  of  the 
Qke  of  BaTsria,  who  was  to  be  indemnified 
for  his  servioea.  Maximilian  assembled  the 
forces  of  the  leagne,  awed  the  onion  into  in- 
action, and  qnickly  snbdued  ITpper  Austria. 
Jolm  (George,  the  elector  of  Saxony,  thongh 
a  Protestant,  took  op  arms  against  Frederick, 
and  overran  Lnsatia,  and  the  Spanish  general 
Spinola  invaded  the  Lower  Palatinate,  while 
Maximilian  Joined  Bacqnoy  in  Bohemia.  The 
battle  of  the  White  monntain,  before  the  walls 
of  Pragas,  lNov.  8,  1 630,  drovs  Frederiak  from 
his  throne,  and  left  Bohemia  to  the  vengeance 
of  the  emperor.  Ezeoations  and  oonflsoations 
followed.  The  Protestant  worship  was  alml- 
lahed,  the  kingdom  given  over  to  tbe  Jesuits, 
and  tbe  MajeitAUbr^f  ant  into  pieoee.  The 
electoral  dignity,  forfeited  by  Frederiok,  and 
the  Upper  Palatinate,  were  eventually  trans- 
ferred to  Maximilian.  The  battle  of  Pragua  was 
followed  by  tbe  dissolation  of  the  Protestant 
nnion,  hot  the  intrepid  Mansfeld,  who  iiad  not 
shared  in  the  defeat,  determined  to  retain  his 
army.  He  marched  from  Bohemia  to  Alaaoe, 
and  stmggled  with  Tilly,  the  general  of  Maxi- 
milian and  the  leagae,  Qebrge  Frederiok, 
margrave  of  Baden-Darlach,  and  Ohtistian  of 
Bmnswiok,  a  lawless  adventurer  Uka  Mans- 
feld, who  made  war  sopport  war,  took  np 
arms  for  Frederick.     Tilly  omahed  the  mar- 

S'ave  at  Wimpfen  on  the  Neokar,  and  rented 
hriatian  at  HOobst  (1632).  OhristiaD  and 
Hansfeld  passed  into  the  Netherlands,  bnt  soon 
renewed  the  contest  with  Tilly,  who  finally 
drove  them  from  tbe  field.  Betlilen  ti&bor, 
who  had  brokbn  the  peace  of  Kikolsbnrg  and 
penetrated  into  Moravia,  made  a  trace  with 
the  emperor  in  18S4.  The  Catholic  party  was 
triompaant,  bnt  the  persecations  and  the  ei- 
eesses  which  now  ensued  rekindled  the  fiames 
<d  war.  The  states  of  Lower  Saxony  roae 
in  1626,  and  united  with  Ohristian  IV.  of 
Denmark,  who  took  the  lead  in  the  itm^le. 
England  sent  ■nltsidiea,  Holland  uded  with 
troops,  and  Ohristian  of  Branswiok  and  Mans- 
feld reappeared  in  the  field.  Hitherto  it  was 
not  with  the  foroea  of  Anitria  bat  irith  thoea 


of  the  league  and  Spun  that  Ferdinand  had 
carried  on  the  contest.  Wallenstein  now  came 
forward  with  bis  remarkable  offer,  and  with 
his  own  reaouroas  raised  a  vast  and  indepen- 
dent army  for  the  emperor.  In  April,  1626, 
he  nearly  annihilated  the  army  of  Mansfeld  at 
Dessau,  and  pursued  him  into  Hungary,  while 
TiUy  in  Aognst  ovarwhalmed  the  king  of  Dea- 
mark  at  Latter.  Wallenstein  returning  drove 
back  tbe  Danea  into  Jutland  and  their  islanda^ 
occupied  Mecklenburg  and  Pomerania,  and  ex- 
tended his  deidgna  to  the  Baltic,  when  tbe  walla 
of  Stralsnnd  arrested  his  career  (1628).  Peaoa 
was  made  with  Ohristian  IV.  at  LObeok,  May, 
1639.  The  Protestants  were  everywhere  snb- 
dned.  Ferdinand  had  proceeded  to  oonenm- 
mate  the  work  of  the  Oatholio  reaction.  He 
issned  the  edict  of  restitntion,  dated  March  6 
(N.  S.),  1629,  ordering  the  surrender  by  the 
Protestants  of  all  mediatized  church  property 
secularized  since  1GS2,  and  the  transfer  to  Oath- 
olio  prelates  of  all  immediate  sees  held  by  Prot- 
estants against  the  eoolesiastical  resuration,  in- 
cluding two  arobbisboprics  and  many  important 
bishoprios.  This  Impolitic  measure  inflamed 
afresh  the  Protestant  states.  Magdeburg  fiirmly 
resisted  its  exeontion.  But  the  power  of  Ana- 
tria  and  tbe  league  was  suddenly  repressed  by 
a  new  attack  from  the  north.  Ferdinand  waa 
combating  France  in  tbe  oontest  for  Mantua 
Richelieu,  eager  to  involve  him  in  a  foreign 
war,  mediated  a  truoe  between  Qostsvus  Adol- 

ShuB  and  Poland,  and  the  Swedish  hero  oame 
orward  to  the  rescue  of  German  Protestantism. 
At  the  very  moment  of  this  new  danger,  the 
league,  exasperated  by  tbe  condact  of  Wsdlen- 
stein,  compelled  Ferdinand  to  dismiss  him,  and 
Tilly  received  the  chief  command.  In  June, 
leSO,  Gnstavui  landed  in  Pomerania  and  en- 
tered into  a  treaty  with  the  aged  and  overawed 
duke  Bogislas  XIV.,  and  in  January,  lASl, 
concluded  a  subsidiary  alliance  with  France, 
John  (Jeorge  of  Saiony,  George  William,  elec- 
tor of  Brandenburg,  and  other  Protestant 
princes  met  at  Leipsic  in  February,  1581,  and 
formed  a  league  of  neutrality.  William  V.  of 
Hesse-Oassel  became  the  bold  ally  of  Sweden. 
Gostavns  forced  the  imperialists  from  Pome> 
rania  and  advanced  throogh  Brandenburg,  bnt 
waa  nnable  to  prevent  the  terrible  fate  of 
Magdeburg,  which  on  May  10  (N.  S.,  20)  waa 
stormed  by  Tilly  and  Pappenheim.  He  now 
compelled  the  elector  of  Brandenburg  to  enter 
into  a  treaty,  avoided  an  eitgagunent  with 
Tilly,  and  restored  Mecklenburg  to  its  dispoa- 
sessed  dnkea,  Tilly,  who  had  received  ordera 
to  break  up  the  Leipsic  union,  attacked  Sax- 
ony, and  drove  the  mean-spirited  elector  into 
an  alliance  with  Sweden.  Qnatavos  marched 
ag^nst  him,  and  on  Sept.  T  {TS.  S.,  IT),  16S1, 
Tilly  sustained  a  cmsbing  defeat  at  Breiten- 
feld  near  Leipsio.  The  Oatholio  power  lay 
prostrate.  While  tbe  Saxon  generd  Amhdm 
invaded  Bohemia  and  oooupied  Prague,  Gns- 
tavns  carried  his  victoriona  arms  to  the  Rhine 
and  into  Swabia,  forced  tbe  paaaoge  of  the  Lech, 
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wbttN  TSlf  TU  mortallj  woimdod  (April  0, 
I6SS),  and  overmimiiig  BftTtrift  threatened 
the  AiutrUii  dominions.  He  was  ob«ok«d  hj 
Waileuatdii,  who,  after  witnessiiig  with  le- 
oret  joj  the  misfortaiiei  of  the  0»thoUc«, 
bad  b««n  reinveeted  by  Ferdinand  with  the 
■npreme  command.  A  new  snny  had  aiiMO 
at  hia  oaU.  He  woa  joined  hj  Hazimilian  and 
AJdringer  with  the  foroea  of  tha  league,  and  at 
NnremWg  the  contanding  armies  stood  &ce 
to  faoe  till  their  ranks  wasted  away.  Then 
oartTing  the  war  northward,  they  fought  a 
desperate  battle  at  Lfitzen,  Nor.  8  (N.  8.,  16), 
1683,  GostaToi  fell,  bat  the  Swedes  remunt^ 
masters  of  the  field.  Fappenheim  was  among 
the  slain.  The  death  of  the  Swedish  king, 
which  was  followed  by  that  of  the  nnfortanate 
Frederick  V.,  spread  consternation  among  the 
Protestants.  Bat  the  Swedish  obanoellor  Ox- 
•nstjern  was  eqaal  to  the  oooaaion,  while  gen- 
erals like  Bemhard  of  Weimar,  Horn,  Baner, 
and  Torstenson,  trained  in  the  sohool  of  Gas- 
taruB,  emnlated  bia  deeds.  In  16SS  Oxenstiern 
assembled  the  states  of  opper  Grermany  at  Heil- 
bronn,  and  was  otiarged  with  the  condaot  of 
the  WOT.  Wallenstein,  instead  of  seonring  to 
the  emperor  the  adTantages  resulting  from  the 
deatii  of  his  great  adversary,  sorprised  the 
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fronted  the  8axon«  and  Swedes,  bnt  wasted 
the  campaign  in  negotiations.  With  a  devoted 
army  at  bis  command,  be  was  now  bent  ex- 
closiTely  on  aohenies  of  personal  ambition. 
The  suspicions  of  the  oonrt  were  aronsed,  and 
his  treasonable  designs  ended  in  his  assaHBina- 
tiou  in  Febmary,  1634.  (See  Waixehstek.) 
The  oliief  command  was  transferred  to  the 
emperor's  son  Ferdinand,  who,  seconded  by 
OaUaa  and  Piocolomini,  advanood  throngh  Ba- 
Tario.  He  was  Joined  by  Charles  of  Lorraine 
and  a  Spanish  army,  and  on  Sept.  6  the  Prot- 
estant forces  under  Bemhard  of  Weimar  and 
the  Swedish  general  Horn  were  nearly  anni- 
hilated at  NOrdlingen.  This  blow  was  fol- 
lowed by  the  defection  of  the  elector  of  Sax- 
ony, who  in  Uay,  168fi,  entered  into  tito  peace 
of  Prague  with  the  emperor  and  tnrned  his 
anna  against  his  recent  allies.  The  accep- 
tance of  the  terms  of  this  peace,  which  sac- 
rificed tbe  CalTinlsta  and  Swedes,  was  to  be 
made  compulsory  in  all  the  states  and  enforced 
by  an  army  of  execution.  Many  of  tbe  Prot- 
estant states  assented  or  were  forced  to  yield, 
bnt  Sweden,  having  no  attomative  abort  of  re- 
Unqnishing  her  conquest,  determined  to  con- 
tinue the  straggle.  Richeliea  seized  the  op- 
portunity offered  by  the  depression  of  the 
Protestant  cause  to  promote  the  aggrandize- 
ment of  France.  He  renewed  tbe  alliance 
with  Sweden,  declared  war  against  Spain,  and 
made  Bemhard  commander  of  his  German 
allies.  Baner  began  a  series  of  brilliant  oam- 
punia,  won  a  great  Tiotory  orer  the  armies 
of  John  George  and  Hatzfeld  at  Wittstock, 
Sept.  a,  1686,  and  carried  the  war  into  ^e 


Austrian  territories.    In  the  mean  while  Franca 

was  attacked  by  the  Spaniarda,  the  imperial- 
ists, and  Oharlei  of  Lorraine,  and  Jonn  de 
Weert  spread  terror  to  tbe  gates  of  Paris.  In 
Febniary,  16ST,  the  emperor  died,  and  was 
SDOoeeded  by  bis  son  Ferdinand  III.  The  year 
1688  opened  with  the  auocessea  of  Bemhard, 
who  in  February  captnied  John  de  Weert 
and  other  generals  at  Rheinfelden.  In  De- 
cember be  took  tbe  important  fortress  of  Bret- 
aaoh,  and  outwitted  the  French  by  tq>propri»- 
ting  bis  oonqaests.  On  his  sadden  death  in 
1639,  France  obtwned  control  of  his  army, 
and  pressed  the  war  with  Tigor.  Torstenson, 
a  general  nnsnrpassed  in  the  celerity  of  bis 
movements,  who  became  tbe  Swedish  oom- 
mander-in-chlet  on  the  death  of  Baner  in  1641, 
shook  the  Anstrian  throne  by  repeated  inra- 
aioDH,  overthrew  the  archdnke  Leopold  William 
and  Rocolomini  at  Breitenfeld,  Oct.  2S,  161B, 
chastised  Christian  IV.  for  his  designs  against 
Sweden,  completely  defeated  Qallas  in  1644, 
won  a  great  victory  at  Jankau  in  Bohemia. 
Feb.  24,  164&J  taking  Hatzfeld  prisoner,  and 
marched  on  Vienna.  RUttmiy,  prince  of  Tran- 
aylvania,  advanced  throngh  Hungary,  and  Vien- 
na barely  escaped  the  combined  attack.  On  the 
aide  of  the  French,  Gu6briant  signalized  him- 
self at  Eempen  in  January,  164S,  and  tbe  young 
duke  d'Enghien  (the  future  Condi)  beat  tbe 
Spaniards  at  Rocroy  in  1648.  Dot  in  Novem- 
ber, 164S,  tbe  French  BnSer«d  a  great  defeat 
at  Tnttlingan  in  Bwabia  throagh  &e  genius  of 
John  de  Weert.  Cond^  and  Turenne  retrieved 
this  disgrace  near  Ncrdlingen  in  Angost,  1645, 
where  Mercy,  theii  eminent  adversary,  feU. 
Turenne  and  Wrangelj  the  successor  of  Tor- 
stanaon,  reduced  t^ximilian  of  Bavaria,  the 
steadfast  ally  of  Austria,  to  the  last  extremity. 
Kfinigsnurk,  another  Swedish  general,  made 
faimsdf  master  of  a  part  of  Prague  in  Joly, 
1646,  and  the  old  town,  on  the  opporite  bank 
of  the  Holdan,  had  been  attacked,  tbougb  fmit- 
lessly,  when  on  Not.  8  the  news  came  of  the 


many  into  a  vast  field  of  desolation  and  horror. 
— As  early  as  1641  the  preliminaries  regard- 
ing the  conduct  of  tbe  negotiations  bad  been 
arranged  at  Hamburg,  and  Kdnster  and  Oana- 
brflck  in  tha  circle  of  Westphalia  assigned  for 
tbe  meeting  of  two  separate  congresses.  At 
Mfinster  the  empire,  ^ance,  Spain,  and  tbe 
Catholics  ^erally  were  to  negotiate,  under 
the  mediation  of  tiie  pope ;  and  at  Oenabrtkck 
tbe  empire,  Sweden,  and  the  Protestants,  under 
that  of  Denmark,  But  discussions  on  cere- 
monial and  the  varying  fortunes  of  the  war 
caused  years  to  elapse  before  tbe  congresses 
could  assemble  and  enter  upon  earnest  delib- 
erations. Denmark  and  the  pope  ultimately 
withdrew,  and  Vraiioe  became  the  mediator. 
Separate  treaties  were  concluded  at  Oena- 
bniok  (Aug,  6,  1648)  and  Monster  (Sept  8), 
and  on  Oct.  24,  1648,  the  definitive  signa- 
tores  wera  annexed.     Nearly  every  power  of 
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Earope  wu  repreBentsd.  Holland  and  Siritz- 
erlana  wars  dealar«d  indepdndeut  of  the  em- 
pire, France  gained  Alaaoa,  and  was  oon- 
flrmed  in  the  powession  of  the  biihoprica  of 
TonI,  Met^and  Yerdon,  Siredea  reoeived 
Pomeraoia  W.  of  the  Oder,  together  with  Btet- 
tin  and  other  towns,  the  island  of  RQgen,  Wiv 
roar,  and  the  seonlarized  aeea  of  Bremen  and 
Yerden;  the  whole  to  be  held  aa  a  flef  of  the 
empire,  with  three  votei  in  the  diet.  The 
Bwedea  were  farthermora  aooordad  6,000,000 
thaiers.  Brandenburg  retained  further  Pome- 
rania,  received  the  ■eonlarized  sees  of  Halber- 
■tadt,  Mioden,  and  Oammin,  and  aecnred  the 
■nooemion  to  the  see  of  Magdeburg.  The 
elector  of  Sasonr  was  to  retain  Luaatia  and 
some  minor  ooqDiBitiooi ;  and  the  wonlarized 
bishoprioa  of  6ohwerin  and  Batrabnrg  were 
allotted  to  Mecklenburg  The  Upper  Pala- 
tinate with  the  dignity  of  elector  woi  con- 
flnnsd  to  Marimiliao  of  Bararia,  and  an  eighth 
•1ectDrat«  waa  erected  for  Charles  Lonis,  son 
of  Frederick  Y,,  who  recovered  the  Lower 
Palatinate.  Bj  a  singular  article  the  see  of 
OsnabrDck  was  to  be  alternately  vested  in  a 
Catholic  bishop  and  a  prince  of  tlie  house  of 
Braniwick-Ltkueburg.  The  possession  of  the 
ecclesiastical  bene&oes  w5i  placed  on  the  basis 
of  Jan.  1  (N.  S.),  1624;  and  in  the  case  of  the 
Palatinate,  Baden-Darlach,  and  WOrtemberg, 
the  Catholics  were  obliged  to  accept  1618  oa 
the  normal  year.  The  treaty  introduced  an  age 
of  more  general  toleration  in  Oermany.  The 
peace  of  religion  of  1GG5  was  confirmed  and 
extended  to  the  Oalvinists,  and  the  equality  of 
the  Catholic,  Lntheran,  and  Bef armed  creeds 
was  established.  In  all  religions  qnestiooa  the 
Protestants  were  to  have  an  eqnal  weight  with 
the  Catholics  in  the  diet  and  high  oonrts  of  the 
empire.  Each  state  of  the  empire  was  to  ex- 
erdse  the  right  of  sovereignty,  with  the  liberty 
of  oonolnding  treaties  and  alliances.  The  au- 
tonomy thus  accorded  to  the  states,  and  the 
still  farther  diminntion  of  the  emperor's  au- 
thority, weakened  the  stractnre  of  the  Oer- 
manio  body,  and  paved  the  way  for  foreign 
intervention.  The  constitutional  provisions 
of  the  treaty  became  the  fundamental  law  of 
the  empire.  The  peace  of  Westphalia  termi- 
nated the  religioos  wars  of  Europe,  and  forms 
a  grand  landmark  in  its  history.  The  em- 
pire had  declined  into  little  more  than  a  con- 
federation of  states,  and  the  era  of  F^nob 
greatneta  ancceeded  to  that  of  Hapsburg  ascen- 
dancy. Spain  acknoirledged  the  independence 
of  Holland,  and  coutinned  the  war  agunst 
France  with  disastrous  results. — See  the  his- 
tories of  the  thirty  years'  war  by  Schiller,  K. 
A.  Menzel  (8  vols.,  Br^slan,  ]aSS-'9),  Oindely 
(Prague,  1899),  and  S.  B.  Gardiner  (London, 
1874);  also  Sir  Edward  Cnat/' Lives  of  the 
Warriora  of  the  Thirty  Tears'  War"  (London, 
1866);  Banke,  Gaehiehts  WalUniUini  (I>6ip- 
rio,  1869);  and  Felix  Stieve,  Urtprang  d»t 
dreimigjihrigen  Kritget,  160T-161B  (vol  i, 
Honied  1670). 


THISTLE 

IHIHHt.    Bee  Ptsucub  ism  Thisbb. 

'iHBHii^  the  common  name  for  plants  of 
the  genns  «niew  (Or.  n>i;nv,  to  prick),  of  the 
composite  family.  In  most  works  the  Ameri- 
can species  are  plaoed  under  eirnum,  a  genot 
mainly  differing  from  enteiu  by  the  character 
of  the  pappDs,  and  some  European  authors 
an{t«  all  the  thistles  ander  eardwu.  Gray  in 
a  late  revision  of  the  North  American  thistle* 
("  Proceedings  of  the  American  Academy  ") 
restores  them  to  the  Liniuean  genua  onteus. 
The  name  is  sometimes  used  in  combination 
for  plants  not  closely  related ;  thus  the  teasel  is 
called  fuller's  thistle.  The  thistles  are  herbs, 
often  with  perennial  roots,  with  eesrile  alter- 
nate leaves  which  are  often  much  divided  and 
prickly;  the  branches  of  the  stem  terminated 
cy  heads  of  flowers  (often  very  large),  with 
an  ovoid  or  spherical  involucre,  the  scales  to 
which  are  imbricated  in  many  rows,  and  tipped 
with  a  point  or  prickle ;  the  Sowers  in  the 
head  are  all  tubular  and  similar,  usually  perfect, 
bnt  sometimes  dicecions;  their  nsnal  color  is 
purple,  but  in  some  speciea  they  are  yeUowish 
or  cream-colored;  the  receptacle  on  which  the 
flowers  are  placed  is  famished  with  numerous 
soft  bristles ;  the  one-seeded  akenes  bear  at 
the  top  a  pappas,  or  tuft  of  nnmerooa  hairs, 
which  are  nnited  into  a  ring  at  the  base  and 
are  feathery  with  smaller  hairs,  forming  the 
well  known  thistle  down.  About  80  Bp«des 
are  found  in  the  United  States;  two  of  them 
are  introduced,  and  are  among  the  most  com- 
mon and  most  annoying  weeds.  The  common 
thistle  (C.  Itwiowlatta),  often  called  in  this 


Common  ThliUa  (CBteni  kncwlitill). 

country  bull  thistle,  la  one  of  these,  and  th« 
most  frequent  of  all  the  species.  The  1arg« 
leaves  are  deoorrent,  i.  s.,  their  bases  are  pro- 
longed downward  upon  the  stem  as  a  spiny, 
lobed  wing;  they  are  priokly  on  the  upper 
surface  and  covered  below  with  cobwebby 
h^rg;  the  heads,  about  an  inch  in  diameter, 
have  all  the  scales  tipped  with  prioUea,  tbo 
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outer  one!  spreftding;  floven  purple.    This  Is 

A  large  show/  speolM;  its  it«m«  in  rich  soil 
are  8  to  1  fi.  Ligh,  and  its  roboat  tpreoding 
loavea  give  it  t,  formidable  appearance,  while 
in  reality  it  is  Terj  eaail/  destroyed ;  its  root 
being  biennial,  there  ii  no  danger  that  it  will 
retain  poueuion  of  tbe  soil.  In  Great  Britain 
this  is  called  ipear  thistle ;  it  ia  the  Sootiih  ca- 
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Quia*  ThlMls  (QriBiu  mnili). 

tional  emblem.  The  other  introdnced  species 
ia  C.  arvejuit,  known  aa  the  cre«piag  this- 
tle in  Eorope,  and  in  tbia  cenntrj  bj  the  mis- 
nomer of  the  Canada  thistle ;  it  is  a  perennial, 
spreading  rapidlj  and  eitenaiTel;  b;  ita  long 
creeping  rootslocks,  which  send  to  tbe  sur- 
face nmnerons  stems  IS  in.  to  8  ft.  high;  the 
handsomely  cat  leares  are  smooth,  or  some- 
what woollj  below,  and  very  prickljr  on  the 
margins  with  slender  spines;  the  beads  aboat 
halt  an  inch  in  diameter,  on  short  pedicels  and 
forming  a  loose  terminal  corymb;  the  oul«r 
scales  of  the  involucre  with  miante  prickly 
points;  flowers  pale  lilac.  In  this  species  the 
flowers  are  dimcioiu,  the  male  beads  nearly 
globular,  with  more  oonspionons  flowers  than 
tiie  female  heads,  which  ore  longer ;  plants  of 
each  sex  form  separate  patches.  This  plant, 
which  has  followed  cultivation  to  nearly  all 
parts  of  the  world,  ii  supposed  to  have  re- 
ceived tbe  name  by  which  it  ia  exclnsively 
known  in  this  oonntry  from  its  having  been 
introdaoed  in  tbe  fleeces  of  sheep  brought 
from  Oausda ;  it  is  instly  regarded  by  onr 
farmers,  as  it  was  In  Lapland  in  the  days  of 
Unnena,  as  "tbe  greatest  pest  of  onr  fields;" 
tts  deep  roots,  below  the  reach  of  the  pioogh, 
and  ita  abnndaot  seeds,  famish  it  with  ample 
means  for  spreading;  the  creeping  rootatock 
U  exceedingly  tenaoions  of  life,  and  when 
broken  every  fragment  is  capable  of  forming 
A  new  plant.  Hany  states  have  a  law  which 
makes  it  obligatory  on  each  owner  to  destroy 
)t  npon  his  land,  nnder  penalty  of  its  being 
done  by  the  aatborities  and  the  cost  charged 
u  a  tax.    Like  other  perennial  weeds,  it  iooq 


yields  to  freqnent  mowing-  but  to  be  effective 
this  most  be  persistent.  None  of  our  native 
thistles  can  be  regarded  aa  troublesome  weeds. 
The  yellow  tbisde  [C.  /Uirridvliit)  is  foond 
near  tbe  coast;  the  pasture  thistle  (O.  ptimi- 
lat)  is  a  low  species  with  very  large  heads  of 
fragrant  purple  (or  white)  flowers;  tjie  tall 
thistle  (C.  lUtiuimul),  a  more  southern  spe- 
cies, is  often  10  ft.  Mgh  and  a  rather  showy 
plant  The  blessed  thistle  (C.  lanedtetta),  so 
called  on  aooount  of  its  former  nse  in  medi- 
cine, is  barely  naturalized  south  ward. — The 
cotton  thistle,  of  a  cloaely  related  European 
genus,  is  onoperdon  aeanthium;  it  ia  a  stately 
plant  covered  with  whitiah  cottony  hairs,  and 
IS  occasionally  met  with  in  the  older  states. 
This  is  Bud  to  be  cultivated  In  Scotland  aa  the 
Scotch  thistle,  but  the  best  authorities  give  tbe 
common  species  already  described  as  tbe  em- 
blematic thistle.  The  milk  thistle  is  tilybwn 
Ma/rianwn,  rebted  to  tbe  true  thistlea,  and 
sometimes  cultivated  in  old  gardens:  it  has 

furple  flowers,  and  leaves  blotdied  wiu  white. 
orch  thistle  is  a  name  given  in  tropical  conn- 
tries  to  the  tall  speoies  of  eereu*  of  the  eaeta- 
etm.  Bow  thisHes  are  coarse  composite  weeds 
of  the  genns  tonehvi. 

mnue,  Oito  tr  Ot  (also  called  the  order 
of  St.  Andrew),  a  Scottish  order  of  knight- 
hood, reputed  on  very  insufScient  grounds  to 
be  of  great  antiquity.  The  thistle  ia  men- 
tioned OS  the  national  emblem  of  Scotland  in 
the  inventory  of  the  effects  of  James  III.,  who 
ia  thought  to  have  adopted  it.  It  appeara  on 
coins  of  James  IV.,  James  Y.,Uary,  and  James 
VI.,  on  the  last  with  tbe  motto  Nemo  me  im- 
punt  laeant.  A  collar  of  thistles  appears  on 
the  gold  bonnet  pieces  of  James  Y.  of  I6B9, 
and  with  the  royal  ensigns  depicted  in  Sir 
David  Lindsay's  armorial  register  of  1G4!!.  But 
this  was  a  mere  device.  The  order  bad  no  dis- 
tinct existence  previous  to  16ST,  when  a  war- 
rant for  its  restitution  was  issued  by  James 
VII.  of  Scotland  and  II.  of  England.  It  fell 
into  abeyance  after  the  abdication  of  James, 
but  was  restored  by  Anne  in  1703,  and  is  now 
one  of  the  recognized  orders  of  the  British  em' 
pire.  The  warrant  of  1687  confloed  the  num' 
ber  of  knighta  to  12,  besides  tbe  sovereign; 
but  since  May,  1827,  It  has  been  permanently 
extended  to  16. 

THOLCCK,  FrieMi*  isgMt  GMOmL  a  German 
tbeologian,  horn  in  Breslau,  Uarch  80,  17B9. 
Be  completed  his  edncation  at  the  university 
of  Berlin,  and  was  thoroughly  converted  from 
his  skeptical  tendencies  under  the  influence  of 
Sohleiermacher  and  Neander,  and  more  espe* 
eially  through  Baron  von  Kottwitx,  a  mem- 
ber of  the  Moravian  brotherhood.  In  1B24 
he  became  professor  of  oriental  literature  at 
Berlin,  and  in  1826  was  transferred  to  Halle, 
where  he  has  labored  ever  since,  except  in 
1828-'9,  when  be  was  chaplain  to  the  Prussian 
embassy  at  Rome.  He  at  flrst  suffered  perse- 
cution from  the  prevailing  rationalism  of  his 
colleagues,  but  succeeded  in  effecting  a  radical 
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ohange,  the  whole  theologtoal  facnitf  of  Halle 
beooming  decidedlj  evangeliost.  His  unmer- 
oni  irorka  inclnde  Wahre  Wtiht  d**  Za^ifltrt 
(18S4;  Sth  ed.  pnbluhed  in  18ST  under  the 
mIoJHtLekrtvomSilndtriindtmn  Vendhner; 
translated  into  English  bf  Rjland,  with  an  in- 
trodaction  b^  John  Yje  Smith,  "  Gntdo  and 
JqUhj,  the  Doctrine  of  Sin  and  the  Propitia- 
tor," repnblished  in  Boston,  1868) ;  BluUn- 
tamiahmg  bum  dor  nun'fftnldTid-uchtn  ifyltik 
(162G),  a  oollection  of  transUtionB  from  the 
m/itio  poetH  of  the  East;  oommentarie*  on 
the  Epiatle  to  the  Romans  (1824,  twice  traiu- 
Uted  into  English),  the  first  eiegetical  f  mit  of 
the  new  evangelical  theologj;  the  Gospel  of 
John  (1837;  translated  into  EuKliah  by  Kanf- 
Dunn,  18B6,  and  bj  Dr.  0.  P.  Eraatb,  Phila- 
delphia, 18S9),  lewthorongh  bat  better  adapt- 
ed for  atndenta  than  hii  other  oommentorieB; 
the  sermon  on  the  moont  (18S8;  tranalated 
into  English  bj  R.  L.  Brown,  Edinbnrgh,  1 860), 
his  most  elaborate  and  valuable  eiegetioal  pro- 
dootion;  the  Epistle  to  the  Hebrews  (1886); 
and  the  Psalms  (1818 ;  translated  into  Engtish, 
PhtUdelpbia,  1859);  DU  Glaviviitrdiyheit  dtr 
namgiluaMn  OttoMohte  (1887),  a  vindication 
of  the  QoBpels  against  the  mTthioal  theory 
of  Btranss;  Stund^i  der  ATAaeht  (3  vols., 
1840;  7th  ed.,  I86T),  cont^ning  sevenl  origi- 
nal h7mns ;  vorgMehitiKU  dt»  BaHonalitmvi 
(i  toIb.,  Halle,  1868- '63) ;  Predigten  ikber  dU 
EaupUtiuskt  de>  ehrutlicken  Glavbent  vnd  £«• 
ben*  (5  vol*.,  8d  od.,  Gotha,  ]868-'4);  and  (?e- 
tchiehttdttSationali*mut(parti.,Bar^tlS9Bi). 
His  complete  works  are  in  II  vols.  (188e-'72). 

THOUS.  L  A  B.  W.  conntj  of  Georgia,  bor- 
dering on  Florida^  and  drained  bj  the  Ockloc- 
konee  river  and  ita  head  streams ;  area,  QSO 
sq.  m.;  pop.  in  1870,  14,G28,  of  whom  8,868 
were  oolored.  The  surface  is  level  and  the  soil 
fertile.  The  Atlantic  and  Golf  railroad  trav- 
erses It.  The  chief  prodnctions  in  ISTO  were 
248,618  bnshels  of  Indian  oorn,  08,982  of  oats, 
08,187  of  sweet  potatoes,  6,092  bales  q{  cotton, 
24,032  lbs.  of  wool,  and  21,378  of  rice.  There 
irere  907  horses,  1,026  mQles  and  asses,  8,876 
milch  cows,  7,631  other  cattle,  9,80G  sheep, 
and  14,916  swine.  Oapitsl,  Thomasville.  II. 
An  nnorganized  X.  W.  oonntjr  of  Kansas ;  area, 
1,080  eq.  m.  It  is  iatersected  in  the  north- 
west bj  the  "S.  and  S.  forks  of  Sappa  creek, 
and  contains  the  sonrces  of  Saline  river,  the 
N.  and  S.  forks  of  Solomon  river,  and  Prairie 
Dog  creek.  It  bas  a  rolling  surface  and  pro- 
daotiva  soil,  well  adapted  to  stock  nusing. 

THUUS,  OarlM  LmUb  AHbrihe,  a  French 
composer,  bom  in  Metz,  Ang.  S,  1811.  In 
1828  he  was  admitted  to  the  cooservatorj  of 
Paris,  where  in  1839  he  took  the  first  prize  for 
piano  playing,  and  in  1830  for  harmony;  two 
years  later  the  academy  of  fine  arts  gave  him 
the  first  prize  for  mosical  composition,  which 
entitled  him  to  a  conrse  of  mnsioal  instruction 
in  Italy,  where  he  remained  several  years. 
Returning  to  Paris  in  1886,  he  composed  the 
following  operaa,  which  were  repreeented : 


La  dovbU  iehaie  (ISSTf;  L*perruqvisr  i«  Ja 
rifftnet  (1888);  La  Ofpty,  a  ballet  (1889); 
L«  panitr  jUuri  (1889) ;  Carline  (1840) ;  L« 
eomtt  d^  Oarmagnela  (1841);  Lt  ffaerrillero 
(1842) ;  Angiliqva  et  Midor  (1848) ;  L«  eaid,  a 
comic  opera  (1849) ;  and  Le  mmge  iCmie  nvit 
d'tti.  His  later  works  are  Raymond,  La  To- 
•mIU,  La  ofur  dt  Ceiimine,  Ptyehi,  L«  eamavat 
de  Venitt,  Mignon  (1866),  and  HamUt  (1888). 
The  last  tiro  are  the  best  of  this  composer's  ef- 
fort*, tboDgh  BamUt  is  redeemed  from  dnlnew 
only  by  the  fine  masio  of  the  fourth  act.  Tba 
opera  was  written  for  TUle.  Nilseon,  who  crea- 
ted the  rAle  of  Ophelia.  -He  is  now  (1876)  en- 
gaged upon  a  grand  opera,  Franixiea  da  Simini. 

IBoaiS,  CkiWHi  ef  Sb  See  Chbibtiah8  or 
St.  TaoMAB. 

mOMAS,  Setrge  Vtmrjt  >n  American  soldier, 
bom  in  Southampton  co.,  Ya.,  July  81,  1816, 
died  in  San  FranoiKO,  Uarcb  28,  1870.  He 
graduated  at  West  Point  in  1888,  was  aangned 
to  the  artillery,  and  served  in  the  Florida  war 
(1840-'42).  In  the  war  with  Mexico  (1846-'6) 
he  was  engSiged  in  the  defenoe  of  Fort  Brown, 
and  took  part  in  the  battles  of  Monterey  and 
Baena  ViatB,  being  suooeesively  brevetted  as 
captain  and  major.  He  served  in  the  war 
against  the  Seminole  Indians  in  1849-'60,  from 
1861  to  1B54  was  instructor  of  artillery  and 
cavalry  at  Wtst  Point,  and  was  afterward  on 
frontier  duty,  principally  in  California  and 
Texas,  till  1860,  and  was  woondod  in  a  skir- 
mish with  the  Indians  near  the  head  watera  of 
the  Brazos.  On  the  outbreak  of  the  civil  war 
he  was  made  colonel  of  cavalry,  and  took  part 
in  the  operations  in  the  valley  of  the  Shenan- 
doah in  the  snmmer  of  1861.  In  Angust  he 
waa  made  brigadier  general  of  volunteers,  and, 
being  in  command  of  a  division  of  the  array  of 
the  Ohio,  took  part  in  the  opr^rations  in  Ten- 
neesee  and  Mississippi.  He  was  made  major 
general  of  volonteers,  April  26,  1862,  and  waa 
engaged  in  the  operations  in  Alabama,  Tennes- 
see, and  Kentncky.  During  Roseerane's  cam> 
paign  in  Tennessee  and  Georgia  be  commanded 
a  corpi  of  the  army  of  the  Cumberland,  and 
bore  an  important  part  in  Ae  battle  of  Mnr- 
freesboro.  Doc.  26,  1862,  to  Jan.  3,  1868,  and  in 
that  of  Ohickamaoga,  Sept.  19,  20, 1868,  where 
his  firmness  prevented  that  check  from  beeom- 
ing  a  disaster.  In  October  be  was  placed  In 
command  of  the  department  and  army  of  th« 
Onmberland,  and  was  made  brigadier  general 
of  the  regular  army.  At  the  battle  of  Chat- 
tanooga three  divisions  of  bis  army  gave  the 
finishing  blow  at  Missionary  ridge.  Doring 
Sherman^s  Atlanta  campaign  the  army  of  the 
Onmberland,  comprising  three  corps  and  three 
cavalry  divisions,  was  constantly  engaged.  In 
October,  1864,  Thomas  was  sent  to  Nashville, 
to  concentrate  the  forces  in  Tennessee  against 
the  invasion  of  Gen.  Hood,  whom  he  finally 
routed  before  Nashville,  Dec.  15,  16.  He  waa 
made  major  general,  and  received  the  thanks 
of  congress  for  his  conduct  in  these  operations, 
Mareh  8, 1860 ;  and  on  the  first  anniveriary  of 
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th*  battle  of  Naghvilla  e,  goM  medal  waa  pre- 
sented to  him  b;  the  state  of  Teiukeuee.  From 
Jane,  136S,  to  Uaroh,  1867,  he  waa  in  oom- 
maod  of  tbe  militarj  diyisioD  (afterward  the 
department)  of  the  Temieesee,  his  headqnar- 
ten  b^iig  at  NaahTlUe  and  Loaisville.  He 
was  sabseqaeadr  assigned  to  the  command  of 
tbe  third  military  district,  compriang  Georgia, 
Florida,  and  Alabama,  and  next  to  that  of 
tbe  Onmbertand ;  and  in  1868,  having  deolined 
the  brevet  rank  of  lieutenant  generu,  on  the 
^onnd  that  he  had  since  tbe  wv  done  noth- 
ing to  entitle  him  to  suoh  promotion,  he  was 
I>laced  in  command  of  tbe  fonrth  militar;  divi- 
sion, comprising  the  territory  on  the  Paciflo 
coast,  inolnding  Alaefca,  respeotiog  whiob  he 
made  a  valnable  report, 

TBOHAS,  Inlak,  an  American  printer,  bom 
in  Boston  in  1749,  died  in  Worcester,  April  4, 
1831.  He  ooramenoed  basinees  w  t,  printer  in 
NewbDTjport  in  1T6T.  In  1T70  he  removed  to 
Boston  and  established  tbe  "  Uassaohnsetts 
Spy,"  in  which  he  attacked  with  great  boldness 
the  oppressive  measures  of  the  British  govern- 
ment toward  tbe  colonies ;  and  Oov,  Hatobin- 
Bon  vainly  endeavored  to  procnre  his  indict- 
ment  In  177G  he  took  an  active  part  in  the 
skirmish  at  Lexington,  and  on  May  S  com- 
menced Jssoing  hia  paper  from  Woroester.  In 
1T68  be  opened  a  bookstore  in  Boston,  and 
soon  after  estabiisbed  branches  of  hia  business 
in  various  parts  of  the  United  Btates,  while 
eontinningto  reside  in  Woroester.  In  1T91  he 
printed  an  edition  of  tbe  Bible  in  folio,  and 
subsequently  iasued  numerous  editions  of 
smaller  size.  For  many  years  most  of  the 
school  books  of  the  country  were  printed  and 
published  by  him.  In  1810  be  published  his 
"History  of  Printing  in  America "  (S  vols. 
8vo).  The  American  anUqaariau  society  of 
Worcester  was  founded  throogh  bis  eEForte  in 
1812,  and  liberally  endowed  by  bim. 

THOMAS)  JSMffej  HO  American  author,  bom 
in  Cayuga  co.,  N.  T.,  about  1811.  He  was 
eduoated  at  tbe  Rensselaer  institnte,  Troy,  and 
at  Tale  college,  was  for  some  time  professor 
of  Latin  and  Greek  in  Haverford  college,  Pa., 
took  the  degree  of  U.  D.  in  Philadelphia,  and 
settled  ttiere  as  a  pbysidon.  In  I8B7-'B  he 
was  in  India  studying  oriental  languages.  He 
is  the  author  of  the  system  of  prononncing 
geographical  names  In  "Baldwin's  Pronoun- 
wng  Gazetteer"  (Philadelphia,  184B),  of  the 
geographical  and  biographical  vocabularies  in 
sever^  editions  of  Webster's  Dictionary,  and 
of  "Travels  in  Esypt  and  Palestine"  (18G3). 
With  Thomas  Baldwin  he  edited  "A  New  and 
Complete  Gazetteer  of  tbe  United  States " 
(1BS4),  and  "  Lippincott's  Prononncing  Gaiety 
teer  of  the  World"  (18BB;  new  ed.,  1808); 
and  he  edited  alone  a  "Comprehensive  Uedi- 
cal  Dictionary"  (18W),  and  a  "Universal  Pro- 
nonncing Dictionary  of  Biography  and  Mythol- 
ogy" (S  vols,  large  8vo,  187t>-'71). 

TWtMlB,  Balat,  also  called  Didymne,  one  of 
the  twelve  apostles.    Both  names,  the  Hebrew 
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Thomaa  (Th'om)  and  the  Greek  Didymus,  de- 
note a  twin.  Thomas  is  rarely  mentioned  tn 
the  New  Testament,  and  little  is  known  of 
bim.  The  principal  trait*  of  bis  character  are 
given  in  tbe  Gospel  of  John.  When  Jesus 
after  his  omoifiiion  appeered  to  his  disciples, 
Thomaa  was  not  present,  and  refused  to  be- 
lieve mitil  he  himself  saw  and  touched  Jesus. 
As  to  the  scene  of  his  apostolieal  labors,  the 
statements  of  tbe  ecclesiastical  writers  of  the 
first  centuries  do  not  agree ;  according  to  some 
it  was  Fartiiia,  according  to  others  Egypt  and 
Ethiopia,  and  according  to  others  India,  where 
the  Portaraese  in  tbe  ISth  oentory  asserted 
that  they  nad  found  his  body.  An  ancient 
sect  (see  CHmsTiABa  of  St.  TtioUAs),  who 
early  in  tbe  middle  ages  were  numeroos  in 
Persia  and  still  survive  in  India,  claim  St. 
Thomas  as  their  foonder ;  but  many  theolo- 

Kns  consider  the  account  of  the  labors  of  St. 
omas  in  India  as  having  been  invented  by 
the  Msnioheeans,  and  as  early  as  tbe  5th  cen- 
tury the  Thomas  of  India  wsa  regarded  by 
Theodoret  as  a  disciple  of  Hanes.  To  tbe 
apostle  Thomas  en  Enangelium  Infantia 
Chritti  (also  called  £vantieUum  te^oidwn 
TTiomam)  is  ascribed,  vhicn  pretends  to  fill 
np  tbe  gaps  left  by  tbe  canonical  Qoapela  iu 
Che  time  from  the  infancy  of  Jeens  until  his 
public  appearance ;  but  it  has  always  been 
regarded  as  apociTphBl.  (See  Thilo,  Acta 
Thoma  Apottoti,  Leipuc,  1838.)  St.  Thomu 
is  commemorated  in  the  Roman  Catholio 
church  on  Dec.  21  ;  in  the  Greek  church  on 
the  first  Sunday  of  her  church  year,  b^inning 
with  Easte^  (hence  called  Thomas  Sunday). 
"    ■"  .    SeeEsHPie. 

See  Aqcinas. 
letiMi,  a  German  philoso- 
pher, bom  in  Leipsic  in  January,  16G6,  died  in 
Halle,  Sept.  28,  1723.  He  was  educated  by  his 
father,  tbe  rector  of  tbe  celebrated  Thomu*- 
(cAuis,  andfromlS7G  tol67SBtndiedatF^ank- 
fort-on-the-Ode^.  Retnrning  to  Leipsio  in 
ie7B,  be  undertook  a  course  of  lectnres  at  the 
university,  and  in  1667  he  began  to  lectnre 
in  the  German  Instead  of  the  Latin  language. 
From  1S88  to  16S0  be  tssned  a  monthly  series 
of  papers  devoted  chiefly  to  current  literature. 
Persecntion  finally  forced  him  to  flee  from 
Leipsic,  and  be  went  to  Berlin,  where  he  waa 
kindly  received  by  the  elector  Frederick  III., 
afterward  King  Frederick  I.  of  Prussia.  He 
subsequently  delivered  lectures  at  Halle,  and 
bis  snooess  induced  tbeelectorinlG94  to lonnd 
the  university  of  Halle,  of  which  in  1710 
Thomanns  became  rector  and  dean  of  the  fac- 
ulty of  jurisprudence.  It  was  principally  by 
bis  exertions  tfaat  trials  fur  witchcraft  and  tor- 
ture were  abolished  in  Germany.  His  most 
important  works  are :  ButorU  der  Wtit- 
heit  und  Thorluit  (Halle,  1608),  and  F*r- 
niin/It|7S  vnd  ehriitlieht,  aier  nicht  iehei%- 
heilift  Oedanlen  vnd  £rinnentnfi«n  Hier  alltr- 
hand  aiutrUtene,  gtmUehU  philitepkitch*  md 
jmiitiieht  nundd  (8  vols.,  172B-'6).    Bi*  life 
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has  b««ii  written  bj  Lnden  (Chriitiaa  Thoma- 
tiut  naeh  Hinen  BehiektaUa  und  Schr\fUn, 
Berlin,  1805),  and  bj  Wagaer  (1S72).  U.  Mt- 
Mi^  a  German  theologian,  a  desoendant  of  the 
preoeding,  born  in  1603,  died  in  18T6.  He  trai 
a  Lutheran  pastor  and  t«aoher  in  Naremberg 
from  1829  to  1843,  and  for  the  rest  of  hie  life 
professor  of  dogmatics  at  Erlangen.  He  itsb 
one  of  the  foanden  of  the  Ztittchrifl  fUr 
ProUitanCitmu*  uTtd  Sirehe.  His  works  in- 
clude, besidea  treatises  on  the  Lntberao  ohuroh, 
Origimt ;  tin  Beitray  tur  DogmengaehiehU  d»* 
8.  Ji^ThunderU  (1837) ;  Beitrdgt  «wr  Icirch- 
Ikken  0&rutolMU(lBiB);  and  ChrUtiPenon 
Uttd  Wert  (8  Tola.,  186ft-'64). 

THQaiSHUr,  LmI*  it,  a  French  tboologian, 
bom  in  Ail,  Provence,  Aug.  28,  1S19,  died  in 
Paris,  Dec.  34, 169S.  He  studied  in  the  college 
of  UaraeiUes,  beoame  a  member  of  the  French 
Oratorr,  was  appointed  to  the  ohaif  of  philos- 
ophj  in  the  college  of  PSsenas,  where  ha 
adopted  Platonic  principlea,  and  tangbt  dog- 
matic theology  for  six  jean  at  Saamur.  From 
1694  to  1S07  he  iras  professor  of  dogma  in 
the  seminary  o(  St.  Mogloire,  Paris,  ^so  de- 
livering lectures  on  church  history  and  disci- 
pline. He  seemed  at  first  to  favor  the  opinions 
of  the  Jansenists,  but  soon  declared  against 
them.  In  16BT  he  pnbliahed  DitttrUttionf^  in 
Concilia  Otntralia  tt  Fartievlaria,  in  which 
he  taoKht  that  to  the  pope  alone  belongs  the 
right  of  assembling  seneral  councils;  that  these 
OouncilH  are  not  in  themselves  necessary  -,  that 
in  all  matters  of  discipline  and  government  the 
autboritj  of  the  pope  is  superior  to  that  of  a 

Sneral  council;  that  the  qaeation  of  papal  in- 
iibility  should  never  be  discussed,  but  that  it 


a  oonncil  inferior  to  itself  when  separated  from 
the  pope."  These  opinions  aroused  the  bos- 
tilitj  of  the  parliament  and  of  the  Gallioan  por- 
tion of  the  clergy,  and  the  regent  suppressed 
the  work.  His  most  important  worka  are ; 
Mimcint  (ur  la  grdet  (3  vols.  Svo,  1668 ;  2 
vols.  4to,  1682) ;   Aneimnt  *t  nouvellt  ditei 


pli?t«  da  VEgliu  touekanX  Im  bin^fieei  et  let 
Un^iar*  (&  vote.  foL,  lS78-'9;  transUtad  into 
Latin  by  the  author,  1888,  1788);   Dogmata 


ThtologUa  (8  vols,  fol.,  1680~'e9 ;  6  rote.,  1864- 
'e) ;  7Va*U  da  Vuniti  de  T&glita  et  det  moy»M 
qua  let  prinMt  ehritiant  ottt  tmploytM  pour  y 
fain  rmitrer  muz  qui  en  itaiant  lipari*  (1686- 
'8) ;  and  Traita  det  idiU  el  autret  moyant  tpiri- 
tueli  et  temporalt  dont  on  itat  aarvi  dant  tout 
let  tempt  paw  itablir  et  pour  mainteniT  ruiiiti 
da  r^liie  eatholiqua  (8  vols.  4to,  1708). 

THOHiSIO?!,  a  town  of  Knox  co.,  Maine, 
adjoining  Rockland,  on  the  Knox  and  Lincoln 
raUroad,  60  m.  E.  N.  E.  of  Portland ;  pop.  in 
1870,  8,092.  The  state  prison  is  situated  here, 
and  extensive  granite  qnarries  in  the  neigh- 
borhood are  worked  by  convict  labor,  which 
ia  also  employed  in  the  manufacture  of  boots, 
shoes,  and  carriages.  The  inhabitants  are 
chiefly  engaged  in  manntaoturing  and  export- 
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ing  lime  and  in  ship  building.  Aboot  140,000 
casks  of  lime  are  produced  annoally.  Tbertt 
are  a  few  other  mannfactorie*,  two  national 
banks,  a  savings  bank,  a  fire  insurance  coin- 
pany,  and  six  cburehea.  Thomaaton  was  in- 
corporated in  1777,  and  included  until  1S46 
Rockland  and  Bouth  Thomaaton. 

mOMPSON,  a  8.  E.  central  oonnty  of  Da- 
kota, recently  formed  and  not  included  in  tho 
oensna  of  1870 ;  area,  about  S36  sq.  m.  It  is 
interseotMi  by  the  Dakota  or  James  river  and 
it*  N.  fork.    The  surface  is  rolling  prairie, 

THOMFSOll,  ligHtw  A*'I<*L  <"i  American 
clergyman,  bom  in  Goshen,  Oonn.,  April  80, 
1812.  He  was  ednoated  at  Tale  college,  at 
the  theological  seminary  at  East  Windsor  Hill, 
Oonn.,  and  at  the  university  of  Berlin.  Since 
1843  he  has  been  pastor  of  the  Eliot  Oongre- 
gational  church,  Roihury,  Masa.  In  1864-'S 
he  aocompanied  the  Rev.  Dr.  Anderson  as  « 
depntation  to  tLe  missions  of  the  Amerioaii 
hoard  in  India.  He  has  publiahed  "Songa  ia 
the  Night"  (Boston,  1849);  "The  Lomba 
Fed,"  which  has  been  tranalated  into  the  ILih- 
rattalangu^;  "The  Young  UartjrB ;"  "Last 
Hours,  or  Words  and  Acts  of  the  Dying" 
(1861);  "The  Poor  Widow,  a  Memorial  of 
Mrs.  Anna  F.  Waters"  (1854 ;  translated  into 
Tamil);  "The  Better  Land"  (1866);  "The 
Yoke  in  Youth,  a  Memorial  of  H.  M.  Hill " 
(1856) ;  "  Gathered  Liliea,  or  Little  Children  In 
■*"  "(1898);  "FeedingtheLambs"  (1859); 


Seeds  and  Sheaves"  (1BQ8);  and  "ChriatDa 
Consolator"  (1869). 

THOBPSON,  1.  WirdiwaTth.    See  supplement. 

ISOMFSOIf,  Bt^Jaala.    See  Ruufokd. 

mOHPSOX,  Cephas  &,Jer<nt,  and  C^M  See 
supplement. 

TBOMPSON,  DaaM  FtcTM,  an  American  nov- 
elist, bom  in  Cliarlestown,  Maae.,  Oct.  1, 1796, 
died  in  Montpelivr,  Yt.,  June  6,  1666.  He  was 
admitted  to  the  bar  in  Virginia,  practised 
law  in  Uontpelier,  VL,  and  held  the  offlcea  of 
re^ster  of  probate,  clerk  of  the  legislature, 
compiler  of  the  statutes,  judge  of  probata, 
clerk  of  the  county  and  of  the  supreme  court, 
and  secretary  of  state.  He  published  "May 
Martin,  or  the  Money  Diggera"  (188G,  manj 
times  reprinted);  "Adventures  of  Timothy 
Peacock "(1835);  "TheGreenMonntainBoya'' 
(Montpelier,  1840) ;  "  Locke  Amaden,"  a  graph- 
ic picture  of  the  New  England  district  school 
as  it  was  (Boston,  181T);  "Lucy  Hoemer" 
(1848) ;  "  The  Rangers,  or  the  Tory's  Daugh- 
ter "  (1850) ;  "  Gant  Gnrlay,  or  the  Trappera 
of  Lake  TIrabagog"  (1857^;  "The  Doomed 
Chief  "  (1880) ;  and  "  History  of  the  Town  of 
Montpelier.  Vermont"  (1860).  From  1849  to 
1856  he  edited  the  "Green  Mounts  Free- 
man "newspaper. 

IHOHFSOK,  OBkeO,  an  English  pMQter,  bom 
in  Loudon  aoout  1800.  In  1874  she  acquired 
great  fame  by  her  "  Roll  Call,"  relating  to  the 
Crimean  war,  which  was  parchaaed  by  the 
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qnMn.  Id  the  niminer  of  I8Y5  ahe  exhibited 
another  militei?  picture,  and  at  the  oIobo  of 
the  seine  jear,  on  her  return  from  ItaJj,  a 
"  Vintage  Sketch  in  Tucaiij." 

mmnwr.  Sir  Bhtt.  »  Gnglieh  rorseon, 
born  at  FramUnKhain,  Suffolk,  Auk-  0,  1820. 
He  was  edncated  at  Universitj  coUege,  Lon- 
don, became  aaoistant  mrgeon  of  the  coU^e 
hoepitol  in  1858,  aargoonin  1808,  andprofeeeor 
of  clinical  eurKery  in  16S6,  and  vaa  udghted 
in  186T.  He  has  published  "The  Pathology 
and  Treatment  of  Btriotnre  of  the  Crethra" 
Oondon,  18SS  ;  8d  ed.,  1609; ;  "  The  Enlarged 
Prostate,  iU  Pathologj  and  Treatment "  (1867 ; 
Sd  ed.,  incloding  the  Jaokeonian  prize  etaaf 
of  the  royal  eollwe  of  surgeons  for  1660, 18S1; 
8d  ed.,  1868) ;  "  Practical  Lithotomy  and  Lith- 
otrity"  (1868;  Sd  ed.,  1871);  and  "Clinical 
Lectores  on  Diseases  of  the  Urinary  Organs" 
(1868;  Sded.,  1870). 

TBOMWWt,Jistpfc  Puriak,  an  American  clergy- 
man, born  in  Philadelphia,  Ang.  7,  1619.  He 
graduated  at  Tsle  college  in  16S8,  studied  the- 
ology at  Andover  and  New  HaTsn,  and  was 
ordained  pastor  of  the  Ohapel  street  Oongre- 
gatioDsl  church.  New  Haven,  in  November, 
1840.  From  184JI  to  1873  he  was  minister 
of  the  Broadway  Tabernacle  chnroh  in  New 
York.  While  at  New  Haven  be  was  one  of 
the  originators  of  the  "New  Eoglandbr,"  a 
OongregMional  quarterly  review,  and  he  was 
also  one  of  the  founders  of  tbe  "  Indepen- 
dent"  newflpaper.  In  18C3  he  originated  tbe 
plan  of  tbe  Albany  Gongregationalist  conven- 
tion. He  was  also  a  manager  of  the  American 
Congregational  nnion,  and  of  tbe  American 
home  m  isai  on  ary  society.  In  1869  he  visited 
Palestine,  Mt  Sinai,  Egjpt,  and  other  oriental 
oonntries;  and  he  has  since  devoted  mach  time 
to  oriental  atadiee,  especially  Egyptology,  the 
resnlte  of  which  have  appeared  in  hia  contri- 
bntionB  to  the  "North  American  Review,"  the 
"Bibliotbeca  Sacra,"  the  "Joamal  of  the 
American  Geographical  and  Statistical  Soci- 
ety," Smith's  "Dictionary  of  Biblical  Geog- 
raphy and  Antiquities,"  and  the  revised  edi- 
tion of  Kitto's  "Oycloptedia  of  Biblical  Liter- 
atare."  Harvard  university  conferred  npon 
him  t&e  degree  of  D.  D.  In  1866.  He  now 
(1876)  resides  in  Berlin.    Dr.  Thompson  has 

Sblished  "  Memoir  of  Timothy  Dwlght "  fNew 
Lven,  1844) ;  "  Lectures  to  Young  Uen  "  (New 
York,  1848);  "Hints  to  Employers"  (1847); 
"  Memoir  of  David  Hale  "  (I860) ;  "  Foster  on 
Miinons,  with  a  Preliminary  Essay"  (1860); 
"  Stray  Meditations  "  (1862  ;  revised  ed.  en- 
titled "The  Believer's  Refuge,"  1857);  "The 
Invaloable  Possession "  (186S);  "Egypt,  Past 
and  Present"  {Boston,  1866);  "The  Early 
Witnesses"  (1867);  "Memoir  of  Rev.  David 
T.  Stoddard  "  (New  York,  1868) ;  "  The  Chris- 
tian Graces"  (1869);  "Tbe  College  as  a  Re-  . 
Bgiou  Institution  "  (1869) ;  "  Love  and  Pen- 
alty"(1860);  "Bryant Gray"  (1868);  "Chris- 
tianity and  Emancipation  "  (1868) ;  "  The  Holy 
Comforter "  (1866) ;  "  Man  in  Genesis  and 
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Geology"  0869);  "Theology  of  Christ,  from 
His  Own  Words"  (1870);  "Home  Worship" 
(1871) ;"  Church  snd  State  in  the  United  State*  " 
(1874);  and  "Life  of  Christ"  (1876). 

IBOHFSM,  I^nt,  an  American  sculptor,  born 
in  Queen's  county,  Ireland,  in  1888.  Ue  came 
to  the  United  States  at  on  early  age  with  his 
mother,  a  widow,  who  settled  in  Albany,  N, 
Y.  While  studying  in  the  medical  college  be 
also  attended  a  drawing  achool,  and  waa  en- 
couraged In  hia  taste  for  art  by  William  Bart 
and  S.  D.  Palmer.  When  tbe  latter  opened  a 
atadio  for  sculpture  in  Albany,  Thompson  be- 
came bis  pupil,  and  remained  with  him  nine 
years,  making  himself  known  by  bis  ideal  head 
of  "LitUe  Nell,"  which  be  twice  copied  to  fill 
orders,  and  by  his  busts  and  medallion  portraits. 
In  1 BC8  he  settled  in  New  York,  and  waa  elected 
an  aasooiate  of  the  national  academy  of  derign. 
In  1 869  bis  bust  of  the  "  Trapper  "  seenred  his 
election  as  an  academician,  and  he  soon  after 
became  a  member  of  tbe  council ;  and  be  also 
served  on  tbe  committee  for  the  erection  of  the 
new  building  of  the  academy.  He  now  (18T6) 
resides  in  Florence,  Italy.  Among  Mr.  Thomp- 
son's principal  works  are  a  statue  of  Gen.  John 
Sedgwick,  erected  at  West  Point;  a  colosssl 
statne  of  Nwoleon,  now  owned  by  Mr.  Pincbot 
of  Milford,  Fa. ;  a  statue  of  Gen.  Winfield  Scott, 
erected  at  the  soldiers'  home  near  Washington ; 
a  soldiers'  monument  at  Pittsfleld,  Mass.;  a 
statue  of  the  Rev.  Abraham  Pierson,  first  pres- 
ident of  Yale  college,  erected  in  tbe  college 
grounds;  and  many  busts  and  bass-reliefs. 

IWHOTBIHI,  ItsaM  PerHMt,  an  English  po- 
litioal  reformer,  bomin  HnH,  March  16,  1788, 
died  Sept.  6,  1869.  In  180S  be  entered  the 
navy  as  midshipman,  end  in  1806  went  into 
the  army  as  second  lieutenant  In  1806  he 
was  made  governor  of  Sierra  Leone.  One  of 
his  first  acta  was  to  issue  a  proclamation  for 
the  eoppresnon  of  the  slave  trade  in  the  col- 
ony ;  and  the  opposition  raised  against  him  by 
the  slave  traders  caused  his  recsll.  He  ar- 
rived in  England  in  tBIO,  returned  to  tbe 
army.and  served  in  the  penlnsnlar  campaign 
of  1818,  in  France  in  1814,  and  afterword  in 
the  Pindoree  campaign  in  India,  In  1819, 
having  learned  Arabic,  he  accompanied  Sir 
Wilham  Eeir  Grant  in  the  expedition  up  the 
Persian  golf,  and  assisted  in  tbe  negotiation  of 
tbe  treaty  with  the  Arab  tribes,  by  which  tbe 
slave  trade  was  declared  piracy.  In  1664  he 
was  made  major  general.  In  1614  he  pub- 
lished a  work  entitied  "On  a  Constitution." 
He  was  one  of  tbe  contributors  to  tbe  "  West- 
minster Review  "  on  its  establishment  in  1824, 
and  five  years  afterward  became  joint  pro- 
prietor, vrriting  for  it  oonstantiy  till  1886. 
His  "Com  Law  Catechism"  (1827)  was  tbe 
most  effective  attack  upon  the  protectionist 
system.  He  was  several  times  elected  to  per- 
Itament.    A  selection  from  his  misoellanaons 


at  PickenariUe,  &.  C,  Sept.  8,  171)8^  died  in 
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Tallabusee,  FU.,  Not.  SS,  1868.  He  gradasted 
at  the  Boath  Ovolioa  aollege  in  1S14,  and  wu 
Admitted  to  the  bar  in  1819.  He  wu  ■  mem- 
ber of  the  legiilatnre  from  1828  to  1880,  when 
he  beoame  solicitor  of  the  western  cironit. 
During  the  nullifioation  excitement  he  was 
eleoted  bj  the  lagislatare  brigadier  general  of 
militia  (liJSS).  From  188S  to  1841  he  was  a 
member  of  oongreM,  and  wu  prominent  in 
debate  aa  a  leader  of  the  whig  party.  In  1843 
he  was  appointed  minister  to  Hexioo.  During 
his  mission,  he  made  tiro  important  treaties, 
and  prooared  the  liberation  of  more  than  200 
Texan  prisoners,  man^  of  whom  were  sent 
home  at  his  own  charge.  On  his  return  he 
pablished  "  Reoollections  of  Mexioo "  (8vo, 
Sew  York,  1848). 

IWHIFSOIirTIIif,  a  Tillage  in  the  town  of 
Enfield,  Hartford  oo.,  Oonneoticat,  IT  m.  S. 
of  Hartford;  pop.  shont  S,600.  It  is  on  the 
E.  bank  of  the  Oonneoticat  river,  and  on  the 
New  Haven,  Hartford,  and  Springfield  rail- 
road. It  is  ohieSy  noted  for  ita  manafaetnre 
of  oarpeta,  being  the  seat  of  the  Hartford  ear- 

Kt  company'!  works,  whioh,  according  to  the 
«at  retams,  contain  S97  looms  and  produce 
3,800,000  jarda  annually. 

TBOK^WMm  Mm,  an  English  antiqaary, 
bom  in  Weatminiter,  Nor.  16,  1808.  He  was 
for  some  years  clerk  of  printed  papers  in  the 
hoDse  of  lords,  and  in  1883  was  appointed  sab- 
librarian  of  that  boase.  His  first  separate  pab- 
lioation  WB«  "A  OoUection  of  early  Prose  Ro- 
mances" (3  vola.,  1928).  ThU  was  followed 
by  "Lays  and  Legends  of  YariooB  Nations" 
(13S4);  "Book  of  the  Court"  (1838);  "Three 
Noteteta  on  Shakespeare  "  (188D) ;  and  "  Han- 
nah IJshtf oot,  Qneen  Oharlotte,  and  the  Cheva- 
lier d'Eon  "  (1887).  He  has  also  edited  "Aneo- 
dotes  and  Traditions"  (1888),  "  Stow's  Survey 
of  London"  (184S),  and  "  Caiton'e  Heynard 
the  Fox"  (1844).  His  reputation  rests  princi- 
pally on  the  establishment  of  the  periodical 
"Notes  and  Qaeriee." 

raOBSOir.  L  lilkMT  IM4,  a  British  phyai- 
ctan,  bom  in  £dinbnrgh,  Jan.  7,  1TT8,  died  at 
Ealing,  Middlesex,  July  3,  1849.  He  was  edn- 
oated  at  the  high  school  of  Edinbnrgb,  studied 
medicine,  in  1TS8  became  a  member  of  the 
speonlative  society,  and  in  1T9B  of  the  royal 
medical  society,  and  in  1800  settled  in  London 
as  a  general  practitioner.  In  1626  he  became 
a  member  of  the  royal  coUege  of  physicians, 
in  1828  professor  of  materia  medica  in  London 
univaraity,  now  University  college,  and  in  1888 

Erofessor  of  medical  iariaprndence.  His  works 
tolnde  "The  London  Dispensatory"  (8vo, 
ISll),  and  "  Elements  of  Materia  Medioa"  (8vo, 
1S8S),  both  many  times  reprinted.  IL  Kitt»' 
rtM  Bjvlrt  ">  English  anthoresa,  wife  of  the 
preceding,  bom  in  Etmria,  Staffordshire,  in 
1800,  died  in  Dover,  Deo.  17,  1868.  Shejrab- 
liahed  "  Memoirs  o*  the  Conrt  of  Henry  VIII." 
(a  vols.  8to,  London,  1926);  "Memoirs  of 
Sarah,  DuoheM  of  Marlborough  and  of  the 
Ooort  of  Qneen  Anne"  (3  Tola.,  188S) ;  "  M«- 
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molra  of  the  JaoobltM  of  1710  and  1740"  (8 
vols.,  1846);  "Memoirs  of  the  Visooimteaa 
Sundon,"  &c.  (2  vole.,  1847) ;  "  KeooUeotions 
of  Literary  Obaraoters  and  Celebrated  Plaoea  " 
(3  vols.,  1868) ;  "  Court  Sear«ts  "  (3  vols.,  18D7) ; 
"Life  and  Timet  of  George  Villiers,  Duke  of 
Buokiugham"(8Tols.,  1660);  and  several  nov- 
els. "Queens  of  Society"  and  "Wits  and 
Beanx  of  Society"  were  written  with  her  son, 
John  Oockbnm  Thomson,  under  the  paeudo- 
nymea  of  Qrace  and  Philip  Wharton. 

IBOKSOK,  Ckutas,  an  American  patriot,  bom 
at  Maghera,  connty  Derrj,  Ireland,  Nov,  29, 
1739,  died  at  Lower  Merion,  near  Philadelphia, 
Aug.  16,  1634.  He  oame  to  America  at  the 
age  of  11,  was  educated  in  Maryland,  taught  a 
Friends'  academy  in  Philadelphia,  and  ^ter- 
vard  went  into  bnainess  in  that  city,  and  waa 
an  intimate  friend  of  Franklin.  He  waa  secre- 
tary of  the  continental  oongreHS  throughont  its 
existence  (1774-'S8),  and  of  the  first  United 
Stotei  honse  of  represeutativee  till  his  resigna- 
tion in  July,  1789.  John  Adams  called  nim 
"  tbe  Sam  Adams  of  Fbiladelphia,  the  life  of 
the  cause  of  liberty."  He  was  the  author  of 
"An  Enquiry  into  tbe  Causes  of  the  Aliena- 
tion of  the  Delaware  and  Shawaneee  Indians" 
(8vo,  London,  1769) ;  a  translation  of  the  Bi- 
ble, the  first  English  version  of  the  Septiia- 
gint  (4  vols.  8T0,  1808);  and  "A  Synopsis  of 
the  foar  ETBOgeliati"  (1816). 

raOMSOK,  Edward,  an  American  clergyman, 
bom  in  Portsea,  England,  in  October,  1610, 
died  in  Wheeling,  W.  Va.,  March  22, 1870.  In 
1819  hisparenta  settled  in  Wooster,  Ohio.  He 
gradoated  is  medicine  at  the  university  of 
Peonaylvania  in  1829,  and  in  1888  joined  Hie 
Ohio  Methodist  Conference.  In  1688  he  be- 
came principal  of  Norwalk  seminary,  Ohio, 
and  in  1844  was  eleoted  by  \he  general  confer- 
ence editor  of  the  "Ivies'  Repository."  In 
1846  he  became  president  of  the  Ohio  Wesley- 
an  nniversity  at  Delaware,  Ohio,  and  in  1680 
was  elected  editor  of  the  "  Chriatian  Advocate 
and  Joorual."  He  was  elected  bishop  in  1864^ 
made  an  extend ve  tour  of  mtsnonary  observa- 
tion in  Oennany,  Scandinavia,  Bulgaria,  India, 
and  China,  and  organiied  tbe  Indian  missions 
into  an  annual  conference.  He  waa  a  ifiember 
of  every  general  conference  from  1840  to  1864. 
Re  pnblidied  "  Educational  Eaaays  "  (new  ed., 
Cincinnati,  1866);  "Moral  and  Religions  Es- 
says" (1856);  "Biographical  and  Incidental 
Sketchea"  (1866) ^  "Letters  from  Enrope," 
notes  of  a  tour  through  England,  France,  and 
Switzerland  (1866);  "Letters  from  India, 
China,  and  Turkey"  «  vols.,  1870). 

IVOICMHI,  Jaass,  a  British  poet,  bom  at  E<1- 
nam,  Roxburghshire,  Scotland,  Sept.  11,  1700, 
died  at  Eew  Lane,  near  Richmond,  Aug.  27, 
1748.  He  was  the  son  of  a  clergyman,  and 
passed  sis  years  at  the  nniversity  of  Edin- 
burgh, the  last  four  of  which  were  devoted  to 
theological  stodiea,  About  1734  he  went  to 
London,  and  for  several  months  was  tutor  in 
the  family  of  Lord  Binning.    A  fragment  of 
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blank  TNve,  wriKen  hj  him  at  the  age  of  li, 
WM  first  pablished  in  S  life  of  the  poet  bj 
Allan  ODnningfaam  in  1S41,  Ua  pnbluhed  in 
UarcU,  1726,  hia  blank  verw  poem  of  "Win- 
tar,"  for  tha  oopTngbt  of  wluoh  ha  reoeiTed 
three  gnineaH,  and  three  editions  were  called 
for  in  a  year.  In  1727  speared  "  Snmmer," 
followed  b7  "Britannia"  and  a  "Poem  aacred 
to  the  Hemorf  of  Bir  laaao  Newton ;"  in  ITS8, 
"  Spring ;"  and  in  1780,  "  The  Seasons,"  com- 
pleted bj  the  addition  of  "Antanin,"  in  a  4to 
▼olome,  of  wbioh  461  copies  were  subscribed 
for  at  a  guinea  each.  In  172B  he  produced 
"  Sophonisba,"  a  tragedy,  acted  with  moderate 
mooess  at  Drurj  Lane.  In  17ai-'8  he  travelled 
on  the  continent  as  tntor  of  the  eon  of  Sir 
Oharlea  Talbot,  afterward  lord  chancellor,  and 
on  hia  retnm  to  England  oommeucad  on  alab< 
orate  poem  on  "Liberty"  (6  parts,  ITSS-'O). 
It  waa  abridged  by  Lord  Lytteltou  in  collect- 
ing the  aatbor'B  works  for  pablication,  and  in 
that  oondition  it  (till  appears.  He  had  mean- 
while been  placed  in  easy  ciroomatanoes  by 
the  appointment  of  seoretarr  of  briefs  in  the 
oonrt  of  chancery,  bestowed  npon  him  by  Lord 
Talbot,  After  Uie  death  of  the  cbancellor  in 
1787  he  lost  the  place,  bat  reoeiTed  from  the 
prince  of  Wales  a  pension  of  £100  a  year.  He 
DOW  prodaoed  SDcnewiTely  his  dramas  "Aga- 
memnon" (1788),  which  narrowly  escaped  beins 
dlamned  <m  the  lirst  night,  and  "Edward  and 
Eleanora,"  the  repreeentation  of  which  wb« 
prohibited  nnder  the  operation  of  the  act  for 
UoemBing  dramatic  performanoee ;  the  maaqne 
of  "Alfred,"  written  in  ooDiimction  with  Mal- 
let, which  contains  the  celebrated  song  and 
chonu,  "  Rule  Britannia,"  set  to  masio  by  Dr. 
Ame ;  and  "  Tanored  and  Sigismnnda,"  per- 
formwl  with  anoceaa  at  Drnry  Lane  in  1746. 
Abont  this  time  he  waa  appointed  sarreyor 
general  of  the  Leeward  islands,  the  duties  of 
which  ware  disoharged  by  a  depnty,  while  the 
dear  emolnments  amounted  to  £800  a  year; 
and  the  latter  part  of  his  life  was  paMod  in  an 
el^ant  retreat  at  Kew  Lane.  In  1 74S  appeared 
"  The  Caatle  of  Indolence,"  on  which  he  had 
labored  for  manjc  years.  His  poathnmons  play 
of  "OoriolanuB"  was  performed  at  Covent 
Gardecr.  Thomson  waa  a  man  of  gross  appear- 
ance and  exceedingly  indolent  disposition.  The 
latest  edition  of  his  complete  works  U  in  two 
Tolnmes  (London,  1870). 

nWlBMa  L  Jsats,  a  British  eiril  engineer, 
bom  In  Belfast  about  1816.  He  waa  educated 
in  Belfast  and  Glasgow,  where  his  father  was 
profeuor  of  mathematics.  He  took  the  mas- 
ter's d^jee  in  1&40,  stndied  ciTil  ennneering 
and  mechanioa,  beoame  a  pnpil  in  the  Eorseley 
iron  works,  near  Tipton,  South  StaSordshlre, 
entered  the  Berrloo  of  William  Fairbaam,  and 
afterward  settled  in  Belfast  as  a  civil  engineer. 
In  1857  he  was  appointed  professor  of  civil 
eniiineering  in  Queen's  college,  Belfast,  and  in 
1672  professor  of  engineering  and  mechanics 
in  the  university  of  Glasgow.  Prof.  Thomson 
has  been  prominently  employed  as  a  consoh- 
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iag  engineer  for  water  snpply,  irrigatioii,  and 
obber  agricultural  engineering.  He  inTent«d 
the  Tortex  turbine^  and  the  jet  pump  and  in- 
termittent reservoir,  for  driuning  swamp  lands. 
Hia  iuTeatlgMiona  of  the  lowering  by  pressure 
of  the  freezing  temperature  of  water  suggested 
the  pwfeot  solution  of  the  problem  of  glaciers. 
Abont  40  pwers  by  him  on  physics,  mathema- 
tics, and  medianios  have  been  iiabltehed  in  the 
"  Cambridge  and  Dublin  Matnematical  Jour- 
nal," the  "Edinburgh  Philosophical  Journal," 
the  "Transactions"  of  the  royal  societies  of 
London  and  Edinburgh,  the  "  Proceedings  "  of 
the  Britiak  associatitm,  and  the  "  Transactions" 
of  the  institodon  of  engineers  of  Scotland.  D. 
Bir  WBhw,  a  British  mathematician,  brother 
of  the  preceding,  bom  in  Belfast  in  June,  1824, 
He  studied  in  Glasgow  nniverrity,  and  after- 
ward at  Oambridgc,  where  be  graduated  in 
184G,  and  became  a  fellow  of  St.  Peter's.  In 
1846  he  was  made  professor  of  natural  philo- 
sophy in  Glasgow  university,  which  post  be 
still  holds  (1876).  For  seven  years  he  was 
editor  of  the  "Cambridge  and  Dublin  Mathe- 
matical Journal,"  among  his  oontributioni  to 
which  was  one  on  "  Distribution  of  Electricity 
on  Spherical  Conductors"  (1846).  In  1866  he 
delivered  the  Bakerian  lecture  on  "Electro- 
dynamic  Properties  of  Uetals."  He  has  con- 
stmoted  several  beautiful  instruments  for  the 
study  of  electrical  phenomena,  and  is  at  pres- 
ent engaged  in  perfecting  a  tide-calculating 
machine.  He  invented  l£e  mirror  galvano- 
meter and  syphon  recorder,  for  ocean  tele- 
graphy, which,  owing  to  their  extreme  deli- 
cacy, can  be  worked  by  very  low  battery  pow- 
er. He  has  made  Important  contributiouE  to 
the  science  of  magnetism,  and  investigated  the 
laws  of  heat.  (See  Hkat.)  He  was  knighted 
in  186S.  Among  his  published  papers  are 
"  Thermal  Effects  of  Fluids  in  Uotion,"  "  The 
Uathematioal  Theory  of  Elasticity,"  and  "  The 
Btgidity  of  the  Earth."  A  volume  of  his  pa- 
pers on  eleebostatics  and  magnetism  appeared 
m  1872. 

imwm,  Tkmaa,  a  British  chemist,  bom  at 
Crieff,  Perthshire,  April  18,  1778,  died  at  Kil- 
mnn,  Argyleahire,  July  2,  1852.  He  was  edu- 
cated at  the  university  of  fit  Andrews  and  at 
Edinburgh,  and  in  17Sfl  became  a  contributor 
to  the  "  Enojclopiedia  Britamiica,"  hia  chemi- 
cal articles  in  which  formed  the  basis  of  his 
"System  of  GhemiBtry"  (4  vols,  8vo,  1802). 
He  waa  one  of  the  first  to  snggest  the  use  of 
chemical  symbols,  and  among  the  first  to  eluci- 
date the  atomic  theory  of  Dalton,  In  1810  be 
published  the  "Elements  of  Chemistry"  (8vd); 
in  1812,  the  "History  of  the  Royal  Society  of 
London  "  (4to) ;  and  in  1818,  "  Travels  in  fiw&< 
den,"  which  country  he  had  visited  in  the  pre- 
vious year.  In  1818  he  went  to  Ixindon  and 
commenced  the  "  Annala  of  Philosophy,"  which 
he  edited  till  1822.  In  1817  he  waa  chosen 
laotm^r  at  the  university  of  Glasgow,  and  in 
1818  was  made  professor  of  chemistry.  Hia 
other  works  are:  "An  Attempt  to  Establish 
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the  First  Prinolples  o(  Ohemistry  by  Eiperi- 
ment "  (2  vols.,  1825) ;  "  The  History  of  Chem- 
istry" (3  Tolg.,  1830-'81);  "Outlines  of  Min- 
eralogy and  Geology"  (3  vols.,  1886);  and 
"Brewing  and  Distillation"  (184B).— His  son 
Thomas,  gnperintendent  of  the  East  India  aom- 

riany's  botanic  gardens  at  Oaloutto,  has  pnb- 
isbed  an  acoount  of  his  travels  in  the  western 
Himalaya  and  Thibet  (8vo,  18BS). 

raOHSOK,  WUU%  an  English  clergyman, 
born  in  Whitahayen,  Feb.  11.  1819.  He  was 
edaoaied  at  Qaeen's  college,  Oxford,  of  which 
he  was  succesBively  fellow,  tutor,  and  pro- 
Tost.  He  was  ordained  in  1842,  beoarae  select 
preacher  at  Oxford  in  1843,  Bampton  lecturer 
in  18B8,  rector  of  All  Sools,  Marylehone,  in 
1865,  preacher  of  Lincoln's  Inn  in  1858,  bishop 
of  Gloucester  and  Bristol  in  1851,  and  arch- 
bishop of  York  in  1803.  He  has  pnbliahed 
"The  Atoning  Work  of  Christ"  (London, 
1853);  "Ontline  of  the  Necessa^  Laws  of 
Thought,"  a  text  book  in  several  English  and 
American  colleges  (1842 ;  9th  ed.,  1868);  "Life 
in  the  Light  of  God's  Word  "  (1887) ;  "  Limits 
of  Philosophical  Inquiry"  (1888);  and  ser- 
mons, pastoral  letters,  and  lectures. 

nOK,  in  Scandinavian  mythology,  the  first 
bom  of  Odin  and  Frigga,  the  bravest  and  bold- 
est of  all  the  gods.  He  directed  the  winds  and 
the  seasons;  agrionltare  and  the  family  rela- 
tions were  nnder  bis  speoial  care;  and,  nnlike 
Odin,  he  was  opposed  to  war  among  men.  In 
the  Eddas  he  appears  as  the  champion  of  gods 
and  men,  destroying  monsters  and  giants  with 
his  bolts  of  thunder.  A  terrible  hammer  was 
hurled  at  his  victim,  and  after  the  blow  was 
dealt  the  weapon  returned  to  his  hand.  His 
waist  was  bound  with  a  girdle  which  forever 
renewed  the  strength  he  ^ent  in  battle.  Thor 
has  been  compared  with  Heroules,  Jupiter,  and 
the  old  Bason  deity  Irmin.  The  fifth  day  of 
the  week  has  from  him  received  its  name, 
Thursday. 

1BIHUX  (Gr.  A^pol),  the  chest,  or  upper  part 
of  the  trunk  of  the  body,  situated  between  the 
neok  and  the  abdomen.  The  osseous  frame- 
work of  the  thorax  consists  of  the  12  dorsal 
vertebrffi  behind,  the  sternum  or  breast  bone 
in  front,  and  the  ribs  upon  each  side.  The 
spaces  between  the  ribs  are  occupied  by  the 
iotercostal  muscles,  external  and  internal.  The 
floor  or  inferior  wall  of  the  thorax  is  OMisti- 
tated  by  the  diaphragm,  a  vaulted  muscular 
sheet,  with  a  central  tendinous  expansion,  the 
convexity  of  which  looks  upward  toward  the 
chest,  while  its  oonoavity  looks  downward  to- 
ward the  abdomen.  The  general  form  of  the 
thorax  is  conical,  with  a  broad  base  below, 
and  presenting  at  its  upper  extremity  a  com- 
paratjveiy  narrow  and  nearly  circular  open- 
ing, bounded  on  each  side  by  the  curved  bor- 
ders of  the  flrst  pair  of  ribs,  through  which  the 
trachea,  (esophagus,  nerves,  and  blood  vessels 
pass  from  the  neck  into  the  chest,  or  tiee  verta. 
The  frame'Work  of  the  chest  thus  constituted 
has  a  oonsidersblA  degree  of  elaatioity,  oviag 
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to  the  ottTved  form  of  the  ribs  themsdves,  and 
to  the  fact  that  they  are  articulated  with  the 
sternum  by  elaetia  cartila^s  of  variable  length, 
oblique  in  position.  Owing  to  the  mobUity  of 
the  ribs  at  their  vertebral  articulations,  they 
are  capable  of  being  rotated  outward  and  ele- 
vated by  the  action  of  the  intercostal  mosclea, 
and  of  thus  expanding  the  cavity  of  the  chest 
laterally.  The  expansion  also  takes  place  at 
the  same  time  in  an  antero-poaterior  direc- 
tion, since  the  sternum  itself  is  elevated  by 
tiie  movement  of  the  ribs  and  carried  further 
away  from  the  spinal  ooluom;  in  this  way  a 
produced  the  alternate  rising  and  falling  of  the 
wsUs  of  the  chest  during  respiration.  By  the 
contraction  of  the  diaphragm  the  central  ten- 
don of  this  muscle  is  drawn  downward  at  the 
moment  of  inspiration,  thus  also  expanding  the 
chest  vertically. — The  oavity  of  the  thorax  has 
a  general  oonoidal  form,  corresponding  with 


Cattt]'  or  tb<  Thorn  In  Mm.  onraed  tnlitlori]',  ihawlsg 
Uie  taiUniil  oqniu.  a.  fr,  c  ITppsr.  mLddlt.  and  lover 
V>bM  of  tbo  rigbl  loiiB^  <f.  r.  Upper  ud  loner  lobn  of 
the  Ml  Idbs.  /.  Hurt.  o.  PulmonH?  nrUry.  A.  Pnl- 
moour  Tsln.  I.  AorU.  f.  Boperior  rini  cara.  I.  Up- 
per Borflkce  of  tbe  dUphrv^io.  m.  Lower  oiUvuUj  of 
Urn  wemiuii.    n.  TtkIis*. 

its  external  conflguration.  It  is  partially  divi- 
ded, however,  into  lateral  halves  by  th«  for- 
ward projection  of  the  bodies  of  the  dorsal  ver- 
t«l»%,  leaving  on  each  side  of  tbe  spinal  column 
a  tolerably  deep  rounded  groove  or  fnrrow. 
The  principal  organs  contained  in  the  cavity 
of  the  thorax  are  the  heart,  lungs,  and  great 
blood  vessels.  The  heart  is  situated  nearly  in 
the  median  line,  with  its  point  directed  down- 
ward and  toward  the  left  side,  and  the  lower 
part  of  its  inferior  and  posterior  surface  rest- 
ing upon  the  central  tendon  of  the  diaphragm. 
The  superior  and  inferior  venie  cave,  the  aor- 
ta, the  pulmonary  artery,  and  the  pulmonary 
veins  are  connected  with  the  base  of  tbe  heart, 
mostly  about  the  level  of  the  junction  of  the 
third  costal  cartilage  with  the  sternum.  The 
lungs  are  on  each  side,  moulded  to  the  form  of 
the  oavity  in  wluch  they  are  contained,  and 
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parti  J  lapping  over  the  heart  and  great  vessels 
m  sa  anterior  view.  The  trachea  entera  the 
cavitj  of  the  chest  behind  the  Biiperior  Tena 
cava  and  the  arch  of  the  aorta,  and  the  ccso- 
phafOB  is  aitaated  atiil  further  backnard,  in  im- 
mediate contact  with  the  spinal  colnmn.  The 
phrenic  nerre  paaaea  down  on  each  side,  be- 
tween the  aabcIaTian  artery  and  vein,  in  front 
of  the  root  of  the  lang,  between  the  plenra  and 
pericardiam,  to  be  distribnted  to  the  masonlar 
tissue  of  the  diaphragm.  The  pnenmogastrio 
nerves  descend  behind  the  roots  of  the  longs, 
where  thej  give  ofi  their  pulmonary  branches, 
and  then  aooompany  the  ouophsfns  throngb 
on  opening  in  the  diaphragm  to  ue  Btomach. 
The  thoracic  portion  of  the  great  sympathetic 
serve  is  on  each  side  of  the  spinel  columa,  as 
a  chain  of  ganglia,  each  ganglion  resting  apon 
tho  head  of  a  rib,  and  connected  by  nervom 
filaments  with  those  above  and  below, 

IHOtElO,  ■hkt  Dartd,  an  American  anthor, 
bom  in  Concord,  Uass.,  July  12,  181T,  died 
there,  Kay  G,  1862.  Be  gradnated  at  Harrard 
college  in  1S87,  and  after  teaching  school  for 
a  short  time  became  a  land  surveyor.  In  this 
pursuit  he  worked  no  more  than  was  neces- 
sary to  gain  the  means  for  his  simple  wants, 
and  devoted  most  of  his  time  to  reading,  wri- 
ting, pedestrian  eionrsions,  and  stndy.  Em- 
erson says  of  him:  "Few  lives  contain  so 
many  reuunoiations.  He  was  bred  to  no  pro- 
feanon;  be  never  married;  he  lived  alone;  he 
never  went  to  church;  he  never  voted;  he 
refused  to  pay  a  tax  to  the  state;  be  ate  no 
flesh,  he  drank  no  wine;  be  never  knew  the 
UM  of  tobacco;  and,  though  a  naturalist,  he 
naed  neither  trap  nor  gan,"  In  1S4G  he  built 
a  small  frame  house  on  the  shore  of  Walden 
pond.  Concord,  and  lived  in  it  alone  for  two 
years,  working  and  studying.  He  published 
"A  Week  on  the  Concord  and  Merrimack 
Rivers"  (Boston,  1849),  and  "Walden,  or  Life 
in  the  Woods  "  (1864).  After  his  death  were 
published  "Eionrsions  in  Field  and  Forest," 
with  a  biographical  sketch  by  S.  W.  Emerson 
(1883);  "The  Maine  Woods"  (18B4);  "Cape 
Cod"(18B5);  "Letters  to  Vanona  Persons," 
with  nine  poems  (186C);  and  "A  Yankee  in 
Canada,"  with  anti-slavery  and  reform  papers 
(1888).— Bee  "Thorean,  the  PoetNatnrBliBt," 
by  William  Eilery  Channing  (Boston,  18T3). 

nMICX,  or  nartaiH,  a  rare  metal  discov- 
ered in  1826  by  Berzelios  in  a  black  mineral 
called  thorite,  fonnd  in  a  syenitic  rock  in  Nor- 
way. It  is  obtdned  by  reducing  the  chloride 
with  potasBinm  or  sodinm.  It  Is  a  gray  me- 
tallic powder  having  much  resemblance  to  zir- 
coninm,  and  acquires  a  metallic  lustre  by  pres- 
sure. Its  specific  gravityisT'S  to  7'8;  symbol, 
Th.  It  takes  fire  when  heated  considerably  be- 
low redness,  and  bums  with  great  brilliancy, 
forming  thorina,  ThOi,  a  white  substance  of 
sp.  gr.  9-402.  Thorinio  chloride,  ThCli,  is  pre- 
pared by  passing  dry  chlorine  over  a  heated 
miitnre  of  thorina  and  charcoal.  It  crystal- 
lizes in  rectangular  four-sided  tables,  which 
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are  deliquescent  and  very  soluble  in  water. 
Tborinic  sulphate,  with  potassio  sulphate,  forms 
thorinio  potasslo  sulphste,  KiSO.,ThSO,,U,0, 
which  is  soluble  in  water,  but  is  precipitated 
by  a  saturated  solution  of  potassic  sulphate. 
Thorinio  sulphate  is  characterized  by  being 
precipitated  by  boiling  its  solntion,  which  re- 
dissolves  on  cooling.  Oxalic  acid  g^ves  with 
salts  of  thorium  s  white  insoluble  oxalate  of 
the  metaL 

TBOSH,  a  name  used  In  combination  for 
various  spinescent  plants,  hut  by  itself  re- 
stricted to  species  of  the  genus  eratagvt,  of 
the  rose  family.  The  genus  belongs  to  that 
division  of  the  family  (tribe  pomeas)  which 
includes  pyrtis,  the  apple,  pear,  Jic.,  and  dif- 
fers from  this  chiefly  m  the  structure  of  the 
fruiL  About  6G  species  are  described  (which 
is  probably  many  more  than  really  exist), 
found  In  Europe,  A^a,  and  North  America, 
and  a  single  one  in  the  Andes  of  Columbia; 
they  are  shrubs,  or  sometimes  smsll  trees, 
and  often  armed  with  thorns,  which  are  abor- 
tive or  suppressed  brsnches.  The  leaves  are 
sltomate,  simple,  often  lobed,  and  in  some 
species  evergreen ;  the  abundant  flowers,  usn- 
aJly  in  terminal  clusters,  though  much  smaller, 
closely  resemble  those  of  the  spple  in  struc- 
ture, are  generally  white,  sometimes  rose-col- 
ored, and  fragrant;  styles  one  to  five;  the 
usually  red  and  sometimes  edible  fruit  is  a 
drupe  rather  than  a  pome ;  the  carpels,  instead 
of  being  parchment-like  as  in  the  apple,  form- 
ing when  ripe  a  hard,  bony,  one-  to  five-celled 
stone,  or  one  to  five  distinct,  bony,  one-seeded 
stones.  There  are  about  a  dozen  species  of 
thorn  in  the  Atlantic  states,  three  or  four  of 
which  are  peculiarly  southern,  and  two  natn- 
rolized ;  a  few  of  the  native  species  extend 
across  the  continent,  and  a  small  number  are 
peculiar  to  the  far  west.  Ii  their  wild  state, 
as  well  as  in  cultivation,  the  species  are  much 
disposed  to  vary. — One  of  the  most  noticesble 
and  finest  of  the  native  species  is  the  cockspur 
thorn  [cratama eru»-gaUi),wii\ch  extends fram 
Canada  to  Florida  and  west  of  the  Mississippi. 
When  well  developed  it  is  a  small  tree,  10  to 
SO  ft.  high,  with  numerous  nearly  honEontal 
branches  forming  a  round  head;  tho  sharp 
and  slender  thorns  are  2  to  4  in.  long,  and 
often  show  their  branch-like  nature  by  bearing 
leaves  when  young;  the  obovate  leaves  taper 
to  a  wedge-shaped  base,  are  serrate  toward 
the  apex,  very  thick,  smooth,  dark  green,  and 
shining  above,  1^  to  2  in.  long;  the  flowers, 
produced  on  spnrs  shorter  than  the  thorns,  are 
succeeded  by  bright  red,  nearly  globular  fruit, 
about  half  an  inch  in  diBmet«r.  This  pro- 
duces in  the  wild  state  varieties  differing  much 
in  their  foliage,  and  its  synonymes  are  numer- 
ous; there  are  also  some  garden  varieties,  one 
of  them  remarkably  dwarf.  It  was  introduced 
int«  England  nearly  200  years  sgo,  and  is  there 
vdaed  ss  an  omsmental  shrub  dr  small  tree; 
eiperiments  have  been  made  with  it  here  as 
a  hedge  plant,  to  which  nse  it  is  perhaps  better 
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adapted  than  uxy  other  native  tborn,  but  it  has 
the  disadvantages  oommon  to  plants  of  this 
genns  mentioned  nnder  HBitea.  The  bard 
close  wood  of  thii  and  oUier  species  takes  a 
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fia&  polish,  and  serrea  for  handles  to  hammera 
aod  other  tools,  but  on  acooont  of  Its  small 
size  its  use  is  limited.  Among  the  moat  oon- 
aplononsof  the  native  species  ia  the  Washington 
thorn  (C.  ctrrdala),  which  grows  ^om  Virginia 
southward,  but  haa  been  somewhat  cultivated 
as  a  hedge  plant  farther  north ;  it  grows  10 
to  20  ft.  high,  and  Is  verj  spiny  ;  its  broad 
leaves,  sometimes  eligbtlj  heart-shaped  at 
base,  are  often  three-lobed;  the  trait,  the  siie 
of  peas,  ia  bright  red.  The  aoarlet-fmited 
thorn  (G.  oceeiaea),  with  smooth,  thin,  ronnd- 
iah-ovate  leaves,  and  oorol-red  but  scarcely  edi- 
ble fruit,  is  very  oommon.  Bo  also  is  the  pear 
or  black  tbom  {G.  tomtntota),  which  has  thiok- 
ish  ovate  or  obovate,  sharply  toothed  leaves, 
downy  when  yonng,  very  targe  fragrant  flow- 
ers, and  globular  or  pear-shaped  fruit  three 
fourths  of  an  iooh  aprosa,  scarlet  or  orange, 
and  edible,  havlngoftenapleasaDt  flavor;  there 
are  several  varieties  oF  this,  ooe  or  which  has 
ita  fruit  dotted  with  white.  The  parsley -leaved 
thorn  (C.  api\folia),  distiDgiiiabed  bj  its  much 
out  leaves,  is  foond  from  Vii^nia  southward. 
The  sammor  haw  (C.  oitiTalU)  of  South  Caro- 
lina, and  growing  sonthward  and  westward,  is 
a  small  tree  found  on  the  margina  of  the  pine- 
barren  ponds ;  it  has  wedge-obovate,  thick 
leavea,  and  globose,  large,  red  fruit,  whioh 
ripens  in  early  anmmer,  and,  being  qi]it«  jnicy 
vitb  a  pleasant  acid  flavor,  is  much  esteemed 
for  making  tarts  and  jellies.  The  remaining 
native  species  are  only  of  interest  to  the  bota- 
nist.— Among  exotic  thorns,  the  beat  known 
is  the  hawthorn  {0.  oxyacantha),  also  called 
white  thorn,  and  in  England  May  or  May  tree, 
and  also  (^nickset,  from  its  bring  set  to  form  a 
quick  or  livinff  fence  or  hedge.  The  term  baw 
ia  applied  to  the  fruit  of  this  and  other  thorna; 


but  being  from  the  A.  8.  Ao^o,  a  f enoe  or  hedge, 
hawthorn  really  means  a  hedge  thorn,  and  the 
origin  of  the  name  points  to  this  nse  of  it  in 
very  early  times.  The  spedes  ia  found  throagh- 
ont  Europe,  Siberia,  and  central  Asia;  and  as 
it  was  early  introdaoed  into  this  country,  it  has 
become  more  or  leaa  naturalized  in  the  older 
states.  Its  smooth  leaves  ore  wedge-shaped  at 
the  base  and  cnt4obed  and  toothed  above;  ita 
abundant  flowers  appear  in  May,  and  are  fol- 
lowed by  ovoid,  ooral-red,  rather  amsll  frnit. 
The  varieties  are  numerous,  the  (»tali%ues  con- 
taining 80  or  more,  which  diSer  from  the  nor- 
mal form  in  the  shape  of  the  tree,  some  being 
very  pendoloas,  in  the  character  of  the  leavea, 
and  in  the  f  onn  and  color  of  the  flowers ;  the 
bloom,  usually  white,  varies  from  blush  througb 
pink  and  rose  color  up  to  a  recently  introduced 
scarlet,  and  there  are  doable  as  veil  aa  ungia 
flowers  of  the  white  and  various  abade*,  so  that 
a  collection  of  the  forms  of  thia  apeclea  alone 
would  present  a  great  variety.  The  Glaston- 
bnry  thorn,  near  the  abbey  of  that  name  in 
England,  is  a  variety  of  hawthorn  flowering 
twice  a  year ;  it  blooms  at  the  nsnol  time,  and 
also  hears  a  crop  of  very  early  flowers,  which 

rn  about  Cbriatmas.  In  England  the  baw- 
rn  is  the  almost  univeraal  hedge  plant,  it 
bring  as  well  adapted  to  that  climate  aa  it  is 
unfltted  to  ours ;  the  early  attempts  at  hedging 
in  thia  country  were,  in  imitation  of  the  home 
practice,  mode  with  this  plant ;  and  the  general 


Hiwlboni  (CnCiivui  oiTKulbii). 

tailore  with  it  brought  all  hedging  into  disre- 
pute. (See  llanoE.)  The  evergreen  or  pym- 
oanth  thorn  (0.  pyraeantha),  from  the  south 
of  Europe,  was  distributed  several  years  ago 
aa  a  doairable  hedge  plant ;  it  haa  ahining,  ever- 
green, mostly  oblong  leaves,  about  an  inch  long, 
with  small  clustera  of  flowers  and  brilliant  red 
fruit;  it  has  become  naturalized  near  Wash- 
ington and  in  some  other  looolities;  in  a  cli- 
mate not  more  severe  than  that  of  Virginia 
it  makes  an  excellent  bedgo.  An  aoeidentol 
variety  with  white  or  yellowish  frnit  is  (as  is 
aometlmea  the  caae  with  Tarieties)  mor«  roboat 
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and  pramiMs  to  be  B  valn&ble  hedge  plant, — 
The  pyrftoanth  thorn  is  readily  moltiplied  from 
ODttings,  but  the  havthom  and  onr  natire  epe- 
dea  ere  moatlj  raised  from  weds,  which  are 
verj  slow  in  gennituiting;  the  Fruit  i»  plaoed 
in  what  it  oa])ed  the  "  rot  heap,"  where  mixed 
with  earth  it  is  eTpocad  to  the  weather  for  a 
fear  before  aowing.  Thorns  from  the  seed 
are  need  as  stocks  upon  which  to  graft  the 
double  ftod  other  desirable  varietiee,  and  some 
of  onr  Tigorons  native  spedes  bare  been  need 
aa  stocks  for  the  pear;  but  there  is  no  advan- 
tage in  nmng  these  etooks,  and  unless  the  (Raft- 
ing is  done  below  the  sorfooe  of  the  stm  the 
pear  la  apt  to  break  awaj  from  the  thorn. 

niMN,  a  town  of  the  kingdom  and  tbe 
proTinoe  of  Prosiia,  on  the  rigttt  bank  of  the 
Vistnla,  C2  m.  8.  W.  of  Harienwerder ;  pop. 
in  18T1,  16,ai9.  It  hae  three  Proteataut  and 
three  CathoUo  oharohea.  fomons  maiiiifaota- 
riee  of  gingerbread,  and  an  important  trade 
In  com  ana  Imnber.  It  is  the  birthplaoe  of 
Oopemione,  of  wttom  there  is  a  statne  in  the 
market  place  and  a  moDameot  in  the  Oatholio 
St.  John's  chmMh.  It  is  stronglj  fortified. — 
Thorn  was  founded  about  1380  by  the  Tentonio 
knights.  It  Joined  the  Hanse  league,  and  in 
1464  placed  itself  under  the  protection  of  Po- 
land, to  which  it  was  confirmed  h;  the  peace 
with  the  order  concluded  there  in  14S6.  lo 
1734  a  riot  between  the  students  of  the  Protes- 
tant gTmuaeiam  and  those  of  tbe  Jesuit  school 
leid  to  a  bloodj  persecution  td  the  Protestant 
dtiseiu.    Thors  baa  repeatedlj  been  besieged. 

ISMH  APHrE.    Bee  Datuea. 

IWnHMBT,  «eii|e  Writer,  an  English  author, 
bom  in  London  in  1828,  died  Jnne  II,  18T8. 
In  1840  he  pabliahed  a  series  of  topographioal 
and  antiquarian  papers  in  the  "  Bristol  Jonr- 
saL"  After  I8G8  he  abandoned  the  name 
Oeorge.  He  published  "Lsts  and  Legends,  or 
Ballads  of  the  New  World  "  (London,  lesi); 
'^Honarchs  of  the  Hun,  or  AdTentures  of  the 
BncceneerB"(1866);  "Shakespeare's England," 
and  "  Art  and  Nature  at  Home  and  Abroad  " 
(ISCfl);  "Legend  of  the  Wandering  Jew," 
and  "  Songs  of  the  Cavaliers  and  Boandhwde  " 
(1867);  "Every  Man  his  Own  Trnmpcter,"  a 
novel  founded  on  Hontloo's  memoirs  (1868) ; 
"Life  in  Spam,  Past  and  Present"  (1869); 
"Turkish  Life  and  Character"  (18B0);  "Brit- 
ish Artists  from  Hogarth  to  Turner"  (3  vols. 
8vo,  I860);  "Ice-Bound,"  "Cross  Country," 
and  "life  of  J.  M.  W.  Turner,  R.  A."  (1881) ; 
"True  as  Steel"  (1868);  "Wildfire"  (1854); 
"Haunted  London,"  and  "Tales  for  the  Ma- 
rines "(1866);  "  Greatheart,  a  Oomish  Novel " 
(1866);  "Two  Centuries  of  Song,"  aooUeotion 
of  tw«ii«soe«M(1867);  " The  Vioar's  Conrt- 
Aip,"  and  "Old  Stories  Retold"  (1869);  "A 
Tour  round  England"  (1870);  "Old  and  New 
London"  (2  vols.,  1878-'4);  and  "Historical 
and  L^ndary  Ballads  and  Songs,"  a  oolleo- 
tioa  of  his  previooaly  paUished  poems  (1876). 
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nOKnnXt  sir  Uma,  an  English  punter, 
bom  in  Weymouth  in  16T6,  died  there,  May  4, 
1784.  He  settled  in  London,  and  during  the 
last  80  yean  of  bis  life  was  employed  on  im- 
portant works,  including  the  eight  pictures  in 
chiaroscuro  illustrating  the  history  of  St.  Paul 
on  the  inner  dome  of  Bt.  Paul's  cathedral,  and 
the  decorations  at  Eensington  palace,  Blen- 
heim, and  Greenwich  hospital.  In  1734  he 
opened  an  academy  for  drawing  at  bis  bouse. 
Hogarth  was  bis  pupil  and  son-in-law.  He 
was  knighted  by  George  L,  and  represented 
Weymouth  in  parliament. 

IBOBinWf,  BshbL  an  English  mtboT,  bora 
in  London  in  17S4,  ^ed  May  9, 1768.  He  was 
educated  at  Oxford,  and  in  conjunction  with 
George  Golman  the  elder  began  a  periodical, 
"The  Connoisseur,"  which  lasted  from  Jan- 
nary,  17S4,  to  September,  1766.  With  Ool- 
mon  also  he  was  one  of  the  original  proprie- 
tors of  "The  St.  James's  Ohronicle,"  In  1793 
he  pnhlidied  "An  Ode  on  St.  Cecilia's  Day, 
adapted  to  the  antient  British  Mnsio,  vii.,  the 
Salt-box,  tbe  Jewe-harp,  the  Varrow-bonea 
and  Cleavers,  the  Hum-strum  or  Hurdy-gurdy, 
&o.,  with  an  Introduction  giving  an  Account 
of  those  truly  British  Instruments"  (4to,  Lon- 
don); the  ode  was  set  to  music  by  Dr.  Bur- 
ney,  and  performed  on  the  instmments  named 
with  great  success.  In  conjunctioo  with  Cot- 
man  and  Richard  Warner  he  published  "  The 
Comedies  of  Plautus,  translated  into  familiar 
Blank  Verse"  (2  vols.,  1767),  of  which  he 
translated  "Amphitryon,"  "  The  Braggart  Cap- 
tain," "  The  Treasure,"  "  The  Miser,"  and  "The 
Shipwreck."  In  1768  he  published  "The  Bat- 
tle of  iha  Wigs,  an  additional  Cento  to  Br. 
Garth's  Poem  of  the  Dispensary  "  (4to). 

lUOBHTOK,  HaUhew,  a  dgner  of  the  Dec- 
laration of  Independence,  bom  in  Ireland  in 
1714,  died  in  Newhuryport,  Kass.,  June  24, 
1808.  His  fsQier  emigrated  to  America  about 
1T17.  The  son  was  educated  at  Worcester, 
Mass.,  studied  medicine,  end  commenced  prac- 
tice at  Londonderry,  N,  H.  In  1746,  as  a  sur- 
geon, he  joined  a  New  Hampshire  division  of 
GOO  men  m  tbe  expedition  agsinst  Louisbnrg. 
At  tbe  beginning  of  the  revolutionary  war  Dr. 
Thornton  was  a  colonel  In  the  militia.  When 
a  provindal  convention  was  colled,  he  was 
chosen  its  president;  but  he  was  immediately 
appointed  to  represent  New  Hampahire  in  the 
congress,  and  was  permitted  to  sign  the  Dec- 
laration of  Independence  after  taking  his  seat 
in  September,  1776.  Subsequently  he  was 
chief  justice  of  the  court  of  common  ploos  In 
New  Hampshire,  and  later  a  judge  of  the  su- 
perior court.  He  removed  from  Londonderry 
to  Exeter,  and  finally  fixed  his  reridence  at 
Merrimoi^,  where  be  purchased  a  large  estate. 

IBOBNWILL,  JiBCi  HnlsT)  an  American  der- 
gyman,  bom  in  Marlborongh  district,  S.  0.,  in 
1811,  died  In  Charlotte,  N.  0.,  Aug.  1,  1862. 
He  graduated  at  the  South  Carolina  college  in 
1820,  studied  theology,  and  commenced  preach- 
ing as  a  Presbyterian  minister  to  the  Waxhaw 
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ohnrch.  In  1686  he  was  elected  profeasor  of 
lodo  and  belleft-lvttrea  in  the  South  Oarolina 
ooTl^,  and  in  18S8  became  pastor  of  the 
Preabjterian  church  in  CalmoDia.  In  1840 
be  accepted  the  professorship  of  the  eviden- 
ces of  OhriatUnit^  and  the  ohaplaincj  of  the 
college,  and  in  Usj,  1853,  took  charge  of  the 
Glebe  street  ohnrch,  Charleston.  In  Decem- 
ber, 1852,  he  was  elected  president  of  the  col- 
lege, and  in  186S  resigned  to  lake  a  profes- 
sorship in  the  Presbyterian  theological  semi- 
narj  at  Columbia.  He  pabiishod  "  Arguments 
of  Roinaniats  Disaussed  aud  Befated  "  (Nev 
York,  1846);  "Discourses  on  Truth"  (1864); 
"On  the  Rights  and  Duties  of  Masters,"  and 
"  The  State  of  the  Countrj  "  (1861) ;  and  nu- 
merona  controversial  articles  in  the  "  South- 
ern Preshjterian  Review,"  defending  slaver; 
and  secesson.  His  oollected  works  have  been 
edited  hj  the  Rev.  John  B.  Adger  (3  rob. 
8vo,  Richmond,  18T4), 

mWNKBOFT,  Marr  (Fbaitoib),  an  English 
soalptress,  born  at  Tbornham,  Norfolk,  in 
1814.  She  was  a  pupil  o(  her  father,  John 
Francis  (1T80-18S1),  who  attained  great  eml- 
nenoQ  in  London  as  a  portrait  somptor,  and 
executed  busts  of  Queen  Victoria,  P^inoe  Al- 
bert, Wellington,  and  many  of  the  statesmen 
of  his  time.  In  1840  she  married  Ifr.  Thomy- 
oroft,  also  a  pupil  of  her  father,  and  in  1643 
accompanied  aim  to  Rome,  where  she  received 
instructions  from  Thorwaldsen  and  Gibson. 
After  her  return  in  1848  she  was  employed  to 
execute  statues  of  four  of  the  royal  cluldren 
in  the  character  of  the  four  seasons.  Her 
works  include  "The  Flower  Girl,"  "Sappho," 
"Sleeping  Child,"  and  "Girl  Skipping.'' 

mttODGH  BUS,  the  art  by  which  harmony 
Is  superadded  to  any  proposed  bass,  such  har- 
monies being  indicated  by  fignres  plaoed  un- 
der the  bast  notes.  The  term  is  also  used  like 
oounterpoint  as  synonymona  with  tbe  science 
of  harmony.    (See  Mnsio,  vol.  xii.,  p.  81.) 

nWWOHWORT.    SeeBoNMET. 

IVOftPB,  BnlMrti,  an  English  philologist, 
bom  about  1808,  died  at  Chiawick,  July  18, 
1870.  He  doToted  himself  to  the  study  of 
Anglo-Saxon,  translated  the  Anglo- Saxon  gram- 
mar of  Rask,  superintended  a  series  of  editions 
of  Anglo-Saxon  works,  including  the  metrical 
paraphrase  of  the  Bible  bv  Ciedmon  (18SS), 
and  published  Analeeta  Anglo-Baaoniea  (1634); 
"The  Anglo-Saxon  VerBion  of  the  Story  of 
Apollonius"  (1684);  Libri  Ptalmoram  Vertio 
Antigua  Latino,  cum  Paraphrari  Anglc-Sax- 
oniea  (183S);  tbe  great  collection  entitled  "An- 
cient Laws  and  Institutes  of  England,  with  a 
Compendious  Olosaary,"  &o.  (1840);  Cod^ 
MonUniU  (1Si2);  "  Northern  Mythology  "  (8 
'Vols.,  1851-'3),  a  critical  collection  of  Qie  le- 
gends of  Scandinavia  and  northern  Germany; 
"  The  Anglo-Saxon  Chronicle  "  (2  vols.  8yo, 
1861) ;  and  Diplomatieum  Angltcvm  /Ev%  Sato- 
enici,  a  collection  of  English  charters  (186G). 

TBOBWlLDSra,  Bertd,  a  Danish  sculptor,  bom 
at  sea  between  Iceland  and  Denmark,  Not. 
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19, 1770,  died  in  Copenhagen,  March  84, 1844. 
He  was  the  son  of  an  loelander,  who  was  a  wood 
carver,  and  was  christened  Bartholonueus,  bat 
was  ctdled  by  the  diminutive  Bertel,  which  the 
Italians  tamed  into  Alberto.  At  the  age  of  11 
he  entered  the  free  school  of  the  academy  of 
arte  in  Copenhagen.  At  IT  he  gained  the  sil- 
ver medal  of  the  academy;  at  20  the  smaD 
gold  medal  (or  bis  "Heliodorns  driven  from 
the  Temple;"  and  in  17S8  the  grand  prise, 
which  entitled  him  to  a  small  etipend  for 
studying  abroad.  For  several  years  after  his 
arrival  in  Rome  (March  8,  17ST),  his  progress, 
owing  to  illness  and  his  own  diffidence,  re- 
ceived no  adequate  recognition.  He  was  pre- 
paring in  1803  to  return  to  Denmark,  when 
his  model  of  "  Jason  bearing  the  Golden 
Fleece"  attracted  the  notice  of  Thomas  Hope, 
who  oSered  him  a  liberal  sum  for  the  exeon- 
tion  of  tbe  statoe  in  marble,  which  reached 
England  only  in  1824.  His  earliest  efforts 
reflected  the  idealism  of  classic  art,  and  hia 
Mars,  Mercury,  Ganymede,  the  Graces,  V»- 
nuB,  Cupid  and  Payohe,  Hector  and  Priam, 
and  "  Dance  of  the  Huses  on  Uount  Heli- 
con" are  among  the  best  modern  imitatioDa 
of  the  antique.  A  more  important  work  was 
the  magnificent  baas  relief  of  the  "  Triom- 
phal  Entry  of  Alexander  into  Babylon,"  the 

Elaster  cast  of  which  was  completed  in  1612 
y  order  of  Napoleon,  for  the  Quirinal,  Two 
copies  in  marble  are  in  existence,  one  of  whicb 
is  in  the  palace  of  Christiansborg,  Copenha- 
gen. As  Thorwaldsen  gained  in  confidence 
and  eieontive  power,  he  rose  above  the  mere 
imitation  of  Greek  sculpture,  and  devoted  him- 
self to  original  works.  In  1816  he  made  a 
brief  visit  to  Copenhagen.  His  prc^esa  thither 
through  Italy  and  Germany  was  one  continnonB 
ovation,  and  on  arriving  at  his  native  city  he 
was  escorted  in  triumph  to  apartments  pre- 
pared for  him  in  the  royal  palace  of  Charlot- 
tenborg.  Returning  to  Rome  in  1630,  he  be- 
gan the  series  of  religious  works  which  stamp 
him  as  one  of  the  regenerators  of  sculpture. 
Among  these  was  his  colossal  group  of  "  Christ 
andtheTwelve  Apostles,"  now  in  Uie  catheilral 
church  of  Copensagen.  In  Uie  same  church 
are  his  statuee  of  the  fonr  great  prophets  and 
many  fine  bass  reliefs,  and  the  exterior  la 
adorned  by  hia  frieie  of  "  Christ  bearing  the 
Cross,"  and  by  a  group  in  alto  rilievo  repre> 
eenting  the  "Preaching  of  St.  John,"  which 
fiUs  the  pediment.  He  also  executed  seated 
statues  01  Galileo,  of  Copernious,  in  Warsaw, 
and  of  Byron,  in  Trinity  college  library,  Cam- 
bridge; a  monument  to  Pius  VII.;  and  a  vast 
number  of  other  works.  His  largest  single 
work  is  tbe  colossal  lion  near  Lucerne,  Switx- 
erland,  commemorating  tbe  Swiss  gnards  who 
Cell  in  defending  tbe  Tuileries,  Aug.  10,  1799; 
and  among  his  statues  in  bronze  are  those  of 
Schiller  at  Stuttgart  and  Gutenberg  at  Mentc 
Ial8S8  he  returned  to  Copenhagen  ma  frigate 
famished  him  by  the  government,  and  waa 
lodged  in  the  royal  palace.    He  died  auddenlj 
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of  disesM  of  the  beart,  just  after  he  had  token 
bis  Mat  in  the  theatre.  He  was  engaged  nntil 
within  a  few  hours  of  hia  death  apon  a  bust  of 
Luther,  which  waa  left  unfinished.  Be  was  a 
man  of  mach  modeatr,  generoiity,  and  amlfr- 
bilitf.  As  n  sonlptor  of  bass  relief  he  sor- 
pagaed  enj  of  hia  oontemporariea ;  and  some 
of  bis  imalier  works  in  this  department,  as 
tha  "Day"  and  "Night,"  modelled  in  181C  at 
a  sin^e  sitting,  display  a  fertile  vein  of  poetio 
imagm&tion  and  eieoiitive  refinement.  In  other 
works  of  the  class  he  neglected  the  exeontion 
for  the  parpose  of  attaining  vigor  and  strength. 
His  entire  oolleotiDD  of  works  of  art,  and  the 
bulk  of  bis  large  personal  property,  wore  be- 
(^ooathed  to  tha  citj  of  Oopeshagen  for  estab- 
lishing and  supporting  the  celebrated  mnseam 
containing  his  maiiBolenm  and  marble  or  plas- 
ter copies  of  all  his  works,  of  whioh  Hoist 
published  120  lithographs  in  his  Mmi«  Thor- 
valdttn  (Copenhagen,  18G1).  Engine  Plon 
established  in  16T4  a  Thorwaldsen  mnsenm  at 
the  Lonvre. — See  Thieler's  various  works  on 
Thorwaldsen,  inolnding  his  life  collated  From 
bis  antobiography  (German,  Xjeipeio,  16Q2-'6; 
Engluh  translation  bj  the  Rev.  M.  R.  Barnard, 
London,  1606),  and  Engine  Plon's  T^ertald- 
■en,  M  Die  tt  ton  (Miore  (Paris,  1887;  English 
translalion  by  Urs.  Cash^  Boey,  London,  18T4, 
sua  by  Uss  I.  U.  Luyater,  Boston,  1874). 

IWW,  JatfMS  lagnle  d«  (Lat.  Thuahds),  a 
French  historian,  born  in  Paris,  Oct.  8,  IfiSS, 
died  Uay  7,  1817.    He  was  the  son  of  a  first 

Eretddent  of  the  parliament  of  Paris,  gtadied 
iw  at  home  and  In  Italy,  and  was  early  en- 
gaged in  diplomatic  and  jadicial  employment*. 
In  1S66  he  was  one  of  the  depotiea  to  the  states 
general  at  Blois,  He  aided  in  effecting  a  rec- 
onotiiation  between  Henry  III.  and  Henry  of 
Navarre,  and  went  to  Germany  and  Italy  to 

froonre  men  and  money  for  them.  Henry 
V.  appointed  him  grand  master  of  the  royal 
library,  and  in  1S94  prhident  d  mcrti*r  of 
the  parliament  of  Paris.  He  was  ona  of 
the  framers  of  the  edict  of  Nantes,  and  sop- 
ported  the  rights  of  the  Gallioan  ohnroh  by 
preventing  the  adoption  of  several  decrees  of 
the  oonncil  of  Trent  On  the  death  of  Henry 
ly.  he  was  appointed  one  of  the  directors  of 
finance.  Bis  Hittoria  tui  Temporit  (completed 
from  his  materials  by  P6re  Dapay  and  Nicolas 
Riganlt  in  a  7th  ed.,  1620)  embraces  the  period 
from  ]5«  to  1607,  in  188  books.  The  only 
complete  edition  of  his  works  is  that  of  S. 
Bnokley  and  T.  Carte  (7  vols,  fol.,  London, 
1788X  inolnding  besides  the  above  his  anto- 
biography,  letters,  and  varions  essays,  with 
an  appendix  by  Bfgaalt  continaiag  the  hiatory 
to  the  death  of  Henry  IV.  A  French  transla- 
tion appeared  in  1734,  in  IS  vols.  4to,  and  a 
new  edition  of  his  antobiography  in  French, 
by  Masson,  in  1838.  De  Thou  also  left  some 
I^tin  poems:  Hieraaotophioti,  ttve  dt  Re  Ac- 
Hpitraria  Ubri  III.  (ito,  1B84) ;  Poemata  Sa- 
cra (12mo,  IS99) ;  and  Potteritati,  &o.  (12mo, 
1678). — Se»  "  life  of  Thnaniui,  with  some  Ao- 
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eonnt  of  hi*  Writings,"  by  the  Eev.  John  Col- 
linson  (London,  1807),  and  Diteowt  nir  la  tit 
et  Im  o^vragt*  dt  J.  A.  de  Thow^\ij  Philar^te 
OLasles  (Paris,  1824). — His  son,  Frakcois  Ac- 
OOSTE,  who  succeeded  him  in  the  royal  library, 
was  a  friend  of  Cinq-Mars,  and  was  executed 
with  him,  Bept.  12,  1643. 

THOViBS.    See  Du  Pbtit-Thosabb. 

IHOCSANB  IBUHDS.    See  supplement. 

TBUCEf  in  ancient  geography,  that  part  of 
modern  Torkoy  lying  between  the  Dannbe, 
tbe  Block  sea,  aea  of  Marmora,  Grecian  archi- 
pelago, the  Struma,  and  a  line  connecting 
that  river  with  the  Danube.  In  later  times 
that  part  of  Tbrace  between  the  rivers  Stry- 
mon  (now  Struma)  and  Nestns  (Kara-su)  was 
annexed  to  Macedonia  by  Philip,  and  the 
country  N.  of  the  Hiemns  (Balkan)  was  made 
by  the  Romans  a  serrate  province  nnder  the 
name  of  Mixsia.  Thrace,  in  the  narroweat 
sense,  was  bounded  N.  by  the  Beemns,  G.  by 
the  Fnxine,  8.  K  and  S.  by  the  Thracian  Bos- 
poros,  tbe  Propontis,  the  Hellespont,  and  the 
.£geau  sea,  and  W.  by  the  Nestns.  Two  o9- 
shoots  of  the  Hnmus,  the  Rhodope  (Deepoto 
Degb),  E.  of  the  Nestua,  and  a  parallel  range 
near  the  Enxine,  traversed  it  in  a  8.  £.  di- 
rection. It  was  watered,  besides  the  Nestns, 
by  the  Hebms  (Uarltza)  and  its  affluents  the 
Artiscns  (Tundja),  Agrianes  (Erkeneh),  and 
others.  The  principal  towns  were  Apollonia 
and  Balmydessus  on  the  Euiine;  fiyzantiuni 
(Constantinople)  on  the  Bospoms;  Selymbria 
and  Perinthns  or  Heraclea  (Erekli)  on  the  Pro- 
pontis ;  Oallipolis  (Galli^U)  and  Sestoa  on  the 
Hellespont,  in  the  Thraoian  Chersonesus  (pen- 
insula of  Qallipoli) ;  Lysimachia,  .£nos,  Me- 
sembrisj  Maronea,  and  Abdera,  on  the  ^ge- 
an;  and  Pliilippopolis,  Hadrianopofis  (Adria- 
nople),  and  Trajanopolis,  on  the  Hebrus.  The 
towns  on  the  coast  were  all  Greek  settlements. 
The  district  between  the  Strymon  and  Nestus, 
called  Macedonia  Adjects,  contained  Neapolis, 
Philippi,  and  Amphipolis.  In  the  times  of  He- 
rodotus and  Tbucydides,  Thrace,  in  the  wider 
sense,  waa  peopled  by  numeroua  tribes,  prob- 
ably Goths  and  Soythiana,  as  Gets,  Trerea, 
OdrysiB,  Triballi,  Daci,  and  Mceu.  At  an  early 
period  they  seem  to  have  greatly  influenced 
the  culture  of  the  Greeks,  eapecially  their 
mythology  and  reli^^ons  rites.  They  are  de- 
scribed as  powerful,  warlike,  and  cruel.  They 
norahipped  deitiea  identified  with  Mars,  Bac- 
chns,  and  Diana,  and  had  an  oracle  of  Bacchus 
on  a  lofty  summit  of  Bhodope.  Orpheus, 
Linus,  Mnaeas,  and  Enmolpus  are  said  to  have 
been  Thraoians.  Ve  find  fragments  of  the 
Thracian  race  also  in  parts  of  Asia  Minor  and 
central  Greece. — The  Tbraciana  are  said  to 
have  been  conquered  by  the  Teucrians  and 
Myaians.  They  were  subdued  by  the  Persians 
under  Darins,  but  recovered  their  freedom 
after  the  reverses  of  Xerxes.  Their  most  pow- 
erful Dative  mlers  were  Bitoloea,  king  of  tbe 
Odrysffi,  who  fell  in  battle  against  the  Triballi 
in  424  B.  0.,  and  bis  nephew  Seuthes,  after 
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whose  dMth  the  Thraoian  kingdtnn  vm  qilH 
up  in  parts.  Philip  ot  Maoedon  oonqnered  the 
gr«at«r  part  of  it.  and  after  the  death  of  Alex- 
ander it  was  ruled  by  LyBimaohns.  It  woa 
snbseqaeDtlf  aoDezed  to  Uiuwdoiiia,  and  final- 
ly, with  the  latter,  to  the  Roman  dominiona, 
though  it  long  continned  to  be  governed  bj 
native  chiefs.  After  the  division  of  the  Roman 
empire  it  shared  the  fate  of  the  eastern  part 
Its  main  porta  now  form  the  vilajet  of  Edimeh 
(Adrianople).  (See  Bodmkua.) 
IBBAUEi    Bea  Piozzi. 

mUSTMUIS,  an  Atheoion  ^neral,  attached 
to  the  democratio  party,  died  abont  the  dose 
of  890  B.  0.  In  411  he  was  in  oommaud  of 
an  Athenian  galley  in  the  fleet  at  Samos,  uid 
joined  the  opponents  of  the  oligarchioal  gov- 
ernment of  Ue  400.  He  was  soon  after  made 
a  general  by  an  assembly  in  the  c;imp,  and 
procnred  the  pardon  and  reeall  of  Alcibiades. 
At  the  battle  of  Oynoseema  ha  commanded  the 
right  wing,  and  Beoored  the  victory  by  a  sod- 
den attack  upon  the  Peloponneaians.  In  40T, 
with  a  fleet  of  SO  ihipe,  he  rednoed  most  of 
the  revolted  dties  on  the  ooast  of  Thraoe  to 
aabmiasion,  and  abont  the  same  time  was  with 
Alcibiades  elected  one  of  the  new  generals. 
Banished  on  the  establishment  of  the  thirty 
tyrants,  he  seized  with  the  aid  of  some  The- 
bans  the  fortress  of  Phyle,  and  with  1,000 
men  occupied  PirsaaB,  From  this  plaoe  he 
carried  on  a  brisk  warfare  against  the  thirty, 
and  the  tea  who  sDooeeded  them,  and  finally 
dehvered  Athens  and  restored  the  demooiatio 
government  (408).  In  896  he  led  an  army  to 
the  assistance  of  the  Thehons,  then  menaoed 
by  Sparta,  and  in  890  was  sent  with  40  ships 
to  aid  the  Rhodians  against  Telentiaa,  restored 
the  Athenian  interest  in  Byzantium,  seonred 
several  new  ollianoes,  and  reduced  Hethymna 
and  other  towns  in  Lesbos.  Afterward  sail- 
ing south,  he  anchored  in  the  Eurymedon, 
near  Aspendns  in  CtUcia,  when  the  inhabi- 
tants, exasperated  by  some  act  of  his  soldiers, 
kilted  him  in  the  night 

nUSTHBIfllS,  or  TnulMm,  bke.  See  Fb- 
xtraiA,  and  HAnmsAi. 

UL     See  Eutoeoa,  vol.  vi.,  p. 


IHBEiT&mfO  LETIBU,  sent  to  persons  for 
the  purpose  of  extortlnR  money,  have  been 
said  to  constitute  a  misdemeanor  'or  criminal 
ofFenoe  at  common  law.  Blackstone  says  that 
threatening  by  letter  (even  without  demand) 
to  kill  any  of  Uie  king's  snbjeots  or  to  flre  their 
houses,  &0.,  was  made  high  treason  by  a  statute 
of  Henry  VIII. ;  and  thon^h  this  is  no  longer 


States  there  are  atstntory  prorisions,  punishing 
with  great  severity  an  attempt  to  extoK  money 
by  means  of  a  threatening  letter.  It  may  be 
said  generally  that  a  threat,  to  be  Indictable, 
mnst  he  snoh  aa  might  natnrally  overcome  a 
man  of  ordinary  finnneas  and  sagacity;  and 
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the  money  demanded  under  the  threat  murt  ht 
money  to  which  the  sender  of  the  letter  haa 
no  right  In  England,  it  would  seem  to  be  on 
offence  at  law  to  pest  np,  on  a  placard  or  oth* 
erwise,  a  threatening  notice. 

IBUX  BIVOS  (Fr.  TVoi*  RivUm),  a  tAty 
and  port  of  entry  of  the  province  of  Qnebeo^ 
Oanada,  on  the  N.  bank  of  the  river  6t  Law- 
renoe,  at  the  month  of  the  Bt  Uaurioe,  62  m. 
8.  W.  of  the  city  of  Quebec  and  60  m.  N.  E. 
of  Montreal;  pop.  in  1861,  6,058;  in  1671, 
7,6T0.  It  is  connected  by  ferry  with  a  branch 
of  the  Grand  Trmik  railway  on  the  opporite 
bank  of  the  St  Lawrence.  The  chief  trade  ia 
in  lumber,  which  is  diipped  in  lai^  quantitiea 
to  Sontb  America,  the  West  Indies,  En^ond, 
and  the  United  States.  The  valne  of  importa 
for  the  year  ending  June  80,  1674,  was  $8S,- 
OST;  ot  exports,  $169,4fil.  An  additional  ele- 
ment of  prosperity  Is  the  manufacture  of  iron 
wares,  for  which  the  St.  Manrice  forgea,  S  m, 
distant,  are  noted.  The  city  contains  two 
branch  banks,  a  college,  an  En^ish  academy, 
m  Uranline  oonvent  and  school,  several  other 
schools,  a  tri-weekly  and  a  semi-weekly  news- 

SBper  (both  French),  a  Roman  Oatholio  catbe- 
ral  and  parish  ohnrch,  and  Episcopal,  Presby- 
terian, and  Wealeyan  Methodist  ohnrobes.  The 
streets  are  lighted  with  gas. — Three  Riven 
was  founded  In  16IS.  With  the  pariah  of  the 
same  name  it  forms  an  deotorai  diatzict  for 
parliamentary  purposes,  having  an  area  of  17^ 
sq.  m.  and  6,414  Inhabitants  in  1871. 

1BU8HiS>    See  Bsabe,  voL  xiv.,  p.  629. 

TflKBBDIfl  MiCHlHE,  a  machine  for  thresh- 
ing and  separating  grain  from  the  straw.  The 
threshing  floor  of  the  anoients  was  a  flat  snr- 
fooe  of  ground  oovered  with  clay  rolled  smooth 
and  bard.  Sheaves  of  grain  were  spread  evenly 
on  this  floor,  and  cattle  driven  over  it  nntU 
the  grun  was  beaten  out  by  the  conatsut  tramp- 
ing npon  it.  The  Egyptians  usually  mnzzled 
the  ox  while  threshing,  and  the  Greeks  are 
said  by  .i£lian  to  have  had  the  filthy  practice 
of  besmearing  the  mouths  of  animals  with 
dung  to  prevent  their  eating  the  grain.  The 
flail,  which  is  yet  in  common  use  by  small 
farmers,  is  a  very  ancient  invention.  Planks 
or  timbers  stuck  over  with  pieces  of  flint  or 
hard  wooden  pegs  were  used  to  some  ex- 
tent, but  answered  no  good  purpose.  Michael 
Menries  ot  Scotlaad  is  supposed  to  have  been 
the  first  inventor  of  a  machine  for  threahins, 
which  was  merely  an  adaptatdon  of  snitaUe 
mechanism  to  drive  a  large  number  of  fljuls  by 
water  power.  Though  unsacoessfnl  in  prao- 
tice,  this  machine  attracted  considerable  attri- 
tion. In  1766  a  Stirlingshire  farmer  named 
Leckie  invented  a  rotary  machine  which  ooo- 
sisted  of  a  set  of  cross  arms  attached  to  a  hori- 
zontal shaft,  and  the  whole  enclosed  in  a  cyBn- 
drioal  case.  It  proved  tolerably  effident  in 
threshing  oats,  bnt  was  not  adapted  to  wheat, 
aa  it  knocked  oS  the  entire  nead  from  the 
straw  withoat  separating  the  kernels.  Hr. 
Leckie  having  demonstrated  the  snperiority  ot 
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a  rotarj  motion  for  this  porpoee,  it  wu  aa 
euf  matter  to  remedj  th«  defects  of  hit  ma- 
ohiae  and  perfect  the  isTention.  In  1780  An- 
drew UdUe,  a  Scotchman,  made  an  impTOve- 
ment  on  Leokie'i  macliiiie  hj  Babatituting  & 
dram  or  cjlinder  with  beaten  attached  to  the 
oitcnmference.  He  Also  applied  rollers,  con* 
nected  bj  snitable  meohanism  to  the  driving 
gear,  for  feeding  in  the  straw.  When  operated, 
the  dmm  was  set  in  r^tid  motion  bj  water  or 
other  power;  the  sheaves  of  grain,  Qnbound 
and  plaoed  between  tha  rollera,  were  fed  in; 
and  the  beaters,  revolving  with  great  velooitj 
on  tba  periphery  of  the  dmm,  beat  ont  the 
grain  from  tba  heads  and  partiallj  separated 
ft  from  the  straw,  A  patent  was  procured  ia 
Great  Britain  in  1789,  when  Ur.  Meikle  oon- 
Strnctad  the  first  working  tnachine,  and  added 
manj  new  improvementa,  among  which  waa 
the  attachment  of  a  fan  mill,  by  which  the 
grain  was  separated  and  cleaned  from  botb 
straw  and  chaff.  Though  an  invention  of  vast 
Importance,  saving  annaslly  millions  of  dol- 
lars in  manual  labor,  and  immensely  inoreaa- 
ing  the  product  of  grain  throogbont  the  civil- 
ized world,  the  simplicity  of  the  threshing 
machine  and  the  perfeotioa  of  Meikle's  inven- 
Uonelefthttle  room  for  great  modem  improve- 
ments. HeiUe's,  with  some  modifioatioiis,  was 
the  first  form  of  drnm  maohina  ased  in  the  Uni- 
ted  States ;  bnt  although  the  beater  dram  is 
still  Qsed  in  Great  Britain,  it  baa  long  been  re- 
placed here  by  the  spiked  drnm,  which  rnna  at 
a  higher  speed.  This  form  of  machine  oonsiBtB 
priniiipally  of  a  concaTe  bed  made  of  heavy 
plank  lined  with  iron  spikes  arranged  spirally, 
into  which  the  dram,  ^so  armed  with  spirally 
diaposed  spikee,  reTolve&  Sncb  maobLoee  are 
capable  of  threshing  800  bushels  of  oats  and 
over  100  of  wheat  in  10  honra.  Moat  modem 
threshing  macbinea  have  grain  separaters  at- 
tached, by  whioh  the  grain  ia  winnowed  by  a 
revolving  fan,  and  also  elevators  which  are 
long  endless  aprons  moved  on  rollers,  fay  means 
of  which  the  straw  is  taken  up  into  a  mow  or 
on  to  a  stack.  Numerons  machines  of  this 
kind  are  employed  in  the  United  States,  ea- 
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pecially  in  the  Hiasissippi  and  Ohio  region. 
In  many  places  where  the  farma  are  not  large, 
it  la  the  practioe  to  employ  threshera  who 
move  their  macbinea,  wtdoh  are  on  wheels 
like  those  of  a  wagon,  from  place  to  place. 


One  of  these  maohines,  patented  by  Peter 
G«iser,  is  reprMonted  in  the  engraving.  M 
ia  the  feeding  board,  and  I  the  toothed  drnm, 
which  throws  the  straw  and  threshed  grain  on 
to  an  inclined  plane  between  I  and  B.  Be- 
tween B  and  0  there  is  a  rack,  through  which 
the  grain  falls,  while  the  straw  is  moved  for- 
ward on  to  the  elevator  N  by  means  of  a 
reciprocating  rsks.  The  grain  falls  back  on 
an  inclined  plane  to  £,  thence  down  over  the 
fluted  rollers  E  and  F,  where,  receiving  tbe  air 
blast  from  the  revolving  fan  H,  the  chaff  is 
blown  away,  the  grain  passing  down  into  re- 
oeptadea  below.  Lighter  grains  and  seeds  of 
weeds  are  blown  further,  beyond  a  screen,  and 
are  carried  along  with  some  good  grain  by  an 
elevator,  back  to  tbe  tbreaher  at  L,  by  which 
means  all  the  good  grain  is  saved. 

1HMCUHMTON,  a  N.  W.  coanty  of  Tezaa, 
drained  by  tbe  Brazos  river  and  its  affluents ; 
area,  BOO  aq.  m.;  retnmed  aa  having  no  popn< 
iation  in  16T0.  The  surface  is  mostly  broken 
and  hilly,  suited  to  grazing.  In  the  sontlk, 
near  the  Clear  fork  of  the  Brazos,  ia  soma 
good  farming  land. 

THROOHWION,  Sir  Mcishi,  an  English  atatea- 
man,  born  in  London  about  1618,  died  there, 
Feb.  12, 1G71.  He  was  page  to  the  duke  of  Rich- 
mond till  1686,  was  afterward  sewer  to  Henry 
VIIL,  and  headed  a  troop  at  tlie  aiege  of  Bou- 
logne. BistiDguiahed  in  the  Bcottish  campaign 
□nder  Somerset,  he  was  knighted,  received  val- 
nable  manors,  and  sat  in  parliament  as  mem- 
ber for  Northampton.  He  was  present  at  the 
death  of  Edward  YL  in  15fiS,  and,  though  a 
Protestant  and  aware  of  the  movement  in 
favor  of  Lady  Jane  Grey,  favored  the  accession 
of  Mary.  He  was  arrested  in  16G4  as  an 
accomplice  in  Sir  Tbomaa  WyatC's  rebellion, 
conducted  bis  own  defence,  and  was  acquitted, 
but  remanded  to  the  tower  on  the  ground  that 
the  verdict  waa  contrary  to  law.  He  was  re- 
leased in  1&G6,  lived  for  a  time  in  France,  and 
in  1666  privately  visited  tbe  princess  Elizabeth 
at  Hatneld,  after  whose  accession  he  waa 
made  snccessively  chief  butler  of  England  and 
chamberlain  of  the  exchequer.  As  ambassador 
to  France  from  1SB0  to  1668.  he  favored  the 
poUcy  of  Cecil,  and  intrigned  to  foment  the 
civil  religions  war.  He  waa  impriaoned  in 
ises  for  favoring  a  marriage  twtween  Mary 
qaeen  of  Scots  wd  the  dake  of  Norfolk,  and 
never  regained  Elizabeth's  confidence. 

IBBOOOnBi  8ee  Bkais,  Dibkabbb  or  tbb, 
vol.  iii.,  p.  19B. 

nUUIHil,  the  common  name  of  a  vwy  lai^ 
family  of  dantdrostral  birds,  which  oontaina 
some  of  the  finest  songsters  in  various  parte 
of  the  world.  The  bill  is  of  modereto  length, 
rather  stout,  slightly  convex  and  keeled  above, 
with  sharp  and  notded  tip ;  at  the  base  of  the 
upper  mandible  on  each  side  of  the  gape  is  a 
row  of  bristlea  much  smaller  than  in  toe  fiy- 
(iatohers;  nostrils  at  the  base  of  bill,  partly 
protected  by  a  membranous  seale;  wings  toler- 
ably long,  broad,  umally  ronnded  at  tne  end, 
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with  the  first  quill  very  small ;  legs  rsther 
short  and  stout ;  tarsi  oompressed,  covered  io 
front  b;  a  single  scale  in  the  topical  geaus 
tunhu  (Liaa.) ;  tail  moderate.  Tbefooaoon- 
siits  of  inseata,  worms,  berries,  and  fruits,  and 
BOmetimes  mollnsks ;  ijiej  moTe  on  the  ground 
bj  hopping  OD  both  feet  at  once. — More  than 
100  Bpecies  of  the  genns  turdu*  are  described, 
having  the  cbarsoters  given  above ;  they  are 
foand  in  all  parts  of  the  world,  and  are  more 
or  less  migratory  and  shj ;  the  neat  is  made  of 
coarse  grasses  and  mosses,  usnally  lined  with 
mnd  and  soft  plante,  and  is  placed  on  bnsheB 
or  trees ;  the  €^b  are  five  or  »i ;  the  flesh  is 
delicate.  Several  species  have  been  already 
noticed  under  Blaoxbibd,  Fibldfabb,  and 
Robin.  Among  the  American  species  is  the 
wood  thmsb  (7!  miuteliaut,  Gmel.),  S  in.  long 
and  18-1  in.  in  alar  extent :  the  form  is  stoat, 
the  tul  nearly  even,  and  the  third  and  fourth 
qntlls  the  longest ;  tjie  general  color  is  rufons 
brown  above,  brightest  on  the  head,  and  oliva- 
ceous on  the  tail ;  pure  white  below,  with 
numerons  blackish  spots  on  breast  and  sides ; 


bird,  and  is  heard  as  early  u  February,  b^or« 
the  appearance  of  the  leaves,  and  even  darji^ 
storms,  whence  its  name  of  storm  cock ;  it  is 


Wood  Thniit  (Turdoi  mniMUnni). 

legs  yellow;  bill  brown,  yellowish  at  base.  It 
ia  found  in  the  eastern  United  States  to  the 
Missouri  river,  and  south  to  Guatemala.  The 
notes  are  few,  but  powerful,  clear,  and  mellow, 
rising  and  falling  in  gentle  cadences ;  the;  are 
especially  pleasing  at  sunset;  the  food  consists 
of  berries  and  small  fruits,  and  insects;  the 
flight  is  elevated.  The  eggs  are  uniform  light 
blue;  the  yonng  are  easily  raised  from  the  egg, 
and  they  sing  well  in  captivity.  Several  other 
species  are  described. — Of  tfaeEaropeanspedes, 
the  largest  is  the  missel  thrush  (T.  euetcoruf 
Linn.),  11  in.  long;  it  is  light  grayish  brown 
above,  the  fore  part  of  the  head  grayish  and 
the  romp  shaded  with  ochrey  yellow;  secon- 
dary coverts  and  tail  feathers  tipped  with  gray- 
ish white;  a  cresm-colored  band  from  bill 
over  eyes ;  below  yellowish  white,  each  feath- 
er tipped  with  a  black  spot,  largest  and  trans- 
versely oblong  on  breast,  smaller  and  triangular 
on  neck.  It  frequents  woods  and  copses,  in 
small  straggling  flocks,  and  is  shy  and  vigilant ; 
it  feeds  chiefly  on  berries,  especially  those  of 
the  mistletoe  (whence  its  common  name).  The 
song  of  the  male  resembles  that  of  the  black- 


SoDg  Thnith  ur  Mmrli  (Tnidiu  msileiu}. 

very  bold  in  spring.  The  eggs  are  four  or  five, 
H  by  I  in.,  SeBb-coIored  with  irregular  scat- 
tered spots  of  brownish  red;  two  broods  are 
generally  rused  in  a  season ;  it  has  been  seen 
to  carry  off  small  birds  to  its  nest  to  feed  its 
yonng;  the  Sesh  is  good.  The  song  thrash, 
throstle,  or  mavis  {T.mMticut,  Linn.)  is  9  in, 
long,  yellowish  brown  above,  tinged  with  red 
on  the  head ;  secondary  coverts  tipped  with 
reddish  yellow ;  fore  part  of  neck  and  breast 
yellowish,  each  feather  terminated  by  a  trian- 
gular brownish  black  spot;  lower  wing  coverta 
reddish  yellow.  It  frequents  lightly  wooded 
regions  and  gardens,  in  the  latter  destroying 
snuls,  which  it  obtains  by  breaking  tbe  ahell 
agunst  a  stone ;  it  is  one  of  the  finest  of  Euro- 
pean songsters,  singing  from  early  A>ring  to 
antnmn,  in  the  morning  and  eveninjj^  (rotn  the 


Brawn  Thruhtr  (Huportiynehiu  nftu). 

top  of  a  bush  or  tree.  Its  Seeh,  especiallj  in 
the  be^nning  of  winter  when  the  food  consists 
of  mails  and  worms,  is  very  fat  and  jnicj. — 
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The  brown  thrash  or  tbratbar  is  placed  by 
Burd  in  th«  snbfamilj  miminn  (with  the  cat 
bird  and  mocking  bird),  and  genag  harporhyn- 
ehvt  (Oab.).  This  bird  (if.  nffut.  Cab.,  or  T. 
ri{/ti*,  Linn.)  is  11^  in.  Jong  and  18  in.  in  alar 
extent;  browuiah  red  above;  below  pale  mfona 
white,  thioklf  streaked  with  dark  brown,  and 
tinged  anteriorlj  with  reddish ;  two  white 
bauds  on  the  wings;  inner  surface  of  winga 
and  inner  edge  of  prinariee  cinnonion;  tul 
mfoQS.  It  is  fonnd  over  eitBtem  North  Amer- 
ica to  the  Missoori,  and  to  the  high  central 
plains ;  it  is  a  ooostBtit  resident  in  the  sonthem 
atates,  and  la  almost  as  namerons  as  the  robin ; 
it  migrates  by  day,  singly,  with  a  low  and 
heavy  flight.  The  song  is  prolonged,  loud, 
varied,  and  melodious.  The  eggs  are  fonr  to 
six,  dul  pale  bofl,  with  namerous  brown  dots ; 
two  broods  are  raised  annnaily  in  the  scnthem 
states;  itbreeda  well  in  aviaries,  aod  the  yoang 
are  raised  like  mocking  birds,  einging  well  and 
very  active  in  confinement.  It  is  a  bold  and 
powerfol  bird,  chaaing  oats,  dogs,  and  tores, 
not  afraid  of  hawks  end  snakes,  and  savagely 
fighting  with  its  rivals  in  breeding  time ;  both 
aexea  inonbate ;  the  food  oonsbts  of  insecta, 
berries,  and  fmits  of  all  kinds.  The  water 
thmah  (ttiurui  NtrntboraetTUiM,  Nntt. ;  T.  ojuo- 
tieuM,  Wils.)  is  placed  by  the  most  recent  or- 
nithologists in  the  family  tj/hieoUda  or  war- 
btera ;  it  is  6i  in.  long  end  S{  in.  in  aJar  extent ; 
olive  brown  above  with  a  green  shade ;  beneath 
pale  sniphnr  yellow,  brightest  on  the  abdomen; 
the  other  parts  thickly  streaked  with  olivace- 
ooa  brown,  and  blackish  on  the  breast.  It  is 
fonnd  thronghont  the  eastern  United  States  to 
the  Missonri  and  aonth  to  Oentral  America. 

mUHIBi    8ee  Tbott,  JAoguES  Arovsr*  db. 

IHUCIIHDK,  a  Greek  historian,  born  in  Ath- 
ens probably  abont  471  B.  C,  died  about  400. 
He  was  the  son  of  Olonis,  and  was  probably 
connected  with  the  family  of  Cimon.  He  tells 
OS  that  he  owned  gold  mines  in  Thrace,  oppo- 
site Tbasoe.  In  424  B.  0.  he  was  the  com- 
mander of  an  Athenian  sqnadron  of  seven 
ships,  and  charged  with  the  general  authority 
on  the  ooaat  of  Thraoe ;  bat  as  he  failed  to  ar- 
rive in  time  to  prevent  the  sarrender  of  tbe 
important  city  of  Amphipolis  to  the  Spartan 
general  Brasidas,  he  was  condemned  to  exile, 
which  continned  20  years.  He  spent  raaoh  of 
this  time  in  Thraoe;  bnt  he  must  also  have 
visited  varioas  parts  of  Greece,  and  it  is  eer- 
Xiia  from  his  own  writings  that  he  freqnent- 
ly  visited  the  states  under  Lacedfemonian  mle. 
He  retnrned  to  Athena  about  the  time  the  city 
was  freed  by  Thraaybnlns.  The  accounta  of 
his  death  are  uncertain.  According  to  Pan- 
aanias,  he  was  assassinated  after  his  return; 
according  to  Plntarch,  he  was  said  to  have  been 
killed  in  Thrac«,  though  his  remains  were  car- 
ried to  his  native  city.  The  work  by  which 
Thucyilidea  is  known  Is  the  history  of  the  Felo- 
tmnnesion  war,  a  work  equally  distingnished 
by  trnthfulness,  historical  insight,  eicellanee 
of  narration,  and  masterly  arrangement  of 
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parts.  The  first  edition  was  published  by  Al- 
dus at  Venice  in  1602.  Of  the  numerotu  later 
editions,  the  best  are  those  of  J.  Bekker  (8 
vols.,  Berlin,  1821).  Haack  (9  vols,  flvo,  Lelp- 
sio,  1820),  Poppo  (10  vols.  8vo,  Leipeic,  1821- 
'88),  Arnold  (8  vols.  8vo,  Oxford,  18SO-'80), 
and  Btahl's  revised  edition  of  Poppo  (Lelpsio, 
184S-"r6).  There  hare  been  Enghsh  versions 
by  Nicolls  (London,  1580),  Hobbes,  W.  Smith 
(1758),  Bloomfleld  (182B),  Dale  (18B6),  and 
Biohard  Orawley  (1874). 

IBIIG8  (Hindi  tkvgna,  to  deceive),  a  aect  of 
assaanuB  in  India,  now  exterminated  by  the 
British  government.  They  roamed  about  the 
oonntry  in  bands  of  from  BO  to  800,  and 
strangled  to  death  such  persons  as  they  could 
decoy  into  their  company.  Their  atrocious 
practices  were  not  followed  so  much  from  im- 
pulses of  plnnder  or  malice  as  from  religious 
motives.  They  were  worshippers  of  the  god- 
dess Eell,  who  preuded  over  impure  love, 
sensual  indulgence,  and  death.  The  members 
of  the  sect  belonged  to  different  Hindoo  castes, 
and  each  had  its  fonctions.  The  bands  were 
under  a  jemadar  or  tirdar,  who  was  the  lead- 
er, and  a  gwii  or  teacher.  Ita  members  were 
olassiSed  into  apies,  who  were  learners ;  stran- 
glers ;  entrappers,  who  were  sometimes  wo- 
men; and  grave  diegera.  They  osnally  assumed 
the  dress  of  merchants  or  pilgrima,  and  often 
craved  the  protection  of  those  whom  they  in- 
tended to  destroy.  Their  nsual  instrument  of 
destmction  was  the  handkerchief,  with  which 
by  a  dexterous  movement  they  strangled  their 
victims.  The  n>ies  having  informed  the  band 
of  the  route,  habits,  and  circumstances  of  their 
intended  victims,  the  members  travelled  in 
such  lines  as  ta  be  near  one  another,  and  the 
entrappers  by  artful  management  attracted 
them  to  a  spot  remote  from  dweUinga,  where 
the  stranglers  executed  their  office  ;  and  hav- 
ing atripped  them  of  whatever  they  poHesaed, 
the  grave  diggers  bnried  them,  with  sucb  pre- 
cautions aa  generall/  to  prevent  discovery. 
The  plunder  was  divided,  one  third  to  the 
widows  and  orphans  of  the  sect,  one  third  to 
the  goddess  Eali,  and  the  remainder  to  the 
partners  in  the  asaasaination.  After  a  murder 
the  Thugs  who  had  committed  it  united  in  a  sort 
of  sacrament,  eating  consecrated  engar.  Their 
deities  were  carefully  consulted  before  going 
on  their  expeditions,  and  unless  the  omens 
were  favorable  the  Thng  wonld  not  go.  Nei- 
ther women  nor  old  men  were  victims.  En- 
ropeans  were  never  killed,  as  there  wonld  have 
been  more  danger  of  detection,  There  were 
also  bands  of  Mohammedan  Thugs,  of  the  sect 
of  Mooltaneea,  and  it  is  possible  that  at  first 
the  system  of  thaggee  originated  with  Moham- 
medan banditti,  though  it  afterward  became 
more  a  Hindoo  than  a  Uohsmmedan  practice, 
and  the  words  used  are  of  Sanskrit  origin. 
Thugs  were  found  in  ail  parta  of  India.  At- 
tempts were  mode  to  exterminate  these  hands 
of  murderers  in  several  of  the  native  statea, 
even  prior  to  the  present  century ;  bnt  their 
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oonnectioa  as  a  wide-apread  reli^ona  frater- 
nit/  remained  nnknon'n  till  16S9,  during  the 
admiiuBtratiau  of  Lord  WiUiam  Bentinok,  who 
appointed  Oapt.  (afterward  Bir  William)  Slee- 
man  to  break  Dp  the  organixation.  This  was 
anocoMf allj  aocwmplished  bj  the  arrest  of  ever? 
known  Thng  or  relative  of  a  Thog  in  India; 
8,26S  saoh  persons  were  apprehended  prior 
to-1637.  Thej  were  colooized  at  Jubbnlpore 
into  a  trade  settlement,  where  teofanicol  in- 
straotioD  was  afforded  them  and  their  ohildren. 
Their  descendants  are  still  nnder  government 
BDpervisioQ  there,  and  the  practice  of  thuggee 
baa  become  extinct. — In  183S  the  government 


ir  a  Voeabolary  o(  the  peonliar  language 
b7  the  Thugs,"  b^  Oapt.  Sleeman.  See  also 
"The  Oonfessions  of  a  Thng,"  by  Meadows 
Taylor  (London,  1868). 

THD1£,  the  name  reported  by  the  andent 
navigator  Pytheas,  about  the  time  of  Alexan- 
der the  Qreat,  as  that  of  the  northernmost 
region  of  Europe.  Strabo  says  that  he  gives 
no  cine  as  to  whether  it  is  an  Island,  or  wheth- 
er it  ia  inhabited;  and  it  is  therefore  prob- 
able that  Pytbeaa  did  not  visit  Thule  himself. 
Iceland  is  commonly  snpposed  to  be  the  laud 
he  referred  to,  as  he  sara  it  was  six  days  from 
the  Oroades  (Orkney  ialanda) ;  yet  there  are 
other  reasons  which  favor  the  view  that  Uain- 
land,  the  largest  of  the  Shetland  group,  or  Jut- 
land, or  Norway,  is  meant. 

THD5.  I.  A  walled  town  of  SwitEorland, 
in  the  oanton  of  Bern,  on  the  Aar,  about  1  m. 
from  l.ake  Tbnn,  and  16  m.  8.  E.  of  Bern; 
pop.  about  4,TO0.  Among  the  pnbho  build- 
ings are  the  old  Eiyborg  castle,  the  cathedral, 
the  federal  military  academy,  and  the  modern 
Ootbio  oasUe  of  Schadan.  It  is  a  summer  re- 
sort of  toarista  to  the  Bernese  Alps.  II.  A 
lake,  10  m.  long,  2  m.  wide,  and  1,806  ft.  above 
the  sea.  It  oonneotfl  at  the  S.  K.  end  with 
Lake  Brienz  bv  the  Aar,  which  again  emerges 
from  the  N.  W.  end  o^  Lake  Thun,  and  the 
water  of  the  Eander  la  carried  into  the  lake 
through  an  artificial  channel  formed  in  1714, 
The  shores  near  the  town  of  Thun  are  cov- 
ered with  6ne  villas  and  gardens.  Near  the  S. 
W.  shore  are  the  two  mountains  Niesen  and 
Stockhorn.    A  small  steamer  piles  regularly. 

IBDSBmC,  Cut  Petw,  a  Swedish  botanist, 
born  in  JOnkOping,  Nov.  11,  1748,  died  in  Cp- 
sal,  Aug.  3,  1828.  He  studied  under  Linnnns 
at  tTpsal,  became  surgeon  in  a  Dntoh  ahip  in 
1T71,  passed  three  winters  at  the  cape  of  Good 
Uope,  and  between  17T8  and  177Q  resided 
principally  in  Java  and  Japan.  He  returned 
to  Sweden  in  1779,  and  was  appointed  in  1784 

Erofessor  in  the  chair  formerly  occupied  by 
linnnos,  which  he  retained  nntil  his  death. 
His  works  inolnde  Flora  Japoniea,  &e.  (Leip- 
sio,  1784) ;  a  general  aooomit  of  his  travds  un- 
der the  title  of  £«ta  utt  Euntpa,  j^/Heo,  Ana 
(4  vols.,  Dpsal,  178a-'Bl),  which  was  translated 
Into  German,  English,  and  French ;  Pjviiroimu 
PlanWam   Capm$iam  (1794-1800);    loonu 
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Plamtonm  JigKMiicarm»  (17S4-1S0S);  PUn 
Capmitit  (1807-'1S);  and  nearly  100  academi- 
cal disBwiations. 

mm^L    Bee  LiooraiKO. 

mUBfilDf  a  N.  E.  canton  of  Switzerland, 
boiwded  S.  and  N.  E.  by  the  Rtune  and  the 
lake  of  Oonataoce,  separating  it  from  SchaS- 
houaen,  Baden,  WOrtemberg,  and  Bavaria,  & 
E.  and  S.  by  the  canton  of  St.  Gall,  and  W.  by 
Ztkrteh;  area,  882  sq.  m. ;  pop.  in  1870,  88,81)0, 
nearly  all  Germans,  of  whom  28,464  were  Ro- 
man Catholics.  The  sorfafie  is  oomparadvely 
level,  but  numerous  bills  traverse  the  country 
in  different  direetionB,  the  height  of  which 
nowhere  exceeds  1,000  ft.  above  the  lake  of 
Constance.  Theprinoipal  river  ia  the  Thnr, 
which  flows  N,  W.  and  W.  throngh  Tbnrgan 
and  Zurich  to  the  Rhine.  The  climate  in  the 
southwest  is  severe,  but  elsewhere  temperate. 
The  soil  is  not  very  productive.  Fruit  is  ex- 
tensively grown,  and  good  wine  is  produced. 
Aboat  one  fifth  of  the  snrfsce  is  covered  with 
forest.  Linen  and  cotton  gooda,  ribbons,  lace, 
hosiery,  and  oanvas  are  manufactured.  Nn- 
merooB  schools  are  established  throughout  the 
canton.  The  only  language  spoken  is  the  Ger> 
man,  Theexeontive  power  is  vested  in  a  coun- 
cil {kUmer  BatA)  of  seven,  who  hold  office  for 
six  years.  The  grand  council  or  iegialatore 
oonsists  of  one  member  for  every  220  tatiiena. 
It  is  presided  over  by  two  Latidammantu,  oho- 
aen  annually,  and  sends  five  members  to  the 
nalioaal  oooncil.    Capital,  Franenfeld. 

TTOinUA  (Qer.  T^Artnoan),  a  oentral  r^on 
of  Germany,  between  the  Hartz  mountains  on 
the  north  and  tbe  Thuringian  Foreat  on  the 
south,  the  river  Saale  on  the  east  and  the  Terra 
on  the  west,  the  principal  parts  belonging  to 
the  PruBsian  proTmce  of  Baxony,  to  8axe-0o- 
burg-Gotha,  Weimar-Eisenach,  Sohwanbniv. 
Sondershoasen,  end  SehwarEburg-ICtidolitaaL 
The  Tburingians  were  alUee  of  Attila  in  the 
middle  of  the  Sth  oentnry.  Their  country 
was  afterward  subdued  by  the  Franka  and 
Saxons.  The  Franks  mied  it  for  some  cen- 
turies throngh  dukes  and  margraves.  Under 
the  Salon  emperors  several  Thuringian  oounta 
or  landgraves  obtained  a  kind  of  aemi -indepen- 
dence. Louis  the  Jumper,  son  of  Lonis  the 
Bearded,  warred  against  the  emperor  Hear; 
lY.  in  the  latter  part  of  the  11th  century,  and 
several  of  his  ancceaaors  added  to  the  poaaes- 
sions  of  the  house.  One  of  them,  Hermann 
(lieO-1216),  is  chiefly  known  ea  a  patron  of 
minnesingers.  A  long  war  of  Thuringian  sno- 
oesdon  was  waged  about  the  middle  of  the 
13th  century,  the  termination  of  which  left 
the  principal  ports  of  the  country  in  the  po». 
seBBion  of  the  margrave  Henry  of  Ueissen. 
Thnringia  was  now  ruled  by  the  Saxon  house 
of  Wettin,  until,  after  various  changes,  the 
Saxon  dominions  were  divided  in  1486  be- 
tween Ernest  and  Albert,  the  sons  of  Fred- 
erick the  Hild,  when  Thnringia  fell  to  the  Er- 
neetine  line.  (See  Saxosr.W-The  Thnringian 
Forest  (Gter.  ThAriiiffruald),  which  bou>dB 
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ft  8.  W.  and  B.,  is  a  narrow  and  wooded  moun- 
tain range,  ruing  in  tome  porta  apward  of 
S,000  ft.,  and  extending  nearly  TO  m.,  not  in- 
dnding  nomeroas  northern  ofFshoota  toward 
the  Uartz.  In  the  soatheast  it  approaches  the 
Fiohtelgebirge,  and  in  the  gODthwest  the  RhOn, 
from  which  it  ia  separated  by  the  vallej  of  the 
Upper  Werra.  The  inhabitants  are  chiefly  en- 
oaged  in  mining,  gracing,  and  manafaotures. 
The  territory  covered  or  traverHed  by  the 
Thuring^an  Foteat  is  inclnded  in  the  Prussian 

E'ovinco  of  Saxony,  Baxe-Weimw-EiMnach, 
einingen-Hildbarghaasen,  Baxe-Goborg-Go- 
tha,  Bchwarzbnrg-Kndolstadt,  Altenborg,  and 
the  Renu  principalibee,  all  of  which  territories 
are  called  Thnringian  in  the  wider  senae. 

TBDRUffi,  J«h«,  an  English  atatesman,  born 
at  Abbots  Boding,  Esaex,  in  1616,  died  in 
London,  Feb.  31,  1006.  Ue  was  called  to  the 
bar  in  1647,  and  in  1662  became  secretary  to 
the  council  of  state,  and  in  1668  secretary  to 
the  protector.  In  IdSThe  waa  made  a  privy 
connciiior,  and  in  166B  governor  of  the  Charter- 
boose  and  chancellor  of  Glasgow  nniversity. 
While  continuing  to  hold  office  under  Rich- 
ard Cromwell  he  was  accused  of  oflering  his 
services  to  promote  the  restoration  of  Charles 
II.,  and  was  imprisoned  in  Uay  and  June,  1660. 
After  his  release  be  took  no  part  in  public  af- 
faira.  His  oolleotion  of  state  papers,  with  a 
number  of  private  papers  and  letters,  waa  ed- 
ited, with  a  lite  of  Thorloe,  by  Thomas  Birch, 
D.  D.  (7  vols.  foL,  London,  1742.) 

IWBIiOW,  Edward,  lord,  an  EngUah  states- 
man, bom  at  Little  Ashfield,  near  Stowmar- 
ket,  Suffolk,  in  1782,  died  in  Brighton,  Sept. 
12, 1606.  He  was  educated  at  Cambridge,  was 
called  to  the  bar  in  17S4,  entered  upon  a  lu- 
orativa  practiee,  and  waa  appointed  king's 
counsel  in  1761.  In  1768  he  was  elected  to 
parliament,  in  1770  was  appointed  solidtor 
general,  in  1771  attorney  general,  and  in  1776, 
as  a  reward  for  his  Eealoue  advocacy  of  the 
government  policy  respecting  America,  he  was 
made  lord  chancellor  in  Lord  North's  ministry, 
and  raised  to  the  peerage  aa  Baron  Thnrlow. 
By  command  of  the  king  be  retained  the  office 
of  lord  ohancellor  in  the  Rockingham  and 
Bhelbome  administrations,  notwithstanding  be 
was  politically  opposed  to  bis  coadjutara,  and 
lost  no  opportunity  to  defeat  their  leading 
measures.  This  led  to  the  withdrawal  of  Fox ; 
and  in  the  coalition  ministry  which  succeed- 
ed, it  was  stipulated  that  Thnrlow  should  not 
hold  a  seat.  He  still  remained  in  confidential 
relations  with  the  king,  and  on  the  accession 
of  Pitt  to  power,  in  December,  1788,  received 
again  the  great  seal,  which  he  held  for  more 
than  eight  years.  He  opposed  certain  mea- 
sures of  the  cabinet,  which  led  to  his  removal 
at  the  request  of  Pitt,  wham  be  always  dis- 
liked, and  with  the  consent  of  the  king.  He 
was  overbearing  and  passionate,  a  dictator  ra- 
ther than  a  debater  in  parliament,  but  an  im- 
pressive and  eloquent  speaker. — His  nephew 
and  heir,  £dwau>  Eotsll-Thuhlow,  second 
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lord  (ITSl-ieao),  pabliabcd  "Ariadne,  a  Poem 
in  three  Parts"  (1814),  "Carmen  Britanui- 
onm"  (1614),  and  several  volumes  of  miscel- 
laneona  poema,  induding  translations  from 
Anacreon  and  Horace. 

IBDUI  iHD  T1X1&  See  Post,  vol.  siii.,  p. 
748. 

IBTBSDAT,  the  fifth  day  of  the  week,  the 
dU*  Jmu  of  the  Roman  calendar,  and  sacred 
in  the  northern  mythology  to  the  tbunderer 
Thor,  from  whom  it  is  named.  In  German  it 
is  called  Damierttag  (thunder  day,  originally 
Thunderer's  day). 

THntSIOK,  a  S.  "ff.  county  of  Washington 
territory,  bounded  N.  £.  by  the  Nisqually 
river,  and  W.  by  the  Coast  range ;  area,  679 
sq.  m. ;  pop.  in  1870,  2,246.  Much  ot  the  sur- 
face is  mountainous,  but  there  are  several  rich 
valteys.  An  arm  of  Poget  sound  extends  into 
the  N.  £.  part,  and  it  is  drained  by  the  Del 
Chutes  river  and  other  streams.  The  Pacific 
division  of  the  Northern  Pacific  railroad  pass- 
es through  it.  The  chief  productions  in  1670 
were  10,602  boahels  of  wheat,  1,7T6  of  rye, 
17,51G  of  oats,  18,876  of  poUtoes,  16,611  lbs. 
of  wool.  40,426  ot  butter,  and  8,013  tons  of 
hay.  There  were  786  horses,  1,184  milch 
cows,  1,978  otber  cattle,  4,162  sheep,  end  768 
swine ;  2  flour  mills,  1  tannery,  1  currying  es- 
tablishment, and  8  saw  mills.  Capital,  Olym- 
pia,  which  is  also  the  capital  of  the  territory, 

THTESnS.    See  ATsaca. 

IWiUCIIlt  or  PiMked  W«l(  a  mersapial  ani- 
mal of  the  dasyiuine  family,  and  genns  thy- 
lacinu*  (Temminck)  or  peraoy(m  (Gray),  pecu- 
liar to  Tasmania;  both  of  the  generic  names 
indicate  the  poseession  of  the  pouch.  In  this 
genus  the  dentition  is;  incisors  {,  the  outer 
slightly  the  laigest ;  canines  \~\.,  Isrge,  simply 
conical,  the  opper  separated  from  the  incisors 
by  a  deep  concavity  in  whiob  the  apex  of  the 


Dog-bsadcd  Thjlidins  (Thvl»dnu«  n»n1s«Ul. 

lower  is  received  when  the  jaws  are  closed, 
in  this  differing  from  camivora  proper,  in 
which  the  lower  oanines  pass  outside  of  the 
upper  jaw;  premolars  |i^  separated  from 
each  other ;  molars  fr},  with  a  large  central 
cusp,  and  two  smaller,  one  in  front  and  the 
other  behind  It.  The  hnmems  has  the  inner 
condyle  perforated,  tbe  hind  feet  have  no  in- 
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ner  toe,  and  the  msrenpial  bonu  are  absent, 
represented  only  by  fibro-«artilage ;  the  fe- 
male has  a  distinct  poncb,  with  four  mamma. 
Only  one  species  is  described,  tbe  dog-headed 
ttiylacino  {T.  [P.]  Sarriuii,  Temm.),  abont 
the  size  of  a  7oung  wolf,  or  8}  ft.  long,  with 
a  tail  20  in.  additional,  and  a  height  at  the 
shoolders  of  aboat  22  in. ;  the  head  is  dog- 
shaped,  witb  narron'  and  elongated  muzzle ; 
ears  snort,  pointed,  very  broad  at  the  base, 
and  well  covered  witb  h^  oa  botb  sorfaoes; 
eyes  fall  and  black,  with  a  nictitating  mem- 
brane ;  long  black  bristles  on  the  apper  lip, 
and  a  few  on  the  cheeks  and  above  the  eyes ; 
the  claws  stont,  short,  and  brown,  the  bottoms 
of  the  feet  witi  larm,  very  rough  pada.  The 
fnr  is  short  and  close,  waved  and  sUgbtly 
woolly ;  the  general  color  is  grayish  brown, 
paler  below,  with  12  to  14  transverse  black 
bands  on  the  baok,  longest  and  widest  poste- 
riorly; pale  aronnd  eyes,  and  edge  of  apper 
lip  white;  tul  with  short  for,  with  longer 
hairs  at  nnder  side  of  apex ;  rasty  red  al>0Dt 
the  poDch;  the  l^s  are  shorter  in  proportion 
than  in  the  wolf,  and  the-  gut  is  semi-planti- 
grada.  It  is  wild  and  shy,  inhabiting  the  cav- 
erns and  dismal  glens  of  monntainoos  districts ; 
inactive  daring  the  daytime,  probably  from 
imperfect  vision,  it  preys  at  night  npon  the 
smaller  marsupials;  it  is  sometimes  so  large  as 
to  be  a  match  for  several  dogs,  and  is  one  of 
the  most  formidable  of  Anstralasian  qaadrit- 
peds ;  it  is  rare  except  in  the  most  inaccessible 
regions.  Among  the  fossil  remdns  of  the  oaves 
of  Wellington  valley.  New  Soath  Wales,  Prof. 
Oven  has  described  parts  of  lower  jaws  of 
what  he  calls  T.  tptlmtu,  differing  from  exist- 
ing ones  in  their  greater  depth.  In  the  secon- 
dary schists  of  Stonesfleld  lias  been  discovered 
the  genas  thylatothsrium  (Owen),  known  by 
the  lower  jaw,  whioh  has  si«  inciaors,  two 
moderate  canines,  six  false  and  six  trne  tri- 
cnspid  molars ;  Uie  T.  IVnoMtii  (Out.)  was 
aboat  the  size  of  a  raL  An  allied  genns  from 
Uie  same  strata  is  phaiealothtrium  (Broderip), 
somewhat  larger. 

mWE,  low  andershrnbs  or  perennial  herbs, 
of  the  genna  thymu*  (Or.  Bb/iot,  from  Mciv,  to 
bom  perfume,  it  having  been  used  as  incense), 
of  the  labiate  or  mint  family.  The  wild  or 
creeping  thyme  of  northern  Earope  (7*.  terpf/l- 
lam)  is  sparingly  naturalized  in  tlie  older  states 
in  oid  fletds,  and  in  some  oases  as  a  weed  npran 
lawns ;  it  ia  mach  branched  and  prostrate, 
forming  low  dense  tnfCs  a  foot  in  diameter ;  its 
very  small  ovate  leaves  are  fringed  at  the  baae 
with  a  few  long  hairs,  and  its  porplish  flow- 
ers are  crowded  in  whorls  at  the  ends  of  the 
branches.  This  is  sometimes  caltivated  as  an 
aromatic  herb,  but  not  so  mach  so  as  the  garden 
thyme  (T.  vulyarU),  from  sonthem  Europe, 
which  differs  from  the  preceding  in  having  a 
more  erect  and  bushy  habit,  paler  leaves,  and 
flowers  in  shorter  clusters  ;  there  are  varieties 
of  thia,  both  the  broad-leaved  and  narrow- 
leaved  beiog  known  in  kitchen  gardens,  and 
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the  variegated  or  golden  thyme,  which  haa 
each  leaf  disttDOlJy  marked  with  yellow,  ia  » 
pleating  ornamental   plant.     Iiemon  dym^ 
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TDd  "nijuu  (ThTraoa  MipjUnm). 

mnoh  esteemed  by  some  for  its  peooliar  flavor, 
is  7!  citriodortu.  The  thyme  in  general  oae  is 
T.  wlfforU,  the  foliage  of  which  is  higtily  aro- 
matic and  much  used  for  flavoring  in  cookery ; 
its  properties  are  dae  to  an  essential  oil,  the  oil 
of  tbyme,  which  is  nsed  as  an  external  stimn- 
laol,  in  linimentA,  especially  in  veterinary  med- 
icine; it  contains  a  liquid  and  a  solid  oil  or 
camphor,  separable  by  fractional  distillation. 

THTMW.    See  supplement 

THIHU)  OiAHD  (Or.  dbfrnc),  a  donble  TOKnlar 
or  dnotlese  gland,  sitnated,  in  the  homan  anb- 
jeot,  in  the  upper  part  of  the  anterior  n    " 


B«Cfon  of  ui  iBjteted  lotnit*  fifth*  ThymisaC 

Child,  DuunillM  SO  dbnwtsn.     a.  Mtmtnae  t4  tb* 

boifc  srsim!      


Into  thfl  fiorpoKlHh  oi 
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tinnm,  extending  in  childhood  from  tbe  thyroid 
dand  to  the  antwior  sarf  aoe  ol  the  peiicardiom, 
hot  beooming  atrophied  after  the  age  of  pn- 
bertj.  It  is  divided  into  two  latera]  portionB, 
right  and  left,  which  are  in  realit;  diatiDct 
from  each  other,  being  conneoted  only  bj  are- 
olar tiatae.  Each  lateral  portion  ia  gland-like 
in  strnctnre,  being  divided  into  a  number  of 
lobnlcB,  from  a  sixth  to  a  third  of  an  inch  in 
diameter,  and  irregnJarlj  ronnded  and  flattened. 
In  ita  interior  ia  a  central  cavitj,  having  the 
form  in  some  oa»es,  according  to  Koiliker,  of 
a  cylindrical  canal,  commonicating  with  that 
of  the  separate  lobules,  and  containing  a  graj- 
ish  white  or  milky-looking  fluid,  of  a  stightlj 
acid  reaction.  Each  lobnle  is  invested  on  its 
exterior  by  a  thin,  nearly  homogeneous  mem- 
brane, which  sends  partitions  a  short  distanoe 
into  its  substance,  dividing  it  in  this  way  ex- 
ternally into  ronnded  masses  or  gland  folli- 
cles, each  abont  ^  of  an  inch  in  diameter, 
giving  the  outer  snrfaoe  of  the  lobule  a  gran- 
ular appearanoe.  The  solid  substance  of  the 
lobule  consiBta  of  •  soft  homogeneoas  material, 
containing  nucleated  cells  and  an  abundance 
of  free  nuclei,  and  penetrated  throughout  by 
capillary  blood  vesaels,  which  radiate  from  the 
wall  of  the  central  cavity  and  terminate  in  vas- 
cnlar  loops  toward  ita  external  portion.  Its 
central  cavity  has  no  excretory  duct,  and  its 
secreted  product,  if  such  there  be,  must  be 
taken  np  and  carried  away  by  the  veins  or  the 
lymphatics.  The  thymus  gland  is  highly  de- 
veloped daring  the  latter  part  of  intra-uterine 
life,  and  at  the  time  of  birtb,  in  man,  weighs 
rather  more  than  half  an  ounce.  It  continues 
to  enlarge  nntil  the  age  of  two  years,  at  which 
time  its  growth  ceases.  It  begins  to  diminish 
about  the  10th  year,  but  is  still  usually  per- 
ceptible, and  sometimes  well  developed,  at  the 
age  of  SO.  By  the  40th  year  it  has  entirely 
disappeared.  It  is  about  the  same  in  the  an- 
thropoid apes  as  in  man,  and  is  remarkably 
developed  and  may  be  well  studied  in  the 
calf,  in  which,  and  in  the  lamb,  it  is  called  the 
sweetbread,  and  is  a  delicate  article  of  food; 
it  exists  in  mammals,  birds,  and  most  reptiles, 
but  not  in  the  larvu  of  batrachians,  the  peren- 
nibranchiate  amphibians,  or  fishes. — The  pre- 
cise function  of  the  thymus  gland  is  unknown. 
It  undoubtedly  serves,  like  the  other  ductless 
glands,  to  accomplish  some  change  iu  the  blood 
circulating  through  its  tissue,  which  is  essential 
to  the  proper  nourishment  of  the  body  during 
intra-uterine  life,  infancy,  and  childhood. 

TSTBOID  flLAND  (Gr.  dv(x6f,  a  shield,  and 
(lAjf,  form),  one  of  the  vascular  or  ductless 
glands,  situated  on  the  anterior  and  lower  part 
of  the  larynx,  in  front  of  the  upper  rings  of 
the  trachea;  so  called  from  Its  being  situated 
in  front  of  the  thyroid  or  shield-Hke  cartilage 
of  the  larynx.  It  is  composed  of  two  elon- 
gated ovoid  lobes,  flattened  from  before  back- 
ward, united  or  separate,  but  generally  oon- 
nected  by  a  transverse  portion ;  it  is  oovared 
by  the  muades  of  the  front  of  the  neck.  The 
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tiMne  is  tolerably  firm,  brownish  and  yellow- 
ish red,  formed  of  lobes  and  lobules,  connst- 
ing  eesentially  of  an  aggregation  ot  closed 
gland  follicles  imbedded  in  condensed  areolar 
tiasue  j  these  contain  a  small  amount  of  a  fatty 
albnminous  fluid,  and  do  not  communicate  with 
any  common  reservoir ;  among  the  follicles  are 
nucleated  corpuscles  or  epithelial  cells;  it  re- 
ceives four  arteries  from  the  subclaviane  and 
the  carotids,  nerves  from  the  pneomogastrio 
and  the  sympathetic,  and  lymphatics  communi- 
cating with  the  glands  of  the  neck.  The  vas- 
cular supply  is  great,  and  forms  a  very  minute 
capillary  plexns  od  the  membrane  of  the  folli- 
cles; like  other  ductless  glands  (see  Tbtuub 
Giahd),  it  is  relatively  larger  in  intra-oteriue 
existence  and  in  infancy  than  in  after  life.  Ita 
products  are  probably  discharged  into  the  ve- 
nons  blood,  and  serve  for  the  elaboration  of 
the  circulating  fluid.  It  is  osually  larger  in  fe- 
males than  in  males;  it  is  found  in  all  mam- 
mal*, birds,  and  reptiles,  probably  in  the  batra- 
chians,  and  perhaps  also  in  fishes.  The  organ 
may  be  inflamed,  with  suppuration,  and  vari^ 
ondy  enlarged.  In  the  adult  it  is  sometimes  ab- 
normally enlarged,  forming  the  disease  known 
as  gdtre  or  bronchocele,  which  is  itself  often 
an  accompaniment  of  cretinism.    (Bee  Goitbe.) 

TUCUiNlCO,  or  TUnaaac*.    See  Tmci.ca. 

TUEl  (Gr.),  a  species  of  high  hat  anciently 
worn  by  many  eastern  nations.  Those  of  kings 
and  priests  were  encircled  by  a  sort  of  crown, 
whence  the  term  tiara  has  been  applied  to  the 
triple  crown  worn  by  the  popes,  which  in  turn 


Pmiu  Tim.        Fro.  1— AmttIu  Ttva. 

bears  a  striking  resemblance  to  the  Persian 
royal  tiaras  and  to  those  of  the  Assyrian  kings, 
represented  on  the  slabs  at  Nineveh.  It  is  un- 
certain when  the  popes  assumed  the  tiara.  It 
was  called  ruffjium,  or  emblem  of  royalty,  to 
distinguish  it  from  the  mitre.  Pope  Innocent 
in.,  in  his  sermon  on  St.  Byl- 
vester,  says  that  the  bisbop  of 
Bome  nses  the  mitre  every- 
where and  at  all  times,  because 
his  episcopal  jurisdiction  is 
universal,  whereas  he  only  uses 
the  regnura  or  tiara  occasion- 
ally and  in  bis  own  dominions. 
The  papal  tiara  was  at  first  a  ' 
conical  cap,  topped  with  a  small 
round  baU,  ana  wreathed  abont  the  forehead 
witii  a  crown  of  gold.    It  retained  this  shspre 
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tdU  Boniface  YUL  (1294^1808)  added  to  it  a 
woond  orown,  and  Urban  V,  (lB68-'70)  added 
a  third.  It  kept  to  its  first  sharplj  pointed 
form  Ijll  the  bwinniDg  of  the  16th  ceotsr;, 
when  it  asamned  an  oval  ali&pe,  swelling  ont 
somewhat  broad  at  top. 

TniLDi,  Ptiigiki,  otherwise  oaUed  Pelle- 
gHno  FeUagrini,  an  Italian  artist,  bom  in  Bo- 
logna in  1527,  died  in  Milan  about  1SS8.  At 
SO  Joan  of  age  he  -visited  Borne,  where  he 
studied  the  works  of  Michel  Angelo,  and  was 
emp]o7ed  by  OardlQal  Poggio  to  decorate  his 
palace  in  Balo^a.  In  168S  he  was  invited  b7 
Philip  n.  to  Spain,  and  during  a  residence 
there  of  nine  jaars  exeoated  frescoes  in  the 
Escnrial,  besides  many  ptctares.  He  was  also 
BQ  architect:  his  best  arohiteotoral  designs 
were  the  modem  fa^e  attached  to  the  cathe- 
dral of  Milan,  and  the  Oasa  Professa,  or  hoose 
of  the  Jesnits,  in  Qenoa. 

TBBOOS.    SeeTuABiKe. 

TI^  (It  Tntn;  ana.  Tiberit),  a  river  of 
Italy,  rising  in  the  Tosaan  Apennines,  6  m. 
N.  of  Piave  San  Stefano,  and  thence  Sowing 
generallj  8.  S.  E.  and  S.  S.  W.,  through  the 
provinces  of  Arezzo  and  Perugia  and  between 
the  latter  and  Vtterbo,  to  Fiano,  where  it 
tnms  8.  W.,  and  passing  through  the  prov- 
ince and  city  of  Rome  dischai^s  into  the  Med- 
iterranean near  Ostia  by  two  months,  which 
enclose  the  Insula  Sacra  of  the  ancients.  Its 
length  is  about  280  m.,  and  its  width  at  Rome 
and  below  from  300  to  SOD  ft  Its  principal 
offlaents  are  the  Ohiascio,  the  Nera  (anc.  Nar), 
and  the  Teverone  (Anio)  from  the  left,  and 
the  Paglia  from  the  right.  In  the  opper  part 
of  ita  course,  between  Todi  and  the  Paaso  del 
Forello,  it  is  obstraoted  by  rapids  and  passes 
for  some  miles  through  a  narrow  gorge.  It 
is  navigable  tor  vessels  of  130  to  300  tons  to 
Rome,  18  m.  from  its  month,  and  for  boats  to 
the  confluence  of  the  Nera,  about  90  m.  Bome 
and  Perugia  are  the  principal  cities  in  its  basin. 
From  Peragio,  above  its  confluence  with  the 
Ohiascio,  to  its  deboachure,  its  watera  have  a 
yellowish  tinge,  the  result  of  the  yeiiow  clay 
through  which  it  passes.  An  appropriation 
was  granted  at  the  end  of  18T5  by  the  Ital- 
ian ^vernment  for  the  prehminary  meaaores 
relating  to  the  improvement  of  the  conrae  of 
the  Tiber.  Yarioas  plans  are  propoaed  for 
that  purpose,  including  one  of  vast  scope  ad- 
vocated by  Garibaldi. 

TUBUS.    See  Obnnbsabbt, 

TUmmS,  an  emperor  of  Rome,  bom  Nov. 
16,  42  B.  0.,  died  March  16,  A.  D.  87.  His 
full  name  was  Tiberius  Claudius  Nero  Ornsar. 
He  was  the  eldest  son  of  Clandina  Hberine 
Nero  and  Livia  Drusilla.  His  father  divorced 
his  wife  in  order  that  she  might  be  married 
to  Augustas;  and  when  he  died,  in  88  B.  O., 
his  funeral  oration  was  prononnoed  before 
the  rostra  by  his  son,  then  only  nine  years 
old.  Tiberius  was  educated  by  the  emperor 
with  princely  oare.  In  29  he  aooompanied  Au- 
gustas in  bis  triumplal  entry  into  Rome,  and 


mibseqnently  married  Vipsania  Agtippins,  by 
whom  he  had  a  son  named  Dmsus ;  but  in  11 
he  was  compelled  by  the  policy  of  Aogastaa  to 
divorce  her,  much  against  his  will,  and  marry 
the  iMautiful  bat  diasolnte  Julia,  daughter  of 
the  empreror.  In  spite  of  her  licentiousness  he 
seems  to  have  lived  peaoeably  with  her  for  a 
year,  and  had  by  her  one  child  which  did  not 
live;  and  after  that  event  the  feelings  of  dia- 
like  between  them  gradually  increased  ostil 
they  led  to  a  virtual  separation.  As  military 
tribmia  Tiberius  made  his  first  campaign,  in 
the  Gantabrian  war.  In  20  he  went  to  Asia 
Minor,  restored  Tigranes  to  the  throne  of  Ar- 
menia, and  compelled  the  Parthians  to  g 
the  eagles  token  from  CrasBUB;  in  tSb 
his  brother  Dmsus  carried  on  a  war  agamsi 
the  Alpine  nations  of  RhKtio,  and  the  e:q>loita 
of  the  two  were'celebrated  by  Horace.  In 
18  Tiberius  became  oonaol  with  P.  Qnintilins 
Varna;  in  11  condncted  the  war  againat  the 
revolted  Dalmatians  and  the  Pannoaians;  and 
in  0,  when  Drnsns  was  fatally  injured  in  Oer^ 
many,  he  hastened  from  Favia  to  the  plaoe 
where  his  brother  was  dying,  and  after  his 
death  conveyed  the  body  to  Borne,  walking  all 
the  way  before  it  on  foot,  and  on  arriving  in 
that  city  pronounced  over  it  a  funeral  ora- 
tion in  the  forum.  He  retnmed  to  Gwma- 
ny,  gained  several  victories,  and  crossed  the 
Rhine ;  but  in  ?  he  went  back  to  Roma,  oele- 
brated  his  second  triumph,  and  was  made  con- 
sul a  second  time.  In  6  he  obtained  tribnni- 
tian  power  for  five  years,  hut  suddenly  formed 
the  resolution  of  retiring  to  Rhodes.  Acoord- 
ing  to  Tadtos,  this  waa  to  get  away  from  the 
licentiousness  of  his  wife;  but  other  authori- 
ties say  it  was  on  acconnt  of  the  jealoosy  be- 
tween himself  and  the  grandsons  of  Augustus. 
At  Rhodes  he  resided  eight  years,  living  in  a 
very  simple  style.  While  he  was  absent  hii 
wife  was  banished  (9  B.  0.)  to  the  island  of 
Pandatoria,  and  at  the  espiration  of  his  tribn- 
nitian  power  Tiberius  asked  leave  to  retnm  to 
Kome;  bat  permission  was  not  granted  till 
A.  D.  2,  and  then  only  on  condition  that  he 
would  take  no  port  in  public  ofFoira.  The 
death  of  the  two  older  grandsons  of  Augustus 
virtually  left  Tiberius  the  snoceasion  to  the 
throne,  and  in  A.  D.  4  he  was  adopted  by  Au- 
gustus. From  this  time  to  the  death  of  the 
emperor  ha  was  constantly  employed  in  mili- 
tary operationB.  He  conquered  all  Dlyricnm, 
gtuned  great  victories  over  the  Germans  and 
the  Dalmatians,  and  in  12  oelebrated  hia  fonrth 
triumph.  His  military  successes  were  all-im- 
portant, OB  the  loss  of  Varus  and  hia  It^ons 
in  Germany  had  placed  the  empire  in  danger. 
In  14  he  started  for  niyricnm  to  coadnct  the 
war  in  that  quarter,  when  he  was  recalled  by 
the  death  of  Augustus  to  ascend  the  throne. 
One  of  the  first  acta  of  his  reign  was  to  put  to 
death  Agrippa  Postumus,  the  only  surviving 
grandson  of  Augustus,  alleginj;  that  the  ez- 
eention  was  in  accordance  with  the  wishes 
of  the  late  emperor.     The  first  yeara  of  his 
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reign  were  marked  bj  pmdenoe  and  moders- 
tioD.  He  rejected  sll  flatter;  from  the  senate, 
placed  in  office  tbe  most  worthy  persons,  and 
made  efforts  to  relieve  the  tcaroitj'  of  bread 
oonstantij  recnrring  in  Borne.  Meanwhile  a 
inntinj  o(  the  legions  in  Pannonia  wa»  only 
qaelled  by  the  energy  of  DmsDB,  the  emperor's 
BOO,  and  the  terror  inepired  b;  a  sotar  eclipse. 
Under  the  influenoe  of  Sejanni,  who  had  be- 
come bis  favorite,  tbe  natural  severity  of  bis 
temper  began  soon  to  degenerate  into  craeltj, 
Tbe  election  of  magistrates  was  taken  from 
the  popnlar  assembly  and  transferred  to  the 
senate,  which  sat  simply  to  register  the  de- 
crees of  the  emperor.  The  charges  of  laia 
majeitat,  by  which  all  persons  snspected  of 
impDgning  by  word  or  deed  the  majesty  of 
the  emperor  were  tried,  were  prosecuted  with 
great  ngor.  A  secret  ornuizatioD  of  d^la- 
tortt,  or  spies,  was  formed,  and  their  infer- 
nal machinations  exposed  tbe  life,  the  for- 
tmie,  and  the  honor  of  every  Roman  citizen 
to  bourly  danger.  After  the  death  of  Ger- 
manicns  (see  GEauAjncus}  tbe  emperor  snr- 
rendered  himself  more  and  more  to  the  influ- 
ence of  Bejanns.  By  his  advice  the  prcetcrian 
cohorts,  Btaliooed  hitherto  in  vsrions  parts  of 
tbe  city,  were  assembled  in  one  camp,  in  tbe 
vicinity  of  Eome.  At  tbe  same  time  tbe 
power  of  the  empire  was  thoroughly  main- 
tained in  tbe  provinces,  and  two  revolta  in  21, 
one  on  tbe  Moselle  headed  by  Jnlias  Floms, 
and  tbe  other  among  tbe  MixA  beaded  by  Ju- 
lias Sacrovir,  were  pnt  down  and  their  leaders 
forced  to  slay  themselves  to  escape  from  tbe 
imperial  troops.  In  SS  Sejanna  caosed  tbe 
death  of  Dmsos  by  poison.  Whether  Tibe- 
rins  felt  any  sorrow  or  not,  bo  certainly  mani- 
fested none ;  and  when  the  peoiile  of  Troas 
sent  him  amessage  of  condolence,  ne  sneeringly 
sent  back  an  answer  of  condolence  on  tbe  death 
of  their  fellow  citizen  Hector.  In  20  the  empe- 
ror finally  departed  from  Rome.  He  first  went 
to  Campania,  and  there  issued  an  edict  com- 
manding tbe  people  not  to  molest  his  retire- 
ment, and  in  tbe  following  year  went  to  the 
island  of  Capres  (Capri).  The  early  part  of 
his  reign  bad  been  marked  by  a  strict  regard 
for  external  decency,  and  a  stringent  law  had 
been  passed  against  courtesans;  but  bis  last 
years  were  spent  in  the  most  infamous  p]ea- 
Bures.  Oapreie  became  tbe  baunt  of  disgusting 
debanchery,  especially  aft«r  the  death  of  Livia 
Dmsilla  in  29,  who  had  always  exercised  mnch 
influence  over  ber  son.  In  80  he  banished 
Agripptna,  tbe  widow  of  Gennanious,  and  af- 
terward caused  the  assassination  of  two  of  her 
sons.  Hencefortb  Sejanns  had  tbe  full  con- 
trol of  affairs  of  state.  The  employment  of 
delatoret  gave  him  abundant  means  oC  getting 
rid  of  obnoxious  individnajs  on  false  charges. 
Tiberias,  who  had  been  suspecting  for  some 
time  tbe  plots  of  his  minister,  managed  to 
get  rid  of  Sejanns  in  SI,  and  the  favorite  and 
all  his  family  were  destroyed.  In  tbe  mean 
time  tbe  emperor  became,  in  the  words  of 
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Pliny,  "tbe  most  wretched  of  men."  In  the 
remarkable  letter  »ent  to  tbe  senate,  which 
Tacitas  has  preserved,  he  begina  with  a  frank 
avowal  of  bis  misery.  "Wliat  to  write  to 
yon,"  he  says,  "  or  how  to  write,  I  know 
not:  and  what  not  to  write  at  thla  time,  may 
all  tne  gods  and  goddesses  torment  me  more 
than  I  daily  feel  that  I  am  suffering,  If  I  do 
know."  About  ttiis  time  he  went  once  more 
to  Campania,  and  occasionally  came  as  near 
Rome  as  bis  gardens  on  tbe  Vatican.  But  bis 
privacy  was  never  disturbed;  aoldlers  were 
placed  so  as  to  prevent  any  one  from  coming 
near  him.  He  bad  been  remarkable  for  beauty 
and  majesty  of  person,  bnt  dissipation  had  cov- 
ered his  face  with  ugly  blotches,  and  his  body 
was  bent  nearly  double.  At  Astura  be  was 
attacked  by  illness,  and  he  reached  Uisenum  to 
die  in  tbe  villa  of  Lncullna.  According  to  Taci- 
tus, it  was  left  to  fate  to  determine  his  sne- 
cesBor.  On  March  16  he  bad  a  funting  fit,  and 
aa  be  waa  thought  dead,  Oaius  Caligula,  the 
son  of  GermanlcuB,  was  saluted  as  bis  suc- 
cessor; bnt  tbe  emperor  suddenly  recovering, 
a  onanlity  of  clothes  wos  thrown  over  bim 
and  be  was  left  alone.  There  is  another  ac- 
count of  his  death,  Tbe  people  hailed  the 
event  with  delight,  and  the  cry  of  "  Tiberius 
to  the  Tiber"  waa  heard  constentjj  in  the 
streets  of  Rome.  He  however  bad  a  public 
burial.  The  chief  authorities  for  bis  life  are 
Buetonlus,  Dion  Cassius,  and  above  all  Taci- 
tus. He  wrote  a  commentary  of  his  own  life, 
Greek  poems,  an  ode  on  tbe  death  of  L.  Ceesar, 
and  several  epiatlea  and  orations,  either  to  the 
senate  or  on  occasion  of  funerals.  The  cruci- 
fliion  of  Christ  took  place  during  his  reign. — 
See  Tibtriui'  Leben,  Segierwig  vnd  CAaraiUr, 
by  Adolf  Stahr  (BerUn,  1874). 

TlMTt    See  Tbibet. 

imXUH^  UUu,  a  Roman  poet,  of  the  time 
of  ADgnstns.  He  was  of  an  equestrian  fam- 
ily, and  lived  op  bis  ancestral  estate  at  Pednm 
near  Rome.  He  went  to  Aqnitania  in  SI  B. 
C.  with  his  patron  Uessala,  and  when  tbe  lat- 
ter bad  pacified  that  part  of  Gaul  and  set  out 
to  take  command  in  the  East,  Tibnllns  occom- 
panied  him,  bnt  falling  sick  returned  to  Rome, 
and  died  youn^.  Four  books  of  elegies  are 
attributed  to  bim,  but  only  the  flrst  two  are 
undoubtedly  bis.  Tibnllns  waa  a  warm  friend 
of  Horace,  who  addressed  two  poems  to  him. 
The  first  edition  of  bis  works  was  printed, 
along  with  Catullus,  Propertius,  and  the  3iha 
of  Statina,  at  Venice  fn  UTS.  Two  of  the 
best  late  editions  are  those  of  Rossbach  (Leip- 
sio,  1B6(1)  and  Mtlller  (Leipsio,  1878).    The  ele- 

S'es  of  Tibnllns  have  been  translated  Into  Gng- 
(b  veree  by  Dr.  Grainger  (1753),  and  a  prose 
translation  forma  a  volume  of  Bonn's  "  Classi- 
cal Library"  (London,  18B4), — Bee  Seller,  Se 
TiMHEUgta  (Halle,  1872). 
TUVB.    See  Tivou. 
TK  DOCLOmECX.    See  Neubalsia. 
nCHBMUn  mu^  the  most  celebrated  con- 
spiracy case,  and  tbe  first  in  which  tbe  impos- 
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tor  aiBDmed  identity  with  a  known  person,  in 
English  legal  recoils.  Boger  Obarlea  Tich- 
borne,  born  Jan.  6, 1829,  was,  after  hia  father, 
heir  to  the  title  and  great  estates  of  hia  ancle, 
Bir  Edward,  who  added  the  name  Donghtj  to 
Tlohborse.  After  an  edncation  in  Frauoe  and 
at  the  Roman  GathoUc  college  of  Btonyhnrst, 
Roger  entered  the  anaj  in  1849.  In  18G3  be 
offered  himaelf  to  hia  oouain  Eate,  daoxhter  of 
Sir  Edward;  but  her  parents  opposed  tne  mar- 
riage, upon  which  he  resigned  Eis  oommiaaioD 
and  went  to  sea.  He  arrived  at  Valparaiso 
June  19, 1SG8,  and  on  April  20,  18C4,  a^Ied 
from  Bio  de  Janeiro  for  New  York  in  the  ship 
Bella,  which  was  lost  at  tea.  Sir  Edward  died 
Uarob  6,  I8GS,  and  was  aaooeeded  bj  his  broth- 
er Jamea,  Roger's  father  who  died  June  11, 
1862.  In  the  presiimed  loaa  at  sea  of  Roger, 
he  was  aaooeeded  hj  hii  second  son  Alfred, 
who  died  Feb.  23,  ISflS,  and  was  aaoceeded  by 
a  poithumona  son,  bom  Uaj  38,  1866.  In 
1860  Lady  Tiohboma,  widow  of  Sir  James, 
began  to  advertisa  in  English  and  Australian 
newsptpera  for  her  aon  Roger,  whom  she 
believed  to  be  olive.  In  1860  a  batcher  in 
Wagga  Wagga,  Australia,  anpposed  to  be  Ar- 
thur Ortoo,  bat  then  calling  himself  Thomaa 
Oastro,  asserted  that  he  was  Roger  Charles 
liohborne,  end  hod  been  saved  from  the  wreck 
of  the  Bella.  After  some  correspondence  with 
Ladj  Tiohbome,  he  sailed  for  London,  arrived 
there  Deo.  25,  and  in  Januarj',  186T,  wont  to 
Paiia,  where  Lady  Tichbome  accepted  him  as 
her  son  and  snppUed  him  with  money.  Nearly 
every  other  member  at  the  family  repadiated 
him  OB  an  impostor ;  bat  he  found  manv  adhe- 
rents who  assumed  to  recognize  htm  as  tne  long 
lost  Boger,  and  went  about  England  collecting 
witneaaea  and  gathering  information  ooncem- 
ing  the  family,  the  estates,  and  incidents  in 
Roger's  Ufa.  In  March,  1867,  he  filed  a  bill  in 
ohanoery  to  restrain  the  trustees  of  the  estates 
from  setting  op  certain  outstanding  terms  as 
an  answer  to  any  action  he  might  bring  to 
recover  the  property.  The  commencement  of 
the  action  was  delayed  nearly  fonr  years  by  the 
aending  of  oommlstions  to  South  America  and 
AoatrfJia,  and  by  other  causes.  In  the  mean 
time  Lady  Tichbome  died,  March  12,  1868. 
The  case  bad  excited  extraordinary  attention. 
Pablio  opinion  was  divided,  thoagh  so  many 
believed  in  the  claimant  that  he  was  able  to 
raise  considerable  money  by  the  aale  o(  bonds 
pa^ble  upon  his  coming  into  possession  of  the 
property.  On  May  11, 1871,  the  trial  for  tbe 
recovery  of  the  Tirfiborne  estates  in  Hampshire 
and  Dorsetshire,  valued  at  ^£24,000  a  year^as 
began  in  the  ooart  of  common  pleas.  With 
two  adjonrnmenta,  it  continued  108  days,  till 
March  0,  1873,  when  the  jury  interposed,  de- 
claring themaelves  satisfi^  that  the  claimant 
waa  not  Boger  Charles  Tichbome,  and  he  was 
nonsuited.    He  waa  Immediately  ordered  into 
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ton  (as  the  indictment  ran),  waa  commencwl 
it)  the  court  of  queen's  bench  on  April  23, 
1878,  and  continued  188  days  to  Feb.  88, 1874, 
when  he  was  found  guilty  and  was  sentenced 
to  H  years'  penal  servitude.  He  was  sent 
to  Millbank,  and  subsequently  transferred  to 
Dartmoor  prison.  The  principal  points  in  the 
two  cases  which  led  to  the  claimant's  convic- 
tion were  these:  After  luuinming  to  be  Tich- 
bome, the  claimant,  thoagh  hard  poshed  for 
money,  did  not  avaU  himself  of  balanoes  and 
credita  which  Roger  had  with  two  AnstraliaQ 
bankers.  On  arriving  in  London  he  immedi- 
ately sought  for  the  rdatives  of  Arthnr  Or- 
ton,  and  subsequently  sent  to  one  of  the  Or- 
ton  sisters  photographs  of  himself,  wife,  sod 
child  as  those  of  Arthur  Orton  and  family. 
He  waa  entirely  ignorant  of  incidents  connect- 
ed with  Boger's  residence  in  France,  and  knew 
no  French,  which  Roger  spoke  better  than  he 
did  EnKli^.  The  handwritings  of  the  two 
were  wholly  unlike.  Roger  was  well  ednca- 
tcd,  while  the  claimant  was  grossly  illiterate. 
The  physical  differences  between  the  two  were 
even  more  marked.  Roger  was  thin;  bis  hair 
was  straight:  his  ears  adhered  to  the  aidee  of 
his  head.  The  claimant  was  enormously  fat; 
he  waa  an  inch  taller  than  Roger;  his  head 
was  larger;  his  bail  was  inclined  to  curl;  hia 
eora  were  dependent  and  free,  with  large  lobes ; 
and  it  was  clearly  proved  that  one  of  Roger's 
arms  was  tattooed  with  his  initials,  while  no 
auch  marka  could  be  found  on  the  claimant 
The  career  of  the  claimant  was  also  closely 
traced  from  the  lime  when  he  left  England  to 
the  time  when  he  aasnmed  to  be  Roger.  The 
expense  of  the  trials  compelled  the  tmsteea  to 
mortgage  the  Tichbome  eatatea.— Bee  "  Charge 
of  the  Lord  Chief  JosUoe  in  the  Case  of  The 
Queen  e.  Castro"  (3  vols.  8vo,  London,  187S). 
ncnO  (Fr.  and  Qer.  T«Mtn)j  a  S.  canton  of 
Switzerland  bordering  on  Valaia,  Uri,  Grisons, 
and  Italy;  area,  1,09C  aq.  m. ;  pop.  in  1870, 
119,619,  nearly  alt  Roman  Catholico.  The  aor- 
face  is  mountainous,  but  the  N.  part  is  mora 
elevated  than  the  S.,  that  frontier  beinc  formed 
by  lofty  aummita  of  the  Alps,  including  the 
central  mass  of  the  St.  Gothara  range;  and  a 
considerable  portion  of  it  belonga  to  tiie  glador 
region.  The  face  of  the  conntry  bos  a  general 
alope  toward  the  sonth,  and  lofty  mountain 
ridges  traverse  it  in  that  and  a  S.  £.  direction. 
With  the  exception  of  a  smaJl  part  of  the  north, 
the  drainage  belongs  to  the  basin  of  tbe  Po- 
The  principal  river  is  the  Ticino  (ano.  Tieinvt), 
whitu),  rising  in  Mt.  St.  Gothard  and  receiving 
nnmerons  tributaries,  flows  through  Laso  Mag- 
giore,  a  small  portion  of  which  la  witnin  tb* 
boundary  of  the  canton,  to  the  Po  near  Pavia. 
There  are  several  other  lakes,  including  Lugano, 
Muziano,  and  Origlio.  In  the  elevated  parts  of 
the  canton  the  cmef  hnsinesa  la  cattle  rearing 
and  butter  and  cheese  making.  In  the  aonth 
there  are  on  the  lower  slopes  obestnat  loreets, 
and  in  tbe  valleys  vineyarda,  com  fielda,  and 
plantations  of  figs,  almonds,  orange*,  oitrons, 
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mnlbwriea,  and  pomeKranateB.  Oame  is  abun- 
dant in  the  f  orestB,  and  the  streamB  and  lakes  are 
well  stocked  with  fish.  The  manafactDres  are 
ot  no  importance.  The  iohabitanta  beloiw  to 
tbe  Italian  race,  and  speak  that  laugoage.  Only 
one  village,  Boeco,  situated  near  tbe  frontier 
of  VbIsIi,  speaks  German. — Ticino  was  con- 
qaered  from  Italy  hj  the  Bwiss  in  1612,  and, 
under  the  name  of  the  Italian  bailiwicks,  was 
governed  bj  deputies  till  IS08,  when  it  was 
admitted  as  a  member  of  the  Swiss  confedera- 
tion. The  government  is  vested  in  a  council 
chosen  by  ail  oitizens  who  have  attained  the 
age  of  20  years.  The  property  qoalifioation 
of  voters  was  abolished  in  1868.  The  grand 
oonncil  meets  alternately  at  Logano,  Looamo, 
and  Bellinzona.  The  canton  sends  six  members 
to  the  national  ooonciL  The  railway  from  Bel- 
linzona to  Looamo  was  opened  Deo.  20, 1874. 

TICKf  the  common  name  o(  several  families 
of  small  arachnids  infesting  the  skin  of  man 
and  tbe  lower  animals.  In  addition  to  what 
hoa  been  ^ven  onder  Epizoa.  and  Mite,  it  may 
be  stated  that,  from  the  yoooR  tiok  having 
only  three  pairs  of  legs  instead  of  the  four 
pairs  of  the  adult  spider  and  mitea,  some  have 
maintuned  that  the  arachnids  form  an  order 
of  the  class  of  insects,  and  not  an  independent 
class.  The  legs  bIbo  in  the  yonnE  are  very 
long  and  tbe  head  separate  from  the  thorax, 
as  in  the  insect  (See  "  American  Naturaliflt," 
vol.  iii.,  1868,  pp.  804-878.) 

TlfXEU,  Hmmm,  an  EngUsh  poet,  bom  at 
Bridekirk,  Onmberland,  in  IflBS,  died  in  Bath, 
April  23, 1740.  He  was  educated  at  Queen's 
college,  Oxford,  and  in  1710  was  chosen  fel- 
low. He  was  a  friend  of  Addison.  During 
the  negotiations  for  peace  with  France,  Tiokell 

fablished  a  poem  entitled  "  The  Prospect  of 
eaoe,"  whieb  went  through  seversl  editions. 
On  Uie  arrival  of  King  George  I.  he  wrote 
"  The  Royal  Progress,"  printed  in  the  "  Spec- 
tator." His  translation  of  the  first  book  of 
tbe  niad  was  brought  out  in  opposition  to  that 
of  Pope.  Addison  declared  it  the  best  version 
ever  made,  and  it  was  suspected  that  he  him- 
self was  the  translator.  Besides  some  minor 
poems,  Tickell  published  a  "  Letter  to  Avi- 
gnon," written  during  tbe  dispute  on  the  Han- 
overian snccesaion,  and  an  elegy  on  Addison, 
which  was  extravagantly  praised  by  Johnson. 
Addison  bad  employed  Tickell  in  pubUo  affairs, 
and  when  in  1717  he  was  appointed  secretary 
of  state,  he  made  bim  bis  under  secretary.  In 
1T26  Tickell  became  secretary  to  tbe  lords  jus- 
tices of  Ireland,  in  which  office  he  died. 

TlCESOk,  Cwtga,  an  American  author,  bom 
in  Boston,  Anf.  1, 1701,  died  there,  Jan.  26, 
1871.  He  gradaated  at  Dartmouth  college  in 
1807,  atndied  law,  and  was  admitted  to  the 
Boston  bar  in  1818,  bnt  never  practised.  From 
181B  to  1820  he  resided  in  Enrope.  and  on  his 
return  became  professor  of  the  French  and 
Spanish  languages,  literature,  and  belles-lettres 
in  Harvard  college.  He  resigned  in  18SC,  and 
spent  three  years  in  Enrope.    In  1849  appeared 


TIOOHDEEOGA 


737 


his  "History  of  Spanish  Literature"  {8  vols. 
8vo,  New  York;  4th  ed.,  edited  by  G.S.HUlard, 
8  vols.,  Boston.  16T1),  which  was  translated 
into  Spanish,  G^erman,  and  French  (in  part), 
and  was  accepted  as  an  authority  in  Spain 
itself.  Mr.  Ticknor  was  one  of  the  asaociatian 
of  writers  by  whom  the  "  Monthly  Antholo- 
gy "  was  conducted.  His  latest  publication 
was  the  life  of  his  friend  W.  H.  Prescott  (Boa- 
ton,  1864). — See  "Life  of  George  Ticknor," 
by  George  8.  Hillard  (Boston,  1876). 

TKONDESOGA,  a  town  of  Eases  co..  New 
York,  euclosiDg  the  ontlet  of  Lake  George,  88 
m.  N.  by  E.  of  Albany;  pop.  in  1870,  2,6S0; 
in  187G,  8,401.  It  is  at  the  junction  of  tbe 
Addison  railroad,  a  branch  of  tne  Oentral  Ver- 
mont, with  the  Chomplain  division  of  tbe  Del- 
aware and  Hudson  canal  company's  lines,  and 
is  the  6.  terminus  of  tbe  Lake  Cbamplain  com- 
pany's stoomarB.  The  portion  ot  the  town  ly- 
mg  between  Lakes  George  and  Cbamplain  b  a 
lofty  promontory,  the  terminus  ot  a  mountain 
ridge;  Mt.  Defiance  at  the  extremity  of  tbe 
promontory  is  760  ft  above  the  surfsce  of 
Lake  Cbamplain.  The  ontlet  of  Lake  George, 
4  m.  in  length,  has  a  fall  in  2  m.  of  220  ft. ;  and 
as  the  water  never  apparently  varies  in  quan- 
tity, and  is  remarkably  pure,  it  forms  a  very 
valuable  water  power.  There  is  a  vein  of 
excellent  eraphite  in  tbe  town,  and  about  20 
tons  of  black  lead  are  produced  monthly  by 


extensive  deposits  of  good  iron  ore,  whiob 
is  mined  by  the  "Iron  Company."     Large 

Siantities  of  lumber  are  msnufactured,  and 
ere  are  an  extenaive  sash  and  door  factory, 
two  foonderies,  two  wooUen  mills,  and  a  cot- 
ton factory  of  20.000  spindles.  The  town  has 
15  schools,  a  weeuy  newspaper,  and  Baptist, 
Congregational,  Episcopal,  UethodiaL  and  Bo- 
man  Catholic  churches.  Nearly  the  entire 
bnaineaa  portion  was  destroyed  by  fire,  March 
81,  1876;  it  is  now  being  rebuilt  with  fine 
brick  blocks.— The  town  is  particularly  re- 
markable for  the  prominent  place  its  fortifi- 
cations have  held  in  American  history.  Early 
in  ITGG  the  French,  who  had  already  occupied 
and  f  ortifled  Crown  Point,  and  cansed  a  care- 
ful survey  of  Lake  Cbamplain  to  be  made,  ad- 
vanced to  Ticonderoga  and  commenced  a  forti- 
fication there,  which  entirely  commanded  the 
passage  of  the  lake.  This  fort  they  named 
Carillon  (chime  ot  bells),  in  allnsion  to  tbe 
music  of  the  waterfalls  near  it.  It  waa  after- 
ward known  as  Fort  Ticonderoga.  Sir  Wil- 
liam Johnson  was  the  commander  of  an  Eng- 
lish and  colonial  army  tbe  same  year  intended 
for  Uke  reduction  ot  this  fortress  and  Crown 
Point;  bnt  learning  that  the  French  had  re- 
enforoed  it  largely,  be  contented  himself,  after 
defeating  Dieeksn  at  Lake  Gleorge,  with  foiti- 
^ng  Fort  William  Henry  at  the  8.  end  of  that 
lake.  In  1767  Hont«a1m  assembled  a  force 
of  0,000  men  at  Fort  Carillon,  and  aacending 
Lake  George  attacked  and  reduced  Fort  Wit 
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liam  Henrj,  Aug.  3,  In  the  snmmer  of  17S8 
Gen,  AbercromBie  took  the  oommand  of  as 
expedition  for  tbe  redaction  of  Fort  Carillon, 
crossed  Lake  George  with  15,000  men,  and  on 
JdI7  8  attempted  to  take  the  fort  bj  atorni, 
bat  was  Tspalsed  with  a  loss  of  9,000  men. 
In  17S9  Geo.  Amherst  at  tbe  head  of  13,000 
men  inrested  Ticonderoga,  and  the  French, 
not  having  a  eaffioient  force  to  hold  it,  dis- 
mantted  and  abandoned  it,  July  80 ;  and  soon 
after  Orown  Point  was  also  abandoned.  The 
£ngliab  government  then  greatlj  enlarged  and 
strengthened  the  two  fortresses.  The  fort 
and  field  worka  of  Ticonderoga  extended  over 
an  area  of  several  miles.  After  tbe  oessioa 
of  Canada  in  176S,  the  fort  was  allowed  to 
fall  into  partial  decay,  and  was  held  hj  a 
Bmall  force.  Upon  the  receipt  of  the  news 
of  tiie  battle  of  Lexington,  Ool.  Ethan  Allen 
aarpriaed  the  fort,  Jiaj  10,  1775,  and  cap- 
tured the  garrison  of  60  men  and  tbe  artil- 
lery and  munitions  of  war  in  the  fort.  (See 
AUBN,  Etsui.)  The  centennial  of  this  event 
was  celebrated  in  the  town  on  Uaj  10,  1875. 
In  1776,  after  an  engasoment  between  tbe 
British  and  Americans,  the  latter  were  com- 
pelled to  take  refnge  under  the  guns  of  Fort 
Ticonderoga.  On  June  SO,  1777,  Bnrgoyne  In- 
vested the  fort,  and  on  July  4  erected  a  bat- 
tery on  Sugarloaf  hill  (now  Ut.  Defiance), 
which  completely  commanded  it  and  com- 
pelled the  garrison  to  evaouate  it  the  next 
night,  teuding  tbeir  stores  and  munitions  to 
Skenesborough  (now  WhttehaU),  and  esoapiog 
themselves  into  Vermont.  In  September  of 
the  same  year  Oen.  Lincoln  made  an  attack 
upon  the  works,  took  Mts.  Hope  and  DeSance, 
released  100  American  prisoners,  and  took  298 
of  the  enemy,  an  armed  sloop,  several  gnn 
boats,  and  more  than  200  bateaux,  hat  did  not 
capture  the  fort.  After  the  surrender  of  Bnr- 
goyne  the  fort  was  dismantled,  and  the  garri- 
son  retreated  down  Lake  Ohamplain;  some  of 
them  were  captared  by  Oapt.  Sbenezer  Allen. 
Id  1780  Gen.  Ealdeman  with  a  company  of 
British  Boldiere  occupied  Ticonderoga  some 
time ;  and  irom  this  point  Mt^or  Oarleton  made 
a  diversion  agwust  Forts  Aune  and  George,  to 
aid  Sir  John  Johnson.  After  the  war  the  fort 
tell  intomins;  portions  of  tlie  walls  are  still 
standing.'— There  is  a  history  of  Ticonderoga  by 
the  Rev.  Joseph  Cook  (Keeaeville,  N.  Y.,  1868). 
HD^UND,  Adslpk.  See  supplement 
TDW,  the  alternate  rising  uid  falling  of  the 
waten  of  the  ocean,  which  is  to  be  observed 
on  alt  Its  ooasts  and  ostaaries.  The  rising  is 
designated  as  the  fiood,  and  the  high«st  eleva- 
tion as  high  water;  the  falling  is  called  the 
ebb,  and  the  lowest  depression  low  water. 
The  duration  of  high  and  low  water  without 
apparent  change  of  level  is  known  as  the 
stwud,  and  the  cessation  of  the  ebb  and  flood 
streams  or  tidal  currents  is  called  slack  water. 
The  tides  of  each  day  occur  somewhat  later 
than  those  of  the  preceding  day,  the  average 
retardation  from  djij  to  day  being  about  GO 


minntes.  The  times  of  ooonrrence  of  Ugli 
water  bear  a  very  close  relation  to  the  appear- 
ance of  tbe  moon  in  certain  positions.  Thna 
at  New  York  high  water  occurs  when  tbe 
moon  is  about  E.  S.  E. ;  at  New  CasUe,  on 
Delaware  river,  when  the  moon  is  nearly  B, ; 
at  Baltimore  when  it  is  rising  or  setting. 
liieae  are  mde  statements,  but  they  are  snffi* 
oiently  accurate  for  many  purposes,  and  they 
show  at  once  the  close  connection  between  the 
time  of  high  water  and  the  time  of  the  rooon'a 
passage  over  the  meridian.  In  foot,  so  com- 
pletely is  this  recognized,  that,  in  order  to  ^ve 
the  time  of  high  water  upon  any  day,  it  is  nan- 
ally  thought  sufficient  to  state  the  time  of  high 
wnter  on  the  days  of  new  moon  and  full  moon 
(or  "  full  and  change  ")  when  the  moon  passes 
the  meridian  at  12  o'clock  nearly.  This  tune 
is  called  the  establishment  of  the  port.  Then 
to  find  (roughly)  the  time  of  high  water  on 
any  other  day,  it  is  only  necessary  to  add  the 
establishment  to  the  time  of  the  moon's  in»- 


ceding  or  following  that  so  foond  by  ISh. 
SSm.  nearly.  On  closer  examination  it  will 
be  found  that  the  interval  between  the  time 
of  the  moon's  passage  over  tbe  meridian  and 
the  time  of  high  water  varies  sensibly  with  the 
moon's  age.  At  new  moon,  full  moon,  first 
quarter,  and  third  quarter  (or  rather  on  tbe 
day  following  each  of  these  phases),  tbe  inter- 
val between  the  time  of  the  moon's  passage 
and  the  time  of  high  water  b  nearly  the  same ; 
bat  from  new  moon  to  first  quarter,  and  from 
full  moon  to  third  quarter,  the  high  water  oc- 
curs earlier  than  would  be  inferred  by  urang 
that  same  interval;  and  from  first  quarter  to 
full  moon,  and  from  third  quarter  to  new 
moon,  it  occurs  later  than  the  same  interval 
would  give  it.  The  height  at  high  water  and 
the  depressicu  at  low  water  are  not  always 
the  some.  On  the  days  following  new  moon 
and  full  moou,  high  water  is  higher  and  low 
water  lower  than  at  any  other  time ;  these  are 
called  spring  tides.  On  the  days  following  the 
first  and  third  quarters,  high  water  is  lower 
and  low  water  higher  than  at  any  other  time ; 
these  are  called  neap  tides.  Thus  at  New  York 
the  rise  and  fall  (that  is,  the  difference  in  ele- 
vation between  high  water  and  low  water)  is 
about  5i  It,  at  spring  tides,  and  8^  ft,  at  neap 
tides.  At  Boston  this  variation  is  from  11}  to 
Si  ft.  There  is  a  sensible  difference  in  height 
between  two  sacoesslve  high  waters  or  low 
waters,  one  oocnrring  before  noon,  the  other 
after  noon,  and  these  differences  are  most  per- 
ceptible when  the  moon  is  at  her  greatest  de- 
clination N.  or  S.,  and  disappear  when  die  is 
near  the  equator.  There  are  Other  variation! 
of  height  aeuending  on  other  circumstonoes. 
In  a  nngle  tide  the  interval  from  high  water 
to  low  water  is  greater  than  that  from  low 
water  to  high  water ;  the  differenoe  between 
them  Intervals  is  sensibly  greater  at  spring 
tides  than  at  neap  tide*.    The  tidal  ourrent  in 
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the  bay  rnni  npvard  for  Bom«  tim«  after  Ugb 
-water,  and  after  chaog^g  its  dirMtion  oon- 
tJDaes  to  ran  downward  for  soma  time  after 
low  water,  when  it  again  ohangea  ita  diraotion, 
and  mils  npwvd.  If  we  fnrtber  esamioe  the 
state  of  the  tide  is  difterent  parts  of  the  iame 
river,  or  in  a  baj  of  great  length  as  compared 
with  its  breadth,  as  for  instance  Cheeapeake 
bay,  we  shall  find  that  near  the  month  there 
la  verr  little  difterenoe  Itetwaen  the  internal 
from  high  to  low  water  and  that  from  low  to 
high  water;  also  that  the  omrent  rans  np  the 
channel  for  a  long  time  (sometimes  approach- 
ing to  three  hours)  after  high  water,  and  mns 
down  the  channel  for  as  long  a  time  after  low 
water.  In  going  np  the  ba;  we  find  that  the 
high  water  ooours  later  and  later,  bat  the 
Telooitj  with  which  the  high  water  travels  is 
so  great  as  entirely  to  prednde  the  idea  of  ex- 
plaining the  tide  by  sopposing  the  same  mass 
ot  water  to  hare  been  moved  all  the  way  op 
the  bay.  Thas,  high  water  is  18  honrs  in 
travellhig  from  Cape  Henry  to  the  head  of 
Ohesqieake  bay,  190  m.,  moving  with  an  av* 
erage  relooil;  of  IS  m.  on  hoar,  while  the 
greatest  observed  onrrent  is  less  than  one 
mite  an  hoar.  High  water  takes  place  simal- 
taneonsly  near  the  head  and  the  month  of 
the  bay,  while  It  1b  low  water  at  the  same 
time  near  the  middle.  The  interval  from 
low  water  to  high  water  diminishes  as  we 
go  Dp  the  bay,  as  also  the  diflerence  be- 
tween the  stand  and  slack  water.  At  the  en- 
trance of  the  bay  the  ebb  cnrrent  begins  three 
honrs  ^ter  the  nigh  water  stand ;  in  the  vicin- 
ity of  Annapolis  it  is  bat  one  hoar,  and  et  the 
head  of  the  bay  there  is  only  h^f  an  hoar 
between  the  high  water  stand  and  the  oom- 
menoement  of  the  ebb  onrrent. — Herodotos 
qveahs  of  the  tides  in  the  Bed  sea.  Platsroh 
aaye  that  Pytbeas  of  Msasilia,  who  had  ob- 
aerved  them  in  Britain,  sscribed  them  to  the 
moon.  Cnsar,  in  his  aceoimt  of  the  invasion 
of  Britain,  refers  to  the  nature  of  spring  tides 
a>  well  nnderstood  in  connection  witii  the 
moon's  age.  Pliny  explains  the  phenomena  at 
some  length,  and  asorioes  them  to  the  snn  and 
moon  dragging  the  waters  along  with  them. 
Eepler  in  aoconnting  for  the  tides  was  evi- 
dently aware  ot  the  principle  of  gravitation, 
bnt  not  of  the  law.  Newton  laid  hold  of  this 
class  of  phenomena  as  the  most  inoontestable 
proof  of  universal  gravitation,  and  showed 
that  according  to  its  law  jnst  Bach  periodic 
flnotoatlone  in  the  fluid  covering  of  the  earth 
mnst  take  place  aa  are  actually  exhibited  by  the 
tides  of  the  ocean.  If  we  oonceive  the  earth 
to  t>»  wholly  or  in  a  great  degree  covered  with 
water,  and  snbject  to  the  attraction  of  the  snn, 
tha  force  of  which  is  inversely  as  the  sqnare 
of  the  distance,  it  will  be  obvions  that  while 
the  whole  earth  will  fall  toward  tha  son  with 
a  velodty  proportioned  to  the  aggr^ate  attrac- 
tion upon  its  soiid  portions  (which  is  the  same 
as  if  all  the  matter  were  collected  at  its  centre), 
the  water  nearest  to  the  son,  being  accelerated 
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by  a  greater  force,  and  being  fluid,  will  ap- 
proach the  son  more  rapidly  than  the  solid 
core.  It  will  thas  nm  from  all  sides  into  a 
protaberance  beyond  the  form  of  eqailibriam 
of  the  earth's  attraction  and  rotation,  until  the 
preaanre  of  the  elevated  mass  eqnals  the  differ- 
ence in  the  attraction  of  the  sun.  Moreover, 
a  similar  protuberanoe  will  be  formed  on  the 
side  opposite  to  the  snn,  since  tha  particles  of 
water,  being  solicited  by  a  lets  force  than  the 
solid  core,  will  foil  more  slowly  toward  the 
son,  and  as  it  were  remain  behind.  Nor  does 
the  fact  that,  on  the  average,  the  earth  does 
not  lessen  its  distance  from  the  snn,  in  the  least 
invalidate  the  force  of  this  reasoning ;  for  the 
deviations  front  the  tangential  motion  of  the 
earth  in  its  orbit  are  precisely  those  which  the 
earth  wonld  move  through  if  falling  toward 
the  son  nnafFected  by  any  other  impalse.  The 
same  considerations  hold  good  in  regard  to  the 
attraction  of  the  moon  npon  the  earth  and  the 
waters  anrroonding  it ;  for  althoagh  we  are  in 
the  habit  of  considering  the  moon  as  simply 
revolving  abont  the  earth,  it  mnat  he  remem- 
bered that  the  attraction  is  mntaal,  that  both 
bodies  describe  orbits  abont  their  common  cen- 
tre of  gravity,  and  that  while  the  moon  obeys 
the  attractive  force  of  the  earth,  the  latter  ec^nel- 
ly  foUows  that  of  the  former,  by  which  it  is  at 
every  instant  of  time  drawn  from  the  path 
which  it  would  parsne  if  that  influence  did  not 
exist,  by  an  amount  precisely  equal  to  the  fall 
■eapouding  to  the  moon's  attractive  force. 


As  a  necessary  c 


e  of  the  elevation 


of  the  water  in  tlio  regions  nearest  to  and  most 
remote  from  the  attracting  body,  there  mast 
be  a  corresponding  depreaaion  below  the  mean 
level  of  the  sea  at  points  distant  90°  from  the 
vertices  of  the  protuberances,  or  at  the  sides 
of  the  earth  as  seen  from  the  sun  or  moon.  If 
the  latter  bodies  maintained  a  conrtant  por- 
tion with  respect  to  the  earth,  the  eSect  would 
therefore  be  to  produce  a  distortion  of  flgnre 
in  the  ocean  surface  (aagumed  to  cover  the 
whole  earth)  having  the  form  of  a  slightly 
elongated  eUipsoid,  toe  two  vertices  of  which 
would  be,  the  one  precisely  nnder,  the  other 
precisely  opposito  to  the  points  at  which  the 
disturbing  body  Is  vertical.  Bat  this  is  not  the 
case;  tor  by  the  rotation  of  the  earth  and  the 
motion  of  earth  and  moon  in  their  orbita,  the 
direction  of  the  disturbing  forces  ia  constantly 
chanf^ng  with  respect  to  any  point  on  the 
earth's  surface.  New  points  arrive  at  every 
instant  under  the  zenith  and  nadir  of  either 
luminary,  and  tiiua  waves  are  produced  which 
follow  them  round  the  globe.  The  hi^eat 
points  of  these  waves  will  remain  far  behind 
the  vertioala  of  the  disturbing  bodies,  because 
the  inertia  and  friction  of  the  water  prevent 
the  instantaneoas  change  of  form  required, 
and  because,  althongh  the  elevating  force  is 
greatest  under  the  vertical,  it  continues  to  act 
in  the  same  direotton  for  some  hours  after  the 

fiasaage  of  the  luminary,  with  but  little  dimin- 
shed  force.    This  retardation,  which  would  be 
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jansible  under  the  simple  snppodtion  of  an  nn- 
iatermptod  OGean  covering  the  earth's  surface, 
beoomea  verj  considerable  under  the  aotuol  oir' 
onmatanoes  of  the  case. — Tlie  depth  of  the  sea 
Taries  BO  muoh,  and  the  form  of  its  basin,  taken 
u  ft  whole,  ia  so  intermpted  bj  the  land,  that 
it  may  be  doubted  whether,  were  the  action 
of  the  Bon  and  moon  at  onoe  gnspended,  their 
tide  waves  would  perform  even  a  single  revo- 
latlon  with  any  sort  of  regnlarity.  Henoe  it 
follows  that  the  tides  for  the  time  being  may 
be  oonaidered  ae  almost  oompIet«ly  command- 
ed by  the  then  actual  positions  and  proximities 
of  the  sun  and  moon,  the  free  oacillationa  of 
the  sea  in  its  bed  being  quite  subordinate  to  the 
forced  wave  generating  them.  In  oonBeqne&oe 
(as  is  always  the  oaae  in  forced  oscillations), 
every  periodicity  in  the  action  of  the  forcing 
cause  is  propagated  in  the  oscillations,  and  re- . 
oords  itself  in  the  recorded  height  of  the  tide  . 
on  every  point  ot  the  coast,  bat  at  each  point  ^ 
at  a  greater  or  less  interval  from  the  culmina- ; 
tion  of  the  san  or  moon,  according  to  Its  local  , 
position  and  the  more  or  less  circuitous  course  . 
taken  by  the  tide  wave  to  reach  it,  which  ape- 
cial  observation  can  alone  determine.  This 
iaterval  is  called  the  eBtabliebment  of  the 
place.  The  close  relation  which  the  times  of 
nigh  water  bear  to  the  times  of  the  moon's 
passage  shows  that  the  moon's  infinenoe  in 
raising  the  tides  mnst  be  mach  greater  than  the 
sun's.  In  fact,  while  the  whole  attraction  of 
the  snn  upon  the  earth  far  exceeds  that  of  the 
moon,  yet,  owing  to  the  greater  projomity  of 
the  latter,  the  difference  between  its  attraction 
at  the  centre  of  the  earth  and  at  the  nearest  or 
most  remote  points  of  its  surface,  which  pro- 
duces the  tides,  ia  about  S^  times  as  great  as 
the  difference  of  the  sun's  attraction  at  the 
same  points. — There  will  be  two  complete  lunar 
tides  in  every  lunar  day  of  24h.  02m.,  and  also 
two  complete  solar  tides  in  every  mean  solar 
day.  These  are  known  as  the  semi-diumtd 
tides,  and  conatitnte  the  principal  fluctaations 
of  the  sea  level.  When  tlie  sun  end  moon  are 
in  oonjoaction  or  opposition,  at  the  time  of 
new  or  full  moon,  the  efFeota  of  both  combine 
to  prodace  the  spring  tides,  when  high  water 
is  higher  and  low  water  is  lower  than  at  mean 
tides  by  the  amount  of  the  solar  tide.  At 
quadratures  the  high  water  of  the  sun  will 
combine  with  the  low  water  of  the  moon  to 
produce  a  less  fall,  and  the  low  water  of  the 
eun  with  the  high  water  of  the  moon  topro- 
daoe  a  less  rise,  than  at  mean  tides ;  and  we 
have  the  neap  tides,  the  range  of  which  is  loss 
than  the  mean  range  by  the  amount  of  the 
solar  tide.  Thus,  at  New  York,  the  rise  and 
fall  at  syiygies  is  5*1  ft.,  at  quadrature  8'4  ft., 
the  former  being  the  aum,  the  latter  the  differ- 
ence of  the  lunar  and  solsr  tides ;  whence  we 
obtain  for  the  effect  of  the  moon  4-4  ft.,  and 
for  that  of  the  snn  1  ft,  or  a  ratio  of  44  to 
10.  This  proportion  does  not  prove  to  be  the 
same  in  ail  parts  of  the  world,  and  even  varies 
considerably  in  plaoes  not  far  distant  from  eaoh 


other.  At  Boston  the  heights  ore  Il-fi  and  8-9 
ft.  reapeotively,  giving  a  proportion  of  ?  to  1. 
On  the  Atiantic  coast  of  the  United  Sutes  It 
averages  about  &  to  I,  while  on  the  £.  side  of 
the  Atlantic  ocean,  on  the  coasts  of  France  and 
England,  it  is  in  many  parts  8  to  1.  Theoe 
differences  are  to  be  ascribed  to  the  fact  that 
the  shore  and  fasrlMr  tides  which  we  observe 
have  in  every  instance  acijuired  a  greater  mag- 
nitude than  the  ocean  tides,  and  have  been 
modified  in  form  by  the  varying  slope  of  th« 
bottom  and  configuration  of  the  shores.  A. 
simple  comparison  of  the  range  of  spring  and 
neap  tides  will  not  serve,  therefore,  as  a  cor- 
rect measure  of  the  relative  effect  of  the  son 
and  moon,  and  hence  for  a  determination  of 
the  mass  of  the  moon,  which  can  only  be  de- 
rived from  those  data  by  a  profound  mathe- 
matical analysis. — The  next  variation  of  the 
tides  to  be  considered  is  that  dependent  on  the 
moon's  declination.  Were  the  moon  constant- 
ly in  the  plane  of  the  equator,  the  highest 
points  of  the  tide  waves  would  also  Im  in  that 
plane,  and  would  oonseqaeutly  produce  a  series 
of  equal  tides  at  any  place  either  N.  or  S.  of 
the  equator.  But  it  is  evident  that  when  she 
ascends  to  the  north,  the  vertex  of  the  tide 
wave  will  tend  to  follow  her,  ^ving  the  high- 
est point  of  one  tide  in  the  northern,  and  the 
highest  point  of  the  opposite  tide  in  the  south- 
ern hemisphere.  Consequently,  when  the  moon 
has  a  northern  declination,  the  tide  at  any 
place  in  the  northern  homisphero  caused  by  ber 
upper  transit  will  be  hi^er  than  that  caused 
by  the  lower  transit.  This  variation  in  the 
heights  has  a  period  of  one  lunar  day,  and  ia 
called  tlie  diunial  inequality ;  it  reaches  its 
maximum  when  the  moon  is  at  its  greatest 
northern  or  southern  declination,  and  disq>- 
pears  when  it  is  on  the  equator,  and  oonse- 
qaeutJy  has  a  half-monthly  period.  The  va- 
riations of  hei^t  from  this  cause  prodace  a 
corresponding  inequality  in  the  times  ot  high 
water.  The  sun's  declination  affects  the  tides 
in  a  similar  manner,  bat  the  amount  of  the 
dlstorbance  is  very  small,  and  its  period  ex- 
tends over  half  a  year.  Tet  in  long  series  of 
observations  its  effect  is  well  marked,  both  in 
height  and  time.  The  diurnal  Inequality  de- 
pending on  the  moon's  declination  is  on  the 
other  hand  quite  sensible,  and  in  many  plaoes 
oonatitntes  a  prominent  or  even  the  chief  fea- 
ture of  the  tides,  as  on  the  Pacific  coast  of 
North  America  and  in  the  gulf  of  Mexico,  to 
the  peculiarities  of  which  we  shall  recnr  here- 
after. If  the  tides  arrive  at  the  same  place 
by  two  different  channels,  and  one  of  them 
is  retarded  behind  the  other  by  ns  bonrB,  in 
consequence  of  travelling  a  longer  route  or  In 
shallower  water,  the  semi-diurnal  tides  will  be 
destroyed  by  an  interference  of  the  waves,  that 
is,  by  the  high  water  of  one  l>eing  anperlm- 
posed  on  the  low  water  of  the  other ;  the  di- 
urnal inequality,  however,  will  not  be  de- 
stroyed, but  merely  modified  in  height  and 
time,  leaving  a  single  tide  in  the  lunar  iaj 
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ootstendins,  wbioh  fa  alw&Ts  veiy  biqbD  in 
unonnt.  A  further  oansa  of  veriatioii  in  the 
height  of  the  tide*  is  the  variation  of  the  Hb- 
tuaoot  of  the  son  and  moon,  b^  reason  of  the 
ellipticitr  of  their  orbits.  The  efficacy  of  a 
hesTeolj  body  in  rainng  tides  Is  shown  by 
theory  to  be  inTersely  proportional  to  the  cnbe 
of  the  distance.  Henoe  tlie  efGoaoy  of  the  son 
nill  flaotuate  between  the  extremes  19  and  31, 
taking  30  for  iu  mean  volne,  and  that  of  the 
moon  between  48  and  59.  Taking  into  acoonnt 
this  oanae  o(  difference,  the  highest  spring  tide 
will  be  to  the  lowest  neap  as  69  +  31  to  43- 19, 
or  as  80  to  24,  or  10  to  S ;  leaving  ont  of  oon- 
nderation  the  local  circumstances  of  access  and 
depth,  which  greatly  modify  these  proportions. 
In  tba  North  Atlantic  the  higbMt  tides  are 
observed  a  day  8nd  a  half  or  two  days  after 
tlie  syzygies.  At  New  York,  the  high  water 
which  we  observe  about  S  o'clock  in  die  even- 
ing on  the  days  of  foil  or  change  are  those 
dne  to  the  meridian  transit  of  the  moon  fand 
snn)  on  the  preceding  day,  and  the  hlgnest 
tide  will  not  occur  until  the  evening  of  the 
following  day.  At  Boston  this  delay,  which 
is  called  the  retard,  or  age  of  the  tide,  is  near-' 
ly  86  hoars.  It  is  the  same  at  Brest,  and  the 
tide  wave  occupies  10  hours  in  travelling  from 
Brest  Dp  the  English  channel  and  Thames  to 
London,  making  the  age  of  the  tide  at  the 
latter  place  46  hours.  This  delay,  which  even 
■t  the  cape  of  Good  Hope  amounts  to  14  hours, 
Is  still  the  subject  of  investigation,  and  is 
probably  m^nly  due  to  friction.  The  inter- 
val between  the  moon's  passage  over  the  me- 
tidisD  of  8  place  and  the  time  of  high  water, 
which  we  have  referred  to  as  the  establish- 
ment of  the  port,  is  also  called  the  luni-tidal 
interval.  This  interval  is  constant  for  each 
place  so  far  as  the  Innar  tide  wave  is  oon- 
oerned ;  but  aa  the  actual  high  water  depends 
upon  the  combination  of  the  lunar  and  sokr 
tiaes,  it  is  subject  to  a  variation  which  is 
known  as  the  half-monthly  Inequality  in  time. 
On  the  day  after  the  spring  tides  the  top  of 
the  solar  tide  wave  will  be  nearly  an  hour  in 
advance  of  that  of  the  lunar  tide  wave,  and  the 
two  waves  will  combine  to  make  high  water 
earlier  than  the  moon's  atone  would  bring  it ; 
hence  the  luni-tidal  interval  is  shorter.  It 
will  continue  to  shorten  until  the  moon's 
transit  is  later  by  three  hours  than  when  the 
tide  is  greatest ;  it  then  increases  again,  passes 
its  mean  valne  when  the  moon  has  fallen  be- 
hind six  hours,  attains  its  maximum  when  it 
is  nine  hours  later,  and  agun  decreases  until 
at  the  next  spring  tides  it  reaches  its  mean 
value.  The  mean  of  all  the  luni-tidal  inter- 
vals for  half  a  month  at  a  port  is  called  its 
mean  or  corrected  establishment,  to  distinguish 
it  from  the  vulgar  establishment,  which  is  the 
luni-tidal  Interval  at  full  and  change.  The 
former  is  now  generally  used  for  finding  the 
time  of  high  water  on  any  given  day,  and 
tables  are  oonatmcted  from  observations  at 
the  prinoipBl  ports  for  finding  the  correction 


EB  741 

for  semi-monthly  inequality  due  to  the  moon's 
age.  Thus  for  New  York  the  corrected  es- 
tablishment or  mean  luni-tidal  interval  is  Bh, 
ISm.,  and  its  least  and  greatest  values  are  7h. 
6a  m.  and  Sh.  B6m.  On  the  Atlantic  coast  of 
the  United  States  the  range  of  this  inequality 
is  abont  three  fourths  of  on  hour ;  on  the 
coasts  of  France  and  Qreat  Britain  it  often 
exceeds  an  boor  and  a  half.  This  difference 
of  the  half-monthly  inequality  in  time  at  dif- 
ferent places  is  analogous  to  the  variation  in 
the  proportion  of  spring  and  neap  tides  above 
noticed,  and  is  doe  to  the  same  causes. — The 
motion  of  the  water  in  the  tide  wave  is  to- 
tally unlike  that  in  an  ordinary  surface  wave, 
such  OB  the  wind  produces.  When  a  narrow 
wave  of  the  latter  kind,  or  a  auoc^suon  of  such 
waves  of  equal  breadths  and  heights,  is  formed 
in  deep  water,  a  light  floating  body,  as  a  cork, 
revolves  either  in  a  vertical  circle  or  an  ellipse 
not  very  diSerent  from  one,  having  the  longer 
axis  vertical.  But  in  the  tide  wave  the  move- 
ment of  each  particle  may  be  regarded  as  per- 
formed in  an  excessively  elongated  ellipse,  the 
shorter  axis  of  which  is  vertical.  The  oreadth 
of  the  tide  wave  from  crest  to  crest,  supposing 
all  the  earth  covered,  would  be  half  the  earth's 
circumference,  or  12,600  miles,  in  comparison 
with  which  the  depth  of  the  sea  is  insignifi- 
cant ;  and  the  slightest  consideration  suffices 
to  show  that,  OS  ^  the  water  which  goes  to 
form  the  elevated  portion  must  be  brought 
from  that  depressed,  this  con  only  take  place 
by  a  lateral  approach  of  the  vertical  sections 
of  the  sea  when  the  water  is  rising,  and  their 
recess  from  each  other  when  faUing  (t.  t.,  over 
a  quadrant  of  the  globe  in  either  case,  which 
is  only  another  way  of  expressing  an  altema. 
ting  backward  and  forward  horizontal  current 
at  any  given  place),  with  this  peculiarity,  that 
these  onrrents  (the  flow  and  ebb  current)  run 
most  rapidly  at  the  moments  of  high  and  low 
water ;  the  instants  of  most  rapid  rise  and  fall 
being  those  of  stack  water  or  no  current  one 
way  or  the  other.  In  fact,  it  is  obvious  that 
the  surface  must  be  rising  most  rapidly  when 
the  water  is  setting  In  equally  hotn  ways  to, 
and  sinking  most  rapidly  when  setting  out 
equally  hota  ways  from  uie  place ;  in  neither 
of  which  cases  can  there  be  any  current  at 
the  place.  The  tide  wave  differs  also  from  a 
wind  wave  in  another  very  remarkable  point. 
It  affects  the  whole  depth  of  the  ocean  equal- 
ly, from  the  bottom  to  the  surf  ace,  while  the 
wind  waves,  even  in  the  most  violent  storms, 
agitate  it  to  a  very  trifling  depth ;  for  the  force 
-miicfa  acts  to  produce  the  former  is  exerted 
equally  in  every  portion  of  the  vertical  ex- 
tent of  the  water,  while  those  producing  the 
latter  ore  strictly  confined  to  the  surface.  A 
tide  wave  of  4  ft.  in  total  height  (between 
high  and  low  water),  which  is  that  of  the  tide 
at  the  atolls  of  the  Indian  ocean,  advancing 
over  a  sea  80,000  ft  deep,  implies  in  each  par- 
ticle ao  sltemata  advance  and  recess  of  2,800 
ft.  in  its  total  extent ;  but  this  movement,  being 
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spread  OTer  iix  hoots  dtber  vvf,  is  nowhera 
yer7  rapid.  Wliere  &  bay  or  indentation  of 
the  ooaat  presenta  ita  opening  favorably  to  the 
tide  ware,  and  deoreaaes  in  width  from  the 
entracoe  toward  its  head,  the  tides  riae  higher 


approach  of  the  shores,  and  to  the  gradnal 
ahoaling  of  the  bottom  by  which  a  portion 
of  thehorizonta]  motion  ia  tranafeTred  into 
vertical  motion,  the  Telocity  of  the  wave  being 
at  the  BBme  time  retarded.  Thia  effect  ia  atri- 
kingly  illDBtrated  by  a  generalization  of  the 
heights  of  the  tides  on  the  Atlantio  eoaat  of 
the  United  States,  developed  from  the  tidal  ol>- 
servations  mads  in  connection  with  the  United 
States  coast  snrvey.  That  ooaat  presents  in 
its  general  outline  three  Urge  bays :  the  great 
soatliem,  from  Cape  Florida  to  Cape  Hatteraa ; 
the  great  middle,  from  Oape  Hatteras  to  Sias- 
oonset,  Nantucket ;  and  the  great  eastern,  from 
SiaaooDset  to  Cape  Sable.  Referring  to  the 
tide  table  given  below,  we  find  at  Cape  Florida 
a  mean  height  of  I'S  ft.,  and  as  we  follow  the 
ooaat  to  the  northward  a  gradually  increasing 
height,  reaching  7  ft.  at  Savannah  entrance, 
then  decreBBisg  agun,  with  an  exception  easily 
ezplaiued,  to  Oape  Hatteras,  where  it  ia  2  ft. 
In  the  middle  bay,  following  the  Btatlong  on 
the  coast,  and  omitting  those  on  the  bays  and 
Bounds,  we  have  a  less  regnlar  inoreaae  to  4'8 
ft  at  Sandy  Hook,  and  a  decrease  to  2-7  ft.  at 
Uenemsha  bight  on  Naataoket  island.  The 
conflgnration  of  the  eaatem  bay  ia  less  regular, 
and  the  oorrespondenoe  of  heights  reqaires 
closer  examination.  The  reoeas  of  Uaaaaohu- 
setts  bay  ia  well  marked  by  the  inoreaae  in 
height,  reaching  10  ft,  at  Boston  and  Ply- 
mouth ;  bnt  the  moat  striking  effect  of  the 
converffenoe  of  shores  and  shoaling  is  exhibit- 
ed in  tne  bay  of  Fundy.  On  a  Une  across  ita 
month,  at  the  Kennebec  river  as  at  Oape  Sable, 
the  mean  height  of  tide  is  8  ft,  while  at  St. 
John's,  N.  B.,  it  riaes  16  ft.,  and  at  Sackville 
in  Cnmberland  baain,  at  the  head  of  the  bay, 
Sfl  ft,  atttduing  to  60  ft.  and  more  at  apring 
tides.  When  the  wave  leaves  the  open  sea,  its 
front  slope  and  its  rear  slope  are  eqnal  in  length 
and  similar  in  form.  Bat  as  it  advances  into 
a  narrow  channel,  bay,  or  river,  its  front  slope 
becomes  short  and  steep,  and  its  rear  slope  be- 
comes long  and  gentle.  Hence  ariae  the  oir- 
onmstanoes  noticed  in  the  early  part  of  this 
article,  and  illustrated  by  reference  to  the 
Chesapeake  bay.  At  the  station  near  the  sea 
the  time  occupied  by  the  rise  ia  eqnal  to  that 
ooonpied  by  the  descent ;  but  at  a  station  more 
removed  ^om  the  sea  the  rise  occupies  a 
shorter  time  than  the  descent.  When  the  tide 
is  very  large  compared  with  the  depth  of  water, 
this  inequality  becomes  very  great;  thus  in 
the  Severn  river,  at  Newnham,  above  Bristol 
(England),  the  whole  rise  of  18  ft  takes  place 
in  an  hour  and  a  half,  while  the  fall  occupies 
10  hours.  As  the  wave  advances  over  a  shoal'- 
ing  bottom,  a  portion  of  the  horiiontal  motion 


is  transformed  into  vertical  motion,  by  whidh 
the  height  of  the  wave  1«  increased,  the  most 


is  diminished.  This  exaggeration  of  the  height 
and  current  is  particularly  remarkable  when- 
ever the  front  of  the  advancing  tide  wave 
stretchea  across  the  month  of  aa  estuary  with 
contracting  borders,  and  extenaive  flats  border- 
ing the  channel  near  low-water  level ;  then  it 
prodnce«  a  bore,  or  sudden  and  violent  wave 
of  great  height,  which  rushes  forward  with 
snoE  impetoosity  aa  to  sweep  everything  be- 
fore it  Such  ia  the  case  at  the  head  of  the 
bay  of  Fundy ;  likewise  in  the  Hoogly  river, 
in  the  bay  of  Bengal ;  in  the  Dordogne,  where 
it  empties  into  the  Oaronne,  on  the  ooaat  of 
France ;  and  in  the  Severn  river,  where  at 
spring  tides  a  bore  of  9  ft  in  height  rnshee  ap 
stream.  In  the  river  Amazon,  at  the  eqmnozea 
(when  the  equatorial  tide  la  at  its  maximum), 
during  three  conaeoutive  days  bores  of  IS  or 
IS  ft  high  rush  up  the  river  with  each  high 
water ;  so  that  along  the  conrae  of  the  stream, 
up  which  tor  200  m.  from  its  mouth  no  fewer 
than  eight  tide  waves  are  dmnltaoeonaly  ad- 
vancing, as  many  as  five  bores  are  sometime* 
at  once  in  progress. — It  ia  easily  aeen  that  in 
the  smaller  seas,  which  have  littie  or  no  com- 
munication with  the  ooean,  as  the  Uediter- 
ranean.  Black,  and  Caspian  seas,  and  the  North 
American  lakes,  the  tides  most  be  iosenrible, 
at  the  attraction  of  the  moon  ia  at  all  timea 
very  nearly  the  same  for  aU  parts  of  them. 
Near  the  W.  end  of  the  Mediterranean,  as  at 
Ualaga,  a  amall  tide  is  observable,  propagated 
from  the  Atlantic  ooean  through  the  straits  of 
Gibraltar.  Tides  are  also  observable  at  Yen 
but  the  observations  have  not  been  d 
so  as  to  determine  whether  they  arise  from  a 
small  tide  wave  proper  to  the  MeditArraoean, 
magnified  by  travelling  up  the  Adriatic  sea, 
although  insendble  at  its  month,  or  whether 
they  are  variations  due  to  the  winds.  Fluetn- 
ations  of  the  sea  level  reeembling  those  of  the 
tides,  and  causing  irregularities  in  the  latter, 
are  often  produced  by  the  winds,  which  in 
many  places  have  a  certain  periodicity  in  their 
direction  and  force,  as  the  land  and  sea  breecea 
in  the  tropics.  They  come  under  considera- 
tion here  only  as  complicating  the  stndy  of  the 
tidal  phenomena. — The  existing  theories,  while 
they  suffice  for  the  explanation  of  the  observed 
facts,  are  ioadequate  to  the  prediction  of  the 
phenomena  at  places  where  they  have  not  been 
observed.  This  arises  not  from  any  defect  in 
the  principles  upon  which  the  theory  is  based, 
but  from  the  difflcolty  of  investigathig  mathe- 
matically the  motion  of  fluids,  under  all  the 
various  circomstancea  in  which  the  waters  of 
the  sea  and  of  rivers  ore  found,  and  from  our 
ignorance  of  the  conflgnration  of  the  bottom 
of  the  sea.  The  equatorial  sea  being  broken 
up  into  three  great  basins,  and  open  water 
existing  only  to  the  southward  of  the  three 
great  continents,  the  tides  are  complicated  ia 
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a  alngnlar  -waj.  In  ettoh  of  tbeee  barins  the 
equatorial  tide  haa  to  take  a  fresh  start  from 
the  easteni  aide  with  eveij  freah  opper  and 
lower  transit  of  the  moon  tuid  aun,  ana  fa  de- 
atrojed  or  oonfoaed  b;  reflection  on  the  west- 
ern coast  before  the  creation  of  a  new  wave; 
while  in  the  open  p^  of  the  aonthern  ocean 
tii6  tide  wave  circnlates  unimpeded,  and  spreads 
into  the  three  oceans  up  wnioh  it  ranB  as  a 
free  wave,  from  S.  E.  to  S.  W.,  overtaking  in 
its  progress  and  oomponnding  with  the  partial 
equatorial  tides  or  forced  waves  proper  to 
either  ooean.  On  approaohins  the  shore,  the 
waves  are  elevated  and  retarded  b;  the  uope 
of  the  bottom,  and  deflected  or  crowded  to- 
gether  according  to  the  varied  oonflgnrationa 
of  the  coasts.  It  is  owing  to  these  oomplioa~ 
tions,  together  with  onr  ignorance  of  the  laws 
of  friction  among  the  particles  of  water,  and 
between  the  water  and  the  bottom,  that  onr 
theories  fail  to  inform  ds  of  the  magnitnde 
and  time  of  the  tides  at  anj  given  place.  Bnt 
the;  determine  the  periodioit}r  of  their  phases, 
and  the  relative  part  which  each  diatnrbing 
force  bears  to  the  whole,  by  which  we  are 
enabled,  by  the  analysis  of  a  safBcient  series  of 
exact  observations  at  anj  place,  to  predict  the 
phasea  of  the  tides  at  the  same  place  for  an; 
fntnre  time,  the  knowledge  of  which  is  of  im- 
mense importance  to  navigation.  It  is  only 
•inoe  the  beginning  of  the  present  centnrj  that 
the  science  of  the  tides  has  made  any  consid- 


niqut  eileite,  and  his  discosMons  of  the  tidal 
observBtionB  at  Brest,  opened  the  way.  Lub- 
bock and  Prof.  Whewoll  contribnted  large- 
ly by  the  elaborate  discnsdons  of  large  collec- 
tions of  tidal  observations,  published  in  the 
"  Phtloaophioal  Transactions "  of  the  royal 
society;  and  Prof.  Airy,  in  his  emay  on  "Tides 
and  Waves  "  in  the  "  Encydopfedia  Metropol- 
itana,"  has  greatly  extended  onr  theoretical 
conoeptiona  of  the  subject.  More  recently  still 
important  investigatjons  have  been  poblished 
by  Prof.  W.  Thomson  and  Mr.  W.  Ferrel.— The 
tides  on  the  coasts  of  the  United  States  have 
been  specially  investigated  by  the  late  Prof. 
Bache  as  superintendent  of  the  American  coast 
■nrvey.  Inconnectionwithtbetworkheorgan- 
ized  an  extensive  system  of  exact  observations, 
for  the  pnrpoae  of  ascertaining  the  complicated 
laws  which  govern  the  tides.  It  will  be  readily 
nnderstood  that  in  order  to  separate  the  eSecta 
of  the  different  canses  which  modify  the  phe- 
nomena,  it  is  not  snfBcient  to  observe  merely 
the  heights  and  times  of  high  and  low  water,  bnt 
that  a  continnons  record  of  the  tides  is  neces- 
sary, as  the  ineqaalities  are  constantly  shifting 
their  place  and  magnitude.  For  this  pnrpose 
a  self-registering  tide  gsnge  is  need,  by  wnich 
a  conUnnOQS  curve  representing  the  sucoessive 
ehangea  in  the  height  of  water  is  traced  on 
paper  moved  by  clockwork,  by  a  pencil  acted 
on  by  the  rising  and  falling  of  a  float  in  a  ver- 
tical box,  to  which  the  tide  has  free  access. 


The  time  scale  is  such  that  ereiy  honr  is  rep- 


the  paper  forward.  A  continuous  sheet,  mS- 
cient  for  the  record  of  a  whole  month,  is  put 
on  the  tide  gauge  at  one  time.  A  complete 
description  of  this  instrument  will  be  found  in 
the  coast  survey  report  for  ISSS.  Prof.  Bache 
gave  in  bis  annual  reports  on  the  progress  of 
the  coast  survey,  from  IBGl  forward,  a  series  of 
papers  on  the  tides,  detailing  the  processes  of 
discussion,  and  giving  the  results  as  they  were 
from  time  to  time  developed.  In  these  are  con- 
ridered  the  apparent  anomalies  in  the  tides  in 
the  gulf  of  Mexico,  exhibiting  at  some  places 
only  one  tide  in  24  hours;  the  large  inequali- 
ties in  the  tides  on  the  Pacific  coast ;  the  gen- 
eral progress  of  the  tide  wave  along  onr  coasts 
and  m  the  bays  and  rivers;  the  influence  of 
the  winds  in  particular  localities ;  and  the 
action  of  tidal  currents  on  the  bars  and  chan- 
nels of  our  harbors.  These  labors,  which  are 
still  in  progress,  have  resulted  already  in  the 
annual  publication  of  "  Tide  Tables,"  giving  in 
advance  the  times  and  heights  of  high  and  low 
water  at  all  the  principal  ports  of  the  United 
States,  for  every  day  in  the  year.  An  elabo- 
rate discnsaion  of  the  tides  observed  at  Boston 
and  New  York  during  16  years,  a  full  lunar 
cycle,  has  been  made  by  Mr.  William  Ferrel 
of  the  coast  survey,  and  has  resulted  in  repre- 
senting the  actual  tides  with  nnlooked-for  pre- 
cision, yielding  moreover  a  value  for  the  mass 
of  the  moon  closely  approaching  that  obtained 
by  astronomical  methods. — The  tides  on  the 
coast  of  the  Unit«d  Btatea,  on  the  Atlantic, 
gulf  of  Uexico,  and  Pacific,  are  of  three  differ- 
ent classes.  liose  of  the  Atlantic  are  of  the 
most  ordinary  tjvo,  ebbing  and  flowing  twice 
in  24  hours,  and  having  but  small  differences  in 
height  between  the  two  successive  high  or  low 
waters,  one  occurring  before  noon,  the  Other 
after  noon.  Those  of  the  Pacific  coast  also  ebb 
and  flow  twice  during  24  boors,  bnt  the  morn- 
ing and  afternoon  tides  differ  very  considerably 
in  height,  so  much  so  that  at  certain  periods  a 
rock  which  has  Si  ft.  of  water  upon  it  at  low 
tidemaybe  awash  (neaTlybare)ontheneit  suc- 
ceeding low  water.  The  int«rvals,  too,  between 
sncCBSsive  high  and  successive  low  waters  may 
be  very  unequal.  At  San  Francisco,  for  exam- 
ple, at  a  time  when  the  moon  has  a  large  south- 
ern declination,  the  high  water  occnrring  abont 
12  hours  after  the  moon's  transit  may  mark  6 
ft.  on  a  tide  staff;  five  hours  afterward  low 
water  will  mark  S^  ft.,  six  bonrs  after  which 
the  second  high  water  will  reach  7}  ft.,  and 
seven  hours  later  the  second  low  water  will 
fall  to  zero.  These  Ineqnalities  depend  upon 
the  moon's  declination,  in  the  manner  which 
we  have  explwned ;  they  disappear  at  the  time 
of  the  moon's  declination  bemg  nothing,  and 
are  greatest  about  the  time  of  its  being  great- 
est. These  tides  exhibit  the  normal  type,  white 
those  at  New  York  and  adjacent  parts  of  the 
Atlantic  coast  do  not  exhibit  the  diurnal  in- 
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•qoalit;.  The  explanation  of  thii  featnra  is 
probablj  to  be  fooud  in  the  sappoBition  that 
the  tide  wave  which  adranoes  ap  into  the  At- 
lantic oc«an  from  the  oontinnoQS  tide  in  the 
Sonthern  ocean,  arriveB  on  our  shoreB  24  hoara 
later  than  the  direot  tide  wave  which  crowes 
the  AUautio  from  £.  to  W.  In  this  waj  the 
diarnal  iDequaiit;  will  be  elinuDated  bj  the 
■oporpoffitjon  of  the  two  tides,  the  creater  high 
water  of  the  former  coinciding  wim  the  lesser 
of  the  latter,  and  tiee  verta,  le&TiM  ^^  semi- 
dinmal  tides  of  eqnal  height.  The  tide  at 
Galvestod,  in  the  ^nU  of  lleiloo,  furnishes  a 
ooie  of  the  elimination  of  the  semi-dinmal  tide, 
leaving  onl;  the  diomol  ineqnalitr.  It  is  to 
b«  presomed  in  this  instonoe  that  the  tides 
reai^uDg  Galveston  tbroagh  the  straits  of  Flor- 
ida and  through  the  passage  betweon  Cubs  and 
Tnoatan  diSer  by  sis  hours  in  their  periods, 
causing  the  low  water  o(  one  to  coincide  with 
the  high  water  of  the  other,  thns  seniiblj  de- 
strojing  the  aenj! -diurnal  tides,  except  In  bo  far 
as  they  ore  ODeqnal.  This  leaves  a  small  tide 
ontitanding,  having  Bnbatantially  the  form  of 
the  diarnal  ineqnuitj,  and  producing  the  ap- 
pearance of  the  "single  day  tide,"  or  one  high 
and  one  low  water  in  every  24  honrs.  This 
residual  flnctoation  is  well  marked  at  time* 
when  the  moon's  declination  is  considerable 
on  either  aide  of  the  eqnator,  but  disappears 
ftlmoat  entirely  when  the  moon  is  near  the 
equator,  since  at  snoh  times  the  diamol  in- 
oquality  diaappeora.  Tides  of  this  class  have 
alnaya  a  small  range ;  in  the  gulf  of  Ueiioo 
thev  rarely  exceed  2^  ft,  and  ^e  average  rise 
and  fall  is  but  1^  ft.  The  tide  gauges  being  in 
oontinuoos  operation,  all  other  fluctuations  of 
the  ocean  level,  bendea  that  produced  by  the 
tides,  ore  likewise  registered.  The  tide  curves 
of  the  western  ooast  are  freqaently  found  in- 
dented hy  flnotnations  arising  from  earthquakes. 
A  remarkable  initance  of  this  kind  was  fur- 
nished by  the  earthquake  that  destroyed  the 
city  of  Shimoda,  Japan,  in  December,  1864, 
The  time  required  for  the  transmission  of  the  sea 
waves  from  Shimoda  to  San  Francisco  was  12h. 
SSm.  The  distance  being  4,000  m.,  the  trans- 
mission of  the  wave  was  at  on  average  rate  of 
860  m.  an  hour.  The  theory  of  wave  motion 
teaolieB  as  that  this  velocity  will  be  attained  by 
A  free-moving  wave  in  a  depth  of  1,440  fath- 
oms, whioh  may  be  taken  as  the  average  depth 
of  the  Pacific  between  Japan  and  Oalifomia. 
The  oreats  at  the  waves  ooonrred  at  intervals  of 
about  28  minutes,  corresponding  to  a  length 
from  crest  to  creat  of  160  m.  The  height  when 
the  waves  arrived  at  San  Franoiaoo  was  about  16 
in.  from  hollow  to  crest.  The  great  earthquake 
in  Peru  In  August,  I8S8,  was  Itkewiae  recorded 
on  the  tide  ganges  at  San  Diego,  San  Franoiaoo, 
and  Aatoria.  The  fluctuation  of  the  ocean  in 
this  instanoe  was  very  sensible  to  casual  obser- 
vation,  and  was  noted  in  Australia,  at  the 
Sandwich  islands,  and  at  Eodiak,  Alaska.  The 
data  obtdned  from  these  observations,  com- 
bined with  the  result  before  mentioned,  indi- 


cate that  the  average  depth  of  the  PodSc  oeeu 
is  about  1,800  fathoms.  Such  waves,  origina- 
ting with  an  impulse  at  one  definite  point,  ud 
propagated  fredy  through  the  ooeau  in  every 
direction  with  a  velocity  depending  upon  the 
aquere  root  of  the  depUi  of  the  sea,  sent  as 
good  illustrations  of  the  manner  in  which  tides 
are  propagated  as  free  waves  through  somids, 
bays,  and  rivers.  The  rate  of  motion  for  differ- 
ent depths  is  as  follows :  at  10  ft,  12-3  m.  an 
hour;  60  ft.,  80  m.;  100 ft,  88-7 m.;  1,000  ft, 
122-8  m.;  0,000  ft,  2S9-S  m. 
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Tmp*  b^  (Zgrnont  Kerji  I'l>- 
CadvK<j>t(I>apalEa7),     ■■  . 

Su  Dl«o,C>L 

CdtWi  hBbor,' QJ ! ! ! !  ^ ! ! !  1  ^  ^ ! 
8«n  Lull  OM»pot " 

SoolhlteDooak  ■■ 

HMiakBd,     n !::!:"!;!!! 

Banuwood,       ** 

HoDMdtte^    *■  

Port  Ortnd,  Oiana 

A«Mrta,  ' 

Sw-di  Wbor,  Vaiblngtm  t«i1l«7 
Port  TmnuhHid,       " 

flunl^h-mooUr.      " 


HEtDLAHM    Of    Tf 

Stha  TSlgu  OBUbUBtament  or 
ohEUffl.  ubd  th«  rlH  BOd  Jhl 
id  neap  Udea.  ucept  ft>r  the  C 


PUCIB. 

.lULI.. 

Rue 

B-r. 

Slmon'i  bar,  Qua  ol  Oosd  Hope, . , 
et-Eekna^UiaL. 

SlI 

cn 

i' 
1 

4 

4 

i 

i 

Pl,aimth  bnalwaMr,  ^^. , .  . 

1 

BctlJ;  UsL  Bt.  Agnai,  England.. 
Brtnid  (King  ttmA\  - 

eiaageir,  BeoUud 

Laio.       "  ;;;;;;!;!!:;; 

Hull,  Eoclam] 

TuiDoiiS  nada,  En^utd 

LoMon  docks.  "       

Cape  Clear.  IieUod 

Cork  (Praraaa  quoX  Inhod. . . 
DnhUntw.  -     ... 

Oitsad.'Ba]KlDm 

Tuel  (ontald*  atuali),  HolUod. 

netooteid,  Elbe  estniisa 

SjimAva  IdlandK.  Norva^, 

Ksiel'i  pdnl,  gait  at  kitbMBgA. 

Cape  Hon  lalanda,  Bonib  Amail 
Santa  Oi^ix  rtrer,         "  * 

Bk>  Juwlro,  **  " 

Cape  Bt.  Boqn^  "  " 

Hwibam.  "  " 

Carlimna.  "  " 

Cape  St.  AotiAlo,  Cuba 

Baninidaa.doek^z4. ......... - 

GreTtoini,  Blonfiia 

Vera  Ceat,  Haileii 

C^  BabK  Bora  Sotta 

Baa^      " 

HsUlu  barber,  Honi  BeoUa. ... . 

Qoebee.  Canada. 

Bt.  John'!,  MewlbiiDdlMid 

Opemartk.  flreanknd. 

Tan  Renuelaer  b^,  OtMoland, 

IRDUB  oouii  mo  mm  «ui 
orrioino. 

MomnUqna  harbor,  Afrlsa 

Bab^l-llaodeb,  Bied  Bsa. 

Boa  bar,  head  of  golC  Ked  Ka  . 

Barat,  BbdoitaD 

Bombar.  dDoknrd.  Qindovtali. . 

UaldlTM,  Adon  aton 

Trineamalee harbor.  CerloL.... 

Madnt  lead,  Hindoataa 

Weetam  anDaase  to  Hoogl;  rlT 

BLhguior*,  Bev  hatboc 

BataiV  ATa 

Canton  dnr  (entnnee),  Cbtoa 

Tinjtiii  Many  (eotianM},  Chloa. . . 

MuuaU  bay,  .Tapan 

BjiiKj,  AoMnUa. 

Uelboonw,    "     ' 

TahlUorOtabelMltlaDd 

Bonolaln,  Bandwlch  Itland*. 

■uT  ODUt  OF  raano  oou: 
Oipe  Virgin,  atnit  of  Hagallu  , 

CkpeHoni 

TdpanlM,  Obm 

Oallao  bn.  Para 

OiUT*q<uli  Ihwdor 

Panama  road,  OoliiaM* 

Port  I*  TJidm.  fnlf  of  PotiMoa. . 


i3 


A  Btndy  of  the  preceding  tables,  with  the  aid 
of  a  map,  will  aevelop  monj  intareBting  facta 
with  regard  to  the  propagation  of  the  tide 
ware  and  the  efFeot  of  the  coufignration  of  the 
ooatta  on  the  time  and  height  of  the  tidei. 
It  will  be  seen,  for  ezamplej  that  hirh  water 
oocnra  nearlj  at  the  aame  time  at  t£e  head- 
landa  of  the  great  middle  and  eaeters  baya  of 
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tb«  Atlantic  oout  of  the  United  Btetea— at 
Oape  Hatteras,  Nantnoket  island,  and  Cape 
Sable — making  an  allowance  for  the  difference 
in  looal  time.  If  bj  a  line  on  the  map  we  con- 
nect these  points  at  whiob  high  water  oocnre 
iimnltaneoaslj.  we  maj  regu^d  that  line  as 
representing  the  crest  of  a  tide  wave  ftdvsn- 
oing  npon  the  coast.  We  shaU  find  high  water 
to  ocoor  later  and  later  as  we  go  up  into  the 
baja  and  riversj  and  bj  following  np  the  pro- 
greaa  of  the  waves,  we  may  be  enabled  to  draw 
lines  representing  the  time  of  high  water  or 
the  top  of  the  wave  for  each  Bncoessive  honr. 
Snch  lines  are  called  oo-tidal'  lines,  and  hare 
been  traced  tor  the  ooants  of  the  tTnited  States 
bj  Prof.  Baahe,  for  which  we  again  refer  to 
the  coast  suTTey  reports.  A  chart  of  oo-tidal 
lines  for  the  British  isles,  by  Prof.  Whewell, 
will  be  fonnd  in  Keith  Johnston's  ■'Physical 
Atlas,"  aa  well  aa  a  chart  of  oo-tidal  lines  for 
the  whole  globe ;  bnt  the  latter  mnst  be  looked 
npon  as  a  rather  adTcntnrons  generalization,  in 
the  abeeooe  of  any  positire  knowledge  of  the 
tides  in  mid-ocean.  The  tides  abont  the  Brit- 
ish isles  present  a  very  interesting  study.  The 
advancing  high  water  passes  np  the  English 
channel,  occupying  six  honrs  from  the  Scilly 
isles  to  the  mouth  of  the  Thames,  where  it  is 
met  and  reSnforoed  by  the  liigh  water  12  honrs 
older,  which  has  travelled  aronnd  the  isles 
to  the  northward  and  down  the  North  sea. 
There  is  a  point  in  the  latter,  abont  midway 
between  Yarmonth  and  the  Tezel,  where  the 
co-tidal  line  of  nine  hours  of  the  latter  tide 
wave  intersects  that  of  three  hours  of  the  for- 
mer, causing  the  interference  of  low  water  of 
the  one  witn  high  water  of  the  other  tide,  in 
consequence  of  which  no  change  takes  place 
in  the  sea  level,  as  haa  been  ascertained  by 
actual  observations  over  a  shoal  spot  in  that 
locality.  A  remarkable  case  of  the  meeting  of 
two  tides,  which  will  be  more  particularly  no- 
ticed below,  occurs  near  Throg's  Neck  at  the 
W.  end  of  Long  Island  sound.— The  agency  of 
tidal  oorrents  in  prodnoing  changes  in  the  en- 
trances of  bays  and  harbors  is  a  sabject  of  the 
first  importance  to  commerce  and  navigation, 
which  has  received  full  attention  in  the  proae- 
ontion  of  the  American  ooost  survey.  As  on 
the  average  the  same  amount  of  water  moves 
inward  and  outward  with  the  flood  and  ebb 
tides,  we  might  readily  suppose  that  the  aame 
omonnt  of  material  is  transported  either  way, 
and  that  no  important  change  would  take  place 
in  the  configuration  of  the  bottom.  Bat  the 
operation  of  the  fiood  stream  Is  very  different 
from  that  of  the  ebb  stream.  We  have  as  a 
general  feature  on  interior  basin  of  some  ox- 
tent  oommnnicating  with  the  sea  by  a  com- 
paratively narrow  passage.  The  flood  stream, 
thwefore,  running  with  considerable  velocity 
throngh  this  channel,  will  as  it  enters  the  basin 
•preaa  out  and  become  slow,  depositing  the 
sand  and  mad  it  is  charged  with,  and  making 
extensive  fiats  or  shoals  opposite  the  entrance. 
The  ebb  stream  runs  slowly  over  the  flats  from 


all  directions  fayward  the  opening,  withont  re- 
moving much  of  the  deposit,  and  gradnallr 
ooncentratea  in  definite  narrow  channela,  whic^ 
it  scoops  ont,  and  the  depth  of  which  will  de- 
pend in  a  great  degree  on  the  proportion  of 
the  area  of  the  basin  to  the  outlet,  or,  in  other 
terms,  on  the  difference  of  level  which  will  be 
reached  during  the  ebb  between  the  basin  and 
the  ocean,  which  determines  the  greatest  ve- 
locity and  transporting  power  reached  by  the 
ebb  stream.  On  the  bora  of  moat  of  the  sand- 
barred  harbors  on  our  soathem  coast,  the  place 
and  direction  of  the  channel  are  frequently 
changed  daring  violent  atorma,  when  Qie  di- 
rection of  the  waves  happens  to  be  obliqne  to 
that  of  the  channel  J  or  when  the  sea  mna 
direcUy  upon  the  channel,  the  depth  of  water 
may  be  considerably  diminished  for  the  time 


mal  depth  is  speedily  restored  by  the  aoonr 
of  the  ebb  tide,  which  depends  npon  the  on- 
changed  factors  of  area  and  form  of  bamn, 
height  of  tide,  and  character  of  the  materiu 
forming  the  bar.  To  illustrate  the  important 
subject  of  tidal  currents,  we  will  examine  the 
hyifranlio  system  of  New  York  harbor.  Oon- 
sidering  first  the  pr<^ress  of  the  tide  wave 
throogh  Long  Island  aoond  from  the  eastward 
to  its  meeting  with  that  entering  New  York 
bay  at  Sandy  Hook,  we  see  that  about  7}  hoars 
after  the  transit  of  the  moon  high  water  has 
advanced  just  within  Block  island  with  an 
elevation  of  8  ft.,  and  at  the  aame  time  has 
just  passed  Sandy  Hook  with  an  elevation  of 
H  (t  Traversing  the  sound  westward  with  in- 
creasing heights,  it  reaches  Sand's  Point  three 
hours  later  with  a  height  of  7'7  ft.  The  ob- 
served time  of  transmission  from  the  Bace  to 
Sand's  Point  is  Sh.  Im,,  and  the  time  com- 

Snted  from  the  depths  according  to  the  law 
eveloped  by  Airy  is  2h.  14m. ;  a  verj  good 
approximation  when  we  consider  the  irrc^- 
larities  in  the  configoration  of  the  sonnd,  which 
could  not  be  taken  into  account.  Advancing 
still  fnrther,  the  height  somewhat  declines  in 
consequence  of  the  changes  of  direction  in  the 
channel  and  its  ahallownesa.  At  Bell  Gate 
this  tide  wave  is  met  by  that  which  had  en- 
tered at  Sandy  Hook,  and  advanced  more  slow- 
ly owing  to  the  narrowness  and  intrioaciea  of 
tJie  channel,  especially  in  the  East  river.  These 
two  tides  which  meet  and  overlap  each  othei 
at  Hell  Gate,  differing  in  times  and  hei^ta, 
cause  contrasts  of  water  elevations  between 
the  sound  and  harbor  which  call  into  exiatenoe 
the  violent  onrrents  that  traverse  the  East  river. 
The  conditions  of  the  tidal  circulation  throogh 
Hell  Gate  are  snch  that  if  there  were  a  par- 
tition across  it,  the  water  would  sometime* 
stand  nearly  S  ft.  higher,  and  at  other  times 
5  fL  lower  on  the  one  side  than  on  the  other. 
In  the  actual  case  of  the  superposition  or  com- 
pounding of  the  two  tides,  the  differenoe  of 
level  existing  at  any  time  is  of  ooorae  much 
leas,  bnt  the  difference  of  one  foot  ia  often 
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obserred  within  the  space  ot  100  ft.  in  the 
most  contraoted  portion  of  Hell  Qate  off  Hal- 
tett's  Point.  The  entranoe  from  Long  Island 
■onnd  is  a  nAtoral  depreBsioa  or  ana  of  the 
tea  which  is  not  changed  bj  the  forces  now 
in  operation.  The  tidJal  oarruits  which  flow 
through  it  do  not  change  the  channel,  bnt  are 
obliged  to  follow  it  in  its  tortnooe  ooiir»e. 
The  Sandy  Hook  entrance,  on  the  contraTjj  is 
characterized  hj  a  cordon  of  Bonds  eitendina 
from  Sandj  Hook  to  Coney  island,  intersected 
by  obaiuicla,  which  are  maintAined  against  the 
action  of  the  sea,  which  tends  to  fill  them  np, 
by  the  sconr  ot  the  ehb  tide  from  the  tidal 
basin  of  New  York  hurbor.  The  advance  of 
Bandy  Hook  npon  the  main  ship  channel  is 
among  the  notable  and  important  instances  of 
the  eflect  of  tidal  cnrrents;  within  a  ceutnry 
it  has  increased  a  mile  and  a  quarter.  In  the 
place  where  the  beacon  on  the  end  of  the  Hook 
now  stands  there  was  40  ft.  of  water  IS  years 
before  it  was  bnilt.  The  cause  of  this  growth 
is  a  remarkable  northwardly  onrrent  along 
both  shores  of  the  Hook,  innning  both  during 
the  flood  and  the  ehb  tides  with  varying  rates, 
and  resultinR  from  those  tides  direcUy  and  in- 
directly. The  best  water  over  the  bar  is  about 
2  m.  £.  of  Sandy  Hook  light,  in  a  direct  line 
with  the  Swash  channel;  the  greatest  depth 
over  it  is  22  ft.  at  mean  loir  water,  and  the 
same  depth  con  now  be  oorried  throogh  the 
Swash  channel,  which  formerly  was  8  ft.  shal- 
lower, bnt  has  deepened  since  the  cross  sec- 
tion between  the  Hook  and  Flynn's  knoJl  has 
been  diminislied  by  one  third  its  area  by  the 
growth  of  the  Hook.  This  relative  change  in 
the  capacity  of  the  channels  has  not  affected 
the  depth  on  the  onter  bar,  which,  according  to 
the  pnnoiples  above  laid  down,  is  dependent 
mainly  npon  the  area  of  the  tidal  basin  within. 
The  depth  of  23  ft.  at  mean  low  water,  which 
is  now  maintained  at  the  entrance,  throngh 
the  Bands  constantly  thrown  ap  by  the  waves 
of  the  sea,  may  be  considered  as  depending 
npon  the  following  elements :  1,  the  large  basin 
between  Sandy  Hook  and  Staten  island,  inclu- 
ding Rariton  bay,  which  furnishes  more  than 
one  half  of  the  whole  ebb  econr;  8,  what  is 
colled  the  Upper  hay,  including  the  Jersey  flats 
and  Newark  bay;  8,  the  Norm  river,  perhaps 
as  far  as  Dobbs  Ferry,  muntaining  Ihe  head 
of  the  ebb  current,  although  not  directly  taking 
part  in  the  oatflow ;  and  4,  a  portion  of  the 
sound  tide,  which  flowa  in  through  Hell  Gate. 
The  proportion  of  the  first  three  divisions  in 
producing  the  depth  of  channel  may  he  approx- 
imately estimated  by  a  comparison  of  the  areas 
and  distances  from  the  bar.  In  order  to  main- 
tain the  depth  which  we  now  have,  it  is  im- 
portant that  the  area  of  the  tidal  basin  shonld 
not  be  encroached  npon.  In  proportion  as 
that  is  diminished  the  depth  of  the  ohannek 
will  decrease.  The  flats,  jnst  bare  at  low  wa- 
ter, bnt  covered  at  high  tide,  form  as  impor- 
tant a  part  as  any  other  portion,  for  it  is  ob- 
viou  tAat  it  is  only  the  volume  of  water  con- 
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tained  between  the  planes  of  low  and  high 
water,  the  "tide  prism,"  that  does  the  work 
in  scouring  the  channels.  The  water  on  the 
flats  Is  especially  useful  by  retarding  the  out- 
flow, thus  allowing  a  greater  difference  of  level 
to  be  reached  between  the  basin  and  the  ocean. 
The  part  which  the  fourth  division  in  our  das- 
siflcation  of  the  basin  of  New  York,  that  ot 
the  East  river  and  Hell  Gate  passage,  plays  in 
the  outflow  of  the  ebb  tide  throngh  the  Sandy 
Hook  channels,  depends  lees  opon  the  area  in- 
volved than  upon  the  difference  in  point  of 
time  and  height  of  tide  in  Hell  Gate  already 
adverted  to.  The  westerly  current,  usually 
called  the  ebb  stream  since  it  falls  in  with  the 
ehb  stream  of  New  York  harbor,  taking  place 
when  the  sound  tide  is  highest,  starts  from  a 
level  ti  Ft.  higher  than  the  easterly,  and  thus  a 
much  larger  amoont  of  water  flows  out  through 
the  Sandy  Hook  channels  than  through  the 
narrows  at  Throg's  Neck.  It  is  ^parent,  then, 
that  this  portion  of  the  ebb  stream,  reinfor- 
cing the  ebb  atream  of  the  harbor  proper  at 
the  most  favorable  times,  performs  a  most 
important  port  in  maintaining  the  channels 
through  the  Bandy  Hook  bar. 

TIEtaL  L  LaMg,  a  German  author,  bom 
in  Berlin,  May  81,  ITT8,  died  there,  April  28, 
1S63.  He  completed  hU  studies  at  Halle,  and 
became  known  in  17S5  aa  a  writer  of  fantastic 
novels.  His  antagonism  to  the  literary  ten- 
dencies of  the  time  was  displayed  in  Pet»r  Le- 
breeht  (2  vols.,  lTe6-'6),  and  in  FettrLebreoht'i 
Voltrnidrehm  (8  vols,,  1791),  several  of  which, 
as  Der  gttt^ftlU  Eater  ("Puss  in  Boots"), 
Blavbart  C" Bluebeard"),  and  Lehm  mid  Tod 
du  kleiatn  Jtothkdppehen  ("  Life  and  Death 
of  Little  Ked  Kidmg  Bood"),  combine  the 
simplicity  of  the  old  legends  with  grotesque 
satire  upon  modem  subjects.  The  clossidHt* 
were  the  particular  objeota  of  his  brilliant  rul- 
lery,  especially  in  his  Bert4nKrgieitv7igen  einet 
hunttlUbeiiden  Elottm-hruden  (1797),  written 
in  conjunction  with  Waokenroder,  and  Frana 
Stembald'*  Wand^rvnffen  (2  vols..  1798),  and 
in  his  comedies  Die  verkthrte  Welt  ("  The 
Topsy-turvy  World")  and  Pn'ni  Ztrbino,  ed*r 
dU  StUe  naeh  dem  ffutert  Oetehmaek  ("  Travel! 
after  Good  Taste").  The  Leben  und  Tod  dtr 
Qmoveva  (1600)  is  esteemed  his  finest  drama. 
Meantime  he  had  married  at  Hamburg  a  niece 
ot  the  composer  Beiohardt,  had  become  asso- 
ciated with  the  Sehlegels,  Novalis,  and  Steffens 
at  Jena,  and  vrith  Herder  at  Weimar,  and  pre- 
pared on  admirable  translation  of  "Don  Quix- 
ote" (4  vols.,  Berlin,  1799-1801).  He  pub- 
lished at  Dresden  in  180S,  with  A.  W.  von  Bchle- 
gel,  the  MvteTiaimaTiaeh.  After  examining  at 
Rome  the  manuscripts  of  German  medieval 
literature,  he  returned  in  1800  to  Munich,  and 
for  several  years  he  was  disabled  by  the  gont 
In  181?  be  visited  England  to  complete  his 
studies  of  Shakespeare  and  the  Eliubethan  age. 
In  1819  he  settled  at  Dresden.  In  1820  be  waa 
invited  by  the  king  of  Pmseio  to  Berlin,  where, 
M  in  Drraden,  he  exerted  great  inflnence  on  the 
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drama,  and  the  "Antigone"  of  Sophocles  was 
performed  under  Mi  aaspicea.  His  worJu  in- 
olnde  Minneli^dar  aitt  dmn  tehwibu^ien  Zntal- 
ter  (IBOS) ;  UWiehi  ton  Liehtenttain  Fraumt- 
dUntt  (1B16) ;  the  oelebrated  oovelB  DiehterU- 
ben,  Der  Tod  da  Hiehter*,  and  the  unfinished 
^w/ruAriiidan  CmeniKu  (1838);  Shaktptare't 
Vortehttlt,  a  translation  of  plays  which  he  re- 
garded as  ettrl^  works  of  Shakespeare,  and 
Dravuiturgueht  Blatter  (2  vols.,  ISSS).  He 
also  Baperrised  his  daughter  Dorothea's  and 
Count  Baadisain's  oontiuuatiou  of  Sohlegel's 
translation  of  Shakespeare,  and  edited  vanoos 
poems.  The  latest  edition  of  bis  poema  ia  in 
S  7ols.  (1841),  and  of  hia  norels  in  12  vols. 
(1858).  Nearly  complete  editions  of  his  works 
Inelnde  80  vols.  (1838-'42).  Oarlyle  translated 
several  of  his  tales  in  vol.  i.  of  his  "  Speoimena 
of  German  Homanoe;"  a  second  edition  of  those 
tales,  in  another  English  version,  appeared  at 
London  in  1860.  Tieok's  biographer  EOpke 
edited  his  postbmnous  writings  (2  TolB.,Leip8ic, 
1805).— See  Friesen's  Lvdviig  TUek  (3  vols., 
Vienna,  1871).  IL  QuhdaB  EHeMtli,  a  Qerman 
sculptor,  brother  of  the  preceding,  bom  in  Ber- 
lin, Ang.  14,  177e,  died  there.  May  14,  1861. 
He  stadied  under  Schadow  and  in  Paria  nnder 
David,  and  was  employed  at  Weimar  from  1801 
to  1806,  and  subsequently  in  Italy  IJII  1819, 
when  he  became  a  member  of  the  academy  at 
Berlin,  oo{)perating  with  Sohenkel  and  Ranch 
in  improvllig  the  art  of  BOuIpture.  His  works 
inclade  nftny  busts  in  the  walhalla,  executed 
at  Oarrara  by  order  of  the  crown  prince  and 
f  atnre  king  Louis  of  Bavaria ;  those  of  Goethe 
and  other  poets  at  Weimar ;  the  atatne  of 
Neoker  for  Mme.  de  Stafil;  decorations  of  the 
royal  theatre  at  Berlin  and  other  public  build- 
ings; and  the  Btatae  of  bis  brother  at  Dresden, 
TIEDEUHN.  L  DMrielu  a  German  philoso- 
pher, born  at  BremervOrde,  Hanover,  April  8, 
1748,  died  in  Harbnrg,  Sept.  34,  1803.  He 
stadied  at  Qattingen,  and  taught  ancient  lan- 
guages at  Oassei  from  1TT6  to  1T3B,  when  he 
became  professor  of  philosophy  at  Marbnrg. 
He  oombined  the  prinoiplea  of  Locke  and  Leib- 
niti.  Hia  Untertuehungm,  iiifr  den  Mentehsn 
(8  vols.,  Leipgio.  177r-'98),  ThtiUt  (Frank- 
fort, 1TS4),  IdtalUtiteht  Britjfe  (Marburg, 
1798),  and  Handbueh  der  PtyohologU  (edit^ 
by  Waohler,  Leipsio,  1804),  are  interesting  on 
aooonnt  of  their  investigations  in  paychology 
and  on  the  subject  of  cognition.  But  his  fame 
rests  on  his  history  of  philosophy  from  Thalea 
to  Wolf  in  his  QeUt  der  tpMulativm  PMloiophU 
rs  vols.,  Marburg,  lTBl-'7).  U.  FrMriA,  a 
Oerman  phyalologiat,  son  of  the  preceding, 
born  in  Oassel,  Aug.  2S,  1781,  died  in  Unnich, 
Jan.  23,  1861.  He  graduated  in  medicine  at 
Marbnrg  in  1804,  and  was  professor  of  anatomy 
and  zo6logyat  Landshnt  from  180S  to  ISIS, 
and  afterward  at  Heidelberg  till  1 849.  His  nu- 
merous works  inctnde  ZoologU  (8  vols.,  Lands- 
hnt, 1808-'10)  ;  Anatomie  det  Fittihhartent 
(1809) ;  Anatomit  vnd  BildungagtickUhU  det 
&«hu^u  (Nnremberg,  1816);  and  IH»  Phptio- 


TIEBBA  DEL  FU£QO 
b^M  da  Mtntehm  (Darmstadt,  vols,  i  aod  til- 

leso-'Sfl). 

TIEDG^  OiWvk  ligMt,  a  Oermaii  poet, 
bom  at  Gardelegen,  Prussia,  Deo.  14,  1752, 
died  in  Dresden,  March  8,  1841.  He  stndi«d 
at  Halle^  and  led  a  precarious  life  as  a  clerk 
in  the  civil  service  and  as  a  private  tutor  and 
secretary  till  180C,  when  he  accompanied  the 
coontesB  Elisa  von  der  Recke  in  her  travels. 
Subsequently  he  resided  vritb  her  at  Dresden 
and  Beriin ;  and  at  her  death  in  1888  ahe  di- 
rected her  establishment  to  be  kept  np  for  him 
without  change.  His  most  oelebratea  poem  ii 
Urania,  on  the  immortality  of  the  soul  (Halle, 
1801 ;  I8th  ed.,  Leipsio,  18S9).  He  also  pnb- 
lished  EUgiBR  vnd  vn-mwchte  QedichU  (HaUe, 
180S ;  2d  ed.,  a  vols^  1814).  His  complete 
works  are  in  10  vola.  (Leipsic,  1841).  Falkra- 
stein  publiahed  Tiedge's  Ltb*n  una  poeti»ek«r 
Naehtaa  (4  vols.,  Leipsio,  1841),  and  Eberhard 
Blieke  in  Titdge'*  und  in  ElitaU  LeUn  (Ber- 
lin, 1814).  The  Tiedge  charitable  literary  in< 
atitnte  at  Drasden,  originally  founded  for  local 
purposes,  has  since  1S60  extended  its  opera- 
tions all  over  Germany. 

HKNTEIIN,  T«Mli^  or  IhaA*,  a  town  of  Chi- 
na, in  the  province  of  Chihli,  on  level  ground 
at  the  jonction  of  the  Pei-ho  with  the  grand 
canal,  about  S6  m.  S.  E.  of  Peking;  pop.  dif- 
ferently estimated  from  400,000  to  980,000; 
It  is  surrounded  by  a  wall  about  4  m.  in  cir- 
cuit, and  entered  by  four  gates.  The  prind- 
pal  streets  lead  from  these  gates  to  the  centre 
of  the  town,  and  are  broad  and  well  paved. 
The  houses  are  of  nnbnmed  brick  or  mud, 
and  have  a  mean  appearance,  though  some 
of  them  are  commodious  and  well  furnished. 
The  river  ia  crossed  by  a  bridge  of  boats,  and 
large  suburbs  extend  for  a  considerable  dis- 
tance along  both  banks.  Tieotein  derives  ita 
importance  from  being  the  terminua  of  the 
grand  canal  and  the  port  of  Peking,  and  ia 
said  to  have  been  formerly  a  place  of  great 
wealth  and  extenaive  trade  ;  but  since  the 
banks  of  the  canal  were  broken  by  the  in- 
ondatlon  of  the  Hoang-ho  the  trade  has  de- 
clined greatly.  Treaties  were  concluded  here 
in  18S8  between  the  Obinese  government  and 
the  plenipotentiaries  of  England,  France,  Rus- 
sia, and  the  United  States,  by  which  it  became 
one  of  the  18  ports  open  to  foreign  commerce. 
In  1873  the  imports  amounted  to  $37,603,814; 
exports,  113,240,603. 

IIOU  DH.FIIS(10(Sp,,  "Landof  Fire"),  a 
group  of  islands  o3  the  8.  extremity  of  Soath 
America,  between  lat.  63°  40'  and  66°  8.,  and 
Ion.  63°  40'  and  76°  W.  It  is  separated  from 
the  mainland  by  the  atraiti  of  Magellan,  and 
has  the  Pacific  ocean  on  the  west  and  the  At- 
lantic on  the  east,  while  the  E.  and  V.  Umita 
of  these  seas  are  supposed  to  meet  at  Cape 
Horn,  its  8.  extremity.  The  group  comprises 
numerous  small  islands,  of  which  Oape  Horn 
ii  the  most  remarkable ;  the  large  island  Her- 
ra  del  Fnego  proper,  of  very  Irrutolar  shape 
and  nearly  800  m.  long  £.  and  W. ;  the  M- 


byCoogle 


TIFUS 


749 


channel;  and  Dawson,  Clarence,  and  Desola- 
tion island*  to  the  west.    All  these  islands 
are  deeply  indented.    Thej  are  mountainous, 
and  many  of  the  peaks  are  more  than  6,000 
ft.  high,  while  the  highest,  Mt.  Sarmieuto,  is 
about  d,900  ft.    The  limit  of  perpetaal  snow 
is  about  4,000  ft.     The  soil  ia  generally  a 
Bwampj  peat,  and  to  the  height  of  1,C00  ft.  is 
covered  with  foresta  of  beech.    The  geologi- 
cal formation  is  principallj  claj  slate,  green- 
stone, and  granite.     Tha  climate  is  one  o(  the 
worst  in  tiie  world;  storms,  sudden  gusts  of 
wind,  rain,  snow,  and  mist  constanUj  sac- 
ceed  each  other.    The  gigantio  seaweed  ma- 
eroeytti*  pyr\fera  is  common  on  the  coasts 
and  in  the  straits,  and  affords  shelter  for  in- 
numerable shell  Ssh,  withoat  which  the  natives 
woold  Snd  it  eitremely  difficult  to  subsist. 
Deer,  gnanacos,  foxes,  sea  otters,  mice,  bats, 
and  a  few  other  animals  are  fonnd,  and  birds, 
partionlarlj    sea    (owl, 
are  numeroas.    The  na> 
tives   are   of   the   MUne 
race  as  the   Patagoni- 
sns,    but   emaller,    and 
those  of  the  8.  K  por- 
tion of  the  group  are 
short,  ill  made,  and  111 
looking.      Their  cloth- 
ing coDsistfl  entirely  of 
(raanaco    or   seal  skin. 
Tbeir    huts,    generally 
built  close  to  the  shore 
in  some  sheltered  spot, 
are    coaioal,    made    of 
branchea  or  small  trees 
stack  in  the  earth,  7  or 
S  ft.  in  diameter  and  4 
or  e  ft.  in  height,  with 
a  small  hole  for  a  door. 
— Tierra  del  Fnego  was 
discovered  by  Hsgalhaens  in  1620,  and  re- 
ceived its  name  from  the  numerous  flres  seen 
during  the  night  along  the  shore.    (See  Ua- 
asLLAH,  Stbaitb  of.) 
T1EB9  6tit.    Bee  Statbs  GnriBAL. 
nFFiNT,  Lsils  C.    See  supplement 
TIFFDI,  a  city,  county  seat  of  Eleneca  co., 
Ohio,  on  the  Bsndusky  river,  77  m.  N.  by  W. 
ot  Columbus:  pop.  in  1870.  6,648,     Fonr  rail- 
roads intersect  here ;  the  CinciDnati.  Sandusky, 
and  Cleveland;  Toledo,  Tiflio,  eud  Eastern- 
Mansfield,  Coldwatcr,  and  Lake  Uichigan ;  and 
Baltimore,   Pittsburgh,   and   Chicago.     There 
are  important  manufactories,  including  one  of 
agricultural  implements,  one  of  woollens,  one 
of  steam  engines,  &c.,   two  of  sltoes,  two  of 
sash,  doors,  nnd  blinds,  one  of  wagon  honnds, 
one  of  furniture,  one  of  stoves,  and  one  of 
carriages.    The  city  haa  a  national  bank,  a 
savings  bank,  five  public  schools,  one  daily 
and  four  weekly  (one  German)  newspapers, 
and  11  chnrches.    It  is  the  seat  of  Ileidelberg 
college  and  theological  seminary,  fonnded  by 
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the  German  Beform«d  church  in  1660.  The 
college  has  classical  and  scientiflo  conrses.  la 
1874--'S  there  were  10  iDstmctors  (2  tlieologi- 
oal)  and  221  students  (IS  theological,  102  col- 
legiate, and  106  preparatory);  the  libraries 
oontained  G,000  volumes. 

TIFLIS.  I.  A  government  of  Asiatic  Kussia, 
in  Transcaucasia,  comprising  the  central  part 
of  the  former  kingdom  of  Georgia;  area, 
lG,ei4  sq.  m. ;  pop.  in  1871,  606,684.  (See 
Geokgii.)  II.  A  city,  capital  ot  the  govern- 
ment, and  formerly  of  Georgia,  on  the  river 
Knr,  1,100  ft.  above  the  level  of  the  Black 


sea,  in  lat.  41°  41'  N.,  Ion.  44°  60'  1 


i  pop. 


estimated  at  00,000,  composed  of  Russians, 
Georgians,  Armenians,  Fersians,  Jews,  Ger- 
mans, and  French.  It  occupies  a  long  stretch 
of  uneven  ground  on  both  sides  of  the  Eur, 
and  is  almost  cnrronnded  hy  an  amphitheatre 
of  brown  barren  hills.  It  is  a  miitare  of  Asi- 
atic and  European  architecture.  The  modem 
quarter  ia  laid  out  in  broad  streets  and  open 


squares,  and  contafna  the  grand-ducal  palace, 
the  theatre,  public  buildings,  and  residencea 

of  the  authorities.  The  old  part  of  the  town 
has  narrow  cnpaved  lanes  and  alleys,  mnd 
or  sun-baked  brick  bouses  with  fiat  roofs  and 
fetv  windows,  and  vaulted  bazaars,  and  in  it  ia 
concentrated  all  the  life  and  bosiness  of  Tifiis. 
The  town  is  the  headquarters  'of  an  army  ot 
160,000  men,  employed  in  frontier  duty,  in 
surreillanoe  of  the  tribes,  and  to  a  great  extent 
in  making  roads.  Tifiis  is  celebrated  for  its 
warm  baths.  The  mineral  springs  are  chiefly 
at  the  8.  end  of  the  city,  and  the  temperature 
of  the  hottest  ia  1IS°  and  that  of  the  coldest 
76°.  These  waters  are  said  to  be  very  benefi- 
oial  in  cutaneous  disorders  and  rhenmatio  com- 
plaints. The  climate  is  exceedingly  hot,  and 
biliona  diseases  prevail.  The  manufactures 
consist  of  carpets,  shawls,  be. ;  and  a  consid- 
erable trade  is  carried  on  with  Persia  A  rail- 
way, following  the  upper  course  of  the  Knr 
and  the  lower  of  the  Rion  or  Pbasis,  con- 
necta  Hfiia  with  Poti  on  the  Black  tea.— Tiflis 


byCoogle 


760 


TIQEB 


n  the  Bth  oeatoTj  bj  a  mon&roh 
named  VakhtaDg,  irho  cooqnered  the  territory 
lying  betireea  the  Black  and  Oaf>piaii  aoas,  and 
was  the  oapitAl  of  the  nominnllj  independeot 
kingdom   of  Qeorgia,   thoagh  deTsstatad   bj 


med  Kban,  ahah  of  Persia,  deitroyed  it 
1TS5,  and  reduoed  a  large  portion  of  the  inhftb- 
itauta  to  alafarj.  The  last  king  of  Georgia 
ceded  it  to  Russia  in  ISOl,  sinoe  whioh  ita 
popajation  has  more  than  doubled.  An  insur~ 
reotioa  broke  one  on  Jane  3T,  186G,  bnt  was 
soon  suppressed. 

TIfiEft  (/slit  tigrU,  Lion.),  one  of  the  largest, 
strongest,  and  most  active  of  the  oat  family, 
peonliar  to  Asia.  It  is  niaally  aboat  8  ft.  long 
and  between  8  and  4  ft.  high,  bat  oocamon- 
ally  is  oonsidentbly  larger  \  tbe  groond  color 
is  bright  orange  yellow,  the  face,  throat,  and 
under  parts  nearly  white,  and  all  elegantly 
striped  with  transTerte  bltwk  bonds  and  bars; 


erf nl  ] 


TlfM  (Falb  tl(i1i> 

it  is  less  high  bnt  longer  and  more  slender  than 
the  lion,  with  ronnder  head  and  more  cat-like 
form ;  tbe  colors  are  brightest  in  the  adult 
male,  the  yoang  being  grayish  with  obsoore 
dusky  hands;  it  has  no  mane.  It  lies  in  am- 
bnsh  at  early  dairn  by  the  sides  of  springs  and 
rivers  for  animals  as  they  oome  to  drink ;  it  is 
able  to  leap  a  great  distance  upon  its  prey,  car- 
rying ofF  a  bunalo  with  apparent  ease,  a  pow- 
aan  being  as  nothing  in  ita  jaws;  its 
s  are  exceedingly  snpple  and  graceful; 
it  passes  the  day  for  the  most  part  in  a  shndy 
coven,  gorged  and  aleepy  from  the  morning 
meal.  Its  north  and  sonth  geographiaal  range 
is  extensive,  from  northern  China  to  the  Ma- 
lay peninsula,  bnt  it  ia  most  abnnduit  in  tbe 
vast  jungles  lining  the  banks  of  the  great  riv- 
ers of  lUndostan.  In  many  parts  of  Bengal 
it  is  the  terror  and  scourge  of  villages,  prowl- 
ing around  tbe  outskirts,  and  attacking  cattle 
in  the  fold  and  on  the  road,  though  the  na- 
tives protect  them  in  part  by  noisy  drams  by 
^ay  and  torches  by  lught-;  men  and  women 
frequently  fall  victims.    The  English  rifle  baa 


TIGER  CAT 

nearly  cleared  tbe  thickly  settled  dietricts  of 
these  anunals,  against  which  tbe  native  trap« 
and  weapons  (spears  and  poisoned  arrows)  are 
comparatively  powerless.  The  tiger  makes  no 
noiae  comparable  to  tbe  roar  of  the  lion,  bet 
rather  a  tond  gmnting  aonnd.  It  may  be 
tamed  when  taken  yonng,  bat  its  temper  can- 
not be  depended  on;  it  breeds  in  captiviiT, 
though  less  frequently  than  the  lion ;  hybrids 
between  the  Asiatic  lion  and  tigreaa  have  been 
bom  in  menageries,  bnt  have  not  reached  mi- 
turity ;  their  color  is  brighter  and  tbe  buidg 
better  marked  than  in  young  lions  or  tig«is  of 
umuiied  race.  PUnj  says  the  first  tiger  known 
in  Rome  was  a  tame  one  belonging  to  the 
emperor  Aagnstus. — €ee  Capt.  Bbakespur'i 
"  Wild  Sports  of  India  "  (London  and  Boston, 
IfiSO),  and  "  The  Royal  Tiger  of  B^igal,  hia 
Life  and  Beath,"  by  J.  Fayrer,  U.  D.  (London, 
1676).— The  so-called  American  tiger  is  ths 
jaguar  {F.  onea,  Linn.). 

Tiem  HXILC    See  Bmix. 

nCQt  Cil.  a  name  commonly  applied  to 
several  small  species  of  ftliam,  in  Amcries, 
Asia,  and  Africa,  especially  to  those  orna- 
mented by  bands  and  bars.  Among  the  Amer- 
ican species,  the  ocelot  haa  been  described 
nnder  that  title,  and  under  the  same  the  mir- 
gay  (/tli*  tigrina,  T.inn.y  The  F.  tgn 
(Desm.l  ia  called  tiger  cat ;  it  is  about  the  en 
of  the  nouse  cat,  but  with  longer  neck,  bodj, 
and  tail;  It  is  nniform  brownish  red,  with 
nnder  jaw  and  nose  spot  white,  paler  below; 
like  the  ocelot,  it  cornea  from  Guiana  and  u 
far  north  as  Heiico  and  Texas.  The  F.  yagaa- 
rurtdi  (Deem.)  is  larger,  with  a  much  longer 
body ;  it  is  grizzled  brownish  gray  without 
spots ;  hurs  ringed  and  tipped  with  black ;  tie 
young  ibore  rnfous ;  it  extends  from  ParagniT 
to  Texas.  Both  of  these  oats  frequent  woodi 
and  thickets,  feeding  on  small  inamin«lri  ud 
birds,  and  ore  excellent  climbers.  The  ohiti 
(F.  miiit)  of  South  America  ia  also  sometimei 
called  tiger  oat.  (See  Cbatl)— There  are  mt- 
eral  tiger  cats  in  Aua,  of  which  the  Iwgest 
and  handsomeat  is  tbe  riman-dabaa  (F.  awtre- 


eeZt*,  Temm.).  It  ia  about  S  ft.  lone,  with  a 
tail  of  3}  ft.  more,  and  16  in.  hign  at  the 
ahouldert;  the  head  comparatiTely  mall,  eai« 
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abort  and  rottndad,  bod;  oylindrioaL  limbs  very 
robust,  tail  verj  full  and  long,  iwd  for  thick 
and  Bffift;  it  la  asb;  or  browsiili  graj,  with 
irre^lar  apots  and  banda  of  velvety  blaokneaa 
arruiged  loagitadiiiBUj  and  nnbrokan  along 
the  back ;  border  of  moath  black,  and  feet 
graj.  It  ifl  a  natiTO  of  Sumatra,  and  lives 
mnoh  on  treea,  bena«  colled  tree  tiger;  tbe 
food  connsta  of  birds  and  tbe  smaller  deer ;  it 
U  not  very  common,  and  not  dangerous. — The 
animsl  commonly  called  tiger  cat  by  the  far- 
liers  has  been  deaoribed  onder  Sbbvu.  Other 
tinr  oats  are  F.  minvta  and  F.  Diardi,  both 
inhabiting  the  islands  of  the  Malay  arohipela- 
go,  and  P.  NepaUruii,  inhabiting  the  Himalaya 
monntaiiia. 

1I(^  FLOWIB,  ft  species  of  tigridia,  both 
names  referring  (from  Lat.  tigrit,  a  tiger)  to 
Uie  spotted  flowers.  It  is  a  Mexican  genus 
of  bnlb-beariDg  plants,  bdoDging  to  the  iris 
family:  the  long 
■word-like  leaves 
are  much  pliuted, 
and  tbe  steniB, 
abont  3  ft.  high, 
produce  a  ancces- 
sion  of  large  and 
very  ahowy  bnt 
ephemeral  flow- 
era.  The  flowers, 
5  or  6  in.  across, 
have  three  very 
large  onter  divi- 

oave  base,  and  to- 
gether form  a 
cnp ;  the  three  in- 
ner divisions  ere 
smaUer  and  fid- 
dle-sha^.  The 
species  in  oultiva- 
aon  an  T,  pa- 
vonia,  having  rich 
■oarlet  flowers  variegated  with  bright  yellow 
and  spotted  with  black,  and  T.  ooneh^fiora, 
orange  and  yellow  with  black  spots ;  there  are 
garden  varieties  of  both,  differing  In  the  depth 
of  color  and  markings.  Their  cultivation  is 
very  sjinple ;  the  bulbs  are  planted  in  any  good 
garden  soil  after  cold  rains  sta  over,  and  taken 
np  at  the  first  frosts,  dried,  and  kept  until 
qiring  where  mice  cannot  destroy  them. 
HMK  WTIH.  See  Moth. 
nflHE,  Mary  (Blaoefobd),  an  Irish  anthor- 
et8,bomin  DnbliniulTTS,  died  at  Woodstock, 
Kilkenny  oo.,  March  S4,  1810.  She  married 
In  I79S  her  cousin,  Henry  Tighe,  of  county 
Wioklow,  a  member  of  the  Iriwi  parliament, 
and  in  I80S  printed  for  private  drcnlation  her 
"Paycbe,"  a  poem  fonuded  on  the  story  of 
Oopid  and  Fsycbe  as  related  in  the  "  Golden 
Asa"  of  Apnieini.  It  reached  a  fifth  edition 
in  1816.  ^be  died  of  consumption  after  aer- 
eral  years  of  suffering.  la  1611  appeared  a 
complete  edition  of  her  poetical  works,  coq> 
taining  many  devotional  pieoM. 


TIGKE 
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Itgtt  Yknret  (JigMim  paronU). 


nfOJnflLESBi    See  Asbtkia. 

nCUHES  THE  OEAT,  a  king  of  Armenia, 
ascended  the  throne  abont  S6  B.  0.,  died  abont 
CO.  He  was  a  descendant  of  Artaees,  the  re- 
puted founder  of  the  Armenian  monarchy,  and 
by  wars  daring  the  early  part  of  his  reign  united 
all  Armenia  under  his  rule,  and  conquered  in 
addition  several  provinces.  He  also  acquired 
by  his  war  with  Psrthia  two  important  prov- 
inces, which  comprieed  the  whole  of  northern 
Uesopotamia  and  the  tract  east  of  the  Middle 
Tigris,  including  Assyria  proper  and  Arbehtis; 
and  by  some  unkuown  means  he  obtained  pos- 
session also  of  Media  Atropatene.  In  B8  he 
wai  invited  into  Syria  by  the  inhabitants,  who 
were  wearied  with  the  continual  strife  between 
the  princes  of  the  house  of  the  Beleucidfe,  and 
he  established  himself  as  king  ever  Oilicio, 
Syria,  and  most  of  Phrenicio,  residing  at  Nisi- 
bis.  Abont  80  he  made  the  strongly  fortified 
city  of  Tigranocerta,  between  the  Tigris  and 
Lake  Van,  his  capital.  His  suppgrt  of  Mitbri- 
dates  of  Pantna,  his  fatber-in-lsw,  involved 
him  in  a  war  with  the  Romans.  Lncullus 
gained  several  victories  over  them,  and  cap- 
tured Tigranocerta.  Pompey,  bis  successor, 
made  on  alliance  with  Phraates  III.  of  Far- 
thia,  who  engaged  Ttgranea  in  war  on  bia 
own  frontier,  while  Pompey  marched  into 
Pontns.  The  occasion  for  it  was  offered  by 
the  eldest  son  of  Tigranes,  of  the  some  name, 
who  had  engaged  in  a  conspiracy  ognlDst  the 
life  of  his  father,  and  being  discovered  had 
fled  to  Phraates,  who  readily  embraced  bis 
cause  and  marched  an  army  into  Armenia. 
Tigranes  fled,  Artaiata  was  icvested,  and  the 
Parthian  monarch  withdrew,  leaving  the  young 
Tigranes  as  many  troops  as  he  thought  neces- 
sary to  press  the  siege  to  a  sncceBsfnl  issue. 
When  Phraates  was  gone,  Tigranes  retnmed, 
defeated  his  aon,  and  drove  him  out  of  his 
kingdom.  But  soon  afterward  he  was  forced 
to  submit  to  Pompey,  who  in  the  mean  time 
had  defeated  Mithridates  alto.  (See  Mithbi- 
DATxa.)  Tigranes  went  to  the  camp  of  Pom- 
pey, and  placed  himself  as  a  suppliant  at  the 
feet  of  that  general.  Pompey  would  not  ac- 
cept the  diadem  which  he  offered  him,  and 
treated  him  in  a  friendly  manner,  placing  bim 
on  the  throne  of  Armenia  proper.  At  first 
Pompey  destined  the  province  of  Gordyene 
for  the  younger  Tigranes,  bnt  that  prince  of- 
fending him,  he  made  it  over  to  Ariobarzanea 
of  Cappadooia.  As  the  province  gave  rise  to 
{liapntes  between  Tigranes  and  Phraates,  Pom- 
pey sent  Afraulus  to  drive  the  Farthians  out 
of  it,  and  gave  it  to  the  Arraenians.  In  64 
Tigranes  was  again  at  war  with  tbe  king  of 
Parthia,  but  ue  differences  between  them 
were  composed  by  tbe  Intervention  of  Pom- 
pey. After  this  be  disappears  almost  entirely 
from  history.  He  was  succeeded  by  his  sen 
Artavasdea  or  Ardavaat. 

TlGBfi,aBtate  of  Abyarinto, between  lat.  IS" 
and  18°  N.,  and  Ion.  87°  86'  and  40°  E.  It  is 
an  elevated  plain,  which  forma  the  basia  of 
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Mreral  moontaiii  nmgea  and  lof^  groups,  and 
is  drtioed  in  the  nortb  bf  the  MiT«b  and  in 
the  aonth  bj  the  Taoazze.  The  platean  iUelf 
varies  from  S,SOO  to  9,000  ft  in  elevation,  and 
la  deepl7  indented  b;  the  rarinea  which  form 
the  beds  of  the  principal  rivers.  The  Tacazze 
is  eaoond  onlj  to  the  Bahr  el-Azrek  in  siae 
among  the  riven  ot  AbTssiDia.  Tigrd  is  di- 
vided into  man;  petty  chief tainciea  or  districts; 
the  principal  towns  are  Antalo,  formerly  the 
capita!,  Azum,  and  Adowa,  the  present  capital. 
Adowo,  the  largest  town,  is  the  entrepot  of 
trade  on  the  great  caravan  route  between  Uaa- 
Bowflh  and  Gondar,  and  has  considerable  man- 
nfacturea. — Tigr^  was  for  many  years  an  Inde- 

Eendent  kingdom,  bnt  inlBSQ  was  oonqnered 
J  Theodore,  Ung  of  Abyssinia,  who  made  it 
a  provinoe  of  bis  empire,    {See  AsYsawi*.) 

TlBUSk  the  second  river  of  western  Aaia, 
riaea  in  K.  W.  KurdiaUn,  8.  of  GOliik  lake, 
flows  S.  S.  K  to  Diarbekir.  thence  S.  E.  to 
Mosul,  and  thence  B.  by  S.  to  its  jnnotion 
with  the  Enphratea  at  Korna,  where  the  two 
form  the  Shat  el-Arab.  At  ita  ionroe  it  is 
leM  than  10  m.  tram  the  Unrad  or  E.  branch 
of  dte  Euphrates;  at  Mosnl  it  is  aboat  ISO  m. 
distant  from  the  sister  stream ;  near  Bagdad  it 
is  within  SO  m.  of  it,  bat  near  Semt  the  dis- 
tance has  increased  to  100  m.  Its  total  oonrse 
is  estimated  at  1,1C0  m.,  and  its  width  from 
Mosal  to  Bagdad,  a  distance  of  abont  3S0  m. 
in  a  straight  line,  averages  300  yards ;  its 
onrrent  in  March  flows  4}-  m.  an  hour.  The 
greatest  height  is  attained  in  the  latter  part 
of  May,  and  it  resnmas  its  nsnal  level  by  the 
middle  ot  June.  It  is  navigable  in  the  flood 
time  between  Diarbekir  and  Mosul  for  rafts; 
below  Mosul  it  is  navigable  for  steamers  at  all 
aeasons.  The  Tigris  is  swifter  and  in  the  lat- 
ter part  of  its  course  deeper  than  the  Enphra- 
tes,  and  its  volarae  is  generally  greater.  It  has 
been  calculated  that  the  qoantity  of  water  dis- 
charged every  second  by  the  Tigris  at  Bagdad 
is  161,108  onblc  feet.  In  its  npper  oonrse  it 
reoeives  from  the  mountains  W.  of  I^e  Van 
the  Bitlis-tchai  or  Eastern  Tigris,  whioh  enr- 
paases  it  in  volume  of  water.  Prom  the  Za- 
gros  moantaina  it  receives  streamlets  which 
often  swell  into  large  rivers.  The  principal 
of  these  are  the  Upper  Zab,  the  Lower  Zab, 
the  Adhem,  and  the  Diyalah.  The  western 
affluents  are  insignificant.  The  conrie  of  the 
branob  streams  constantly  varies,  and  some 
of  the  tributaries  are  left  dry  within  a  few 
years  of  the  time  that  they  have  been  naviga- 
ble. While  the  low  banks  of  the  Euphrates 
often  caoae  that  river  to  leave  ita  coannel, 
the  Tigris,  whioh  mns  in  a  deep  bed,  seldom 
varies.  (See  Eupbbatbb.) — In  antiquity  the 
Tigris  was  the  great  river  of  Assyria,  and  the 
eastern  boundary  of  MesopHDtamia,  and  on  its 
banks  flourished  the  cities  of  Nineveh,  Selenoia, 
and  Otesiphon.  The  name  Tigris  [s  supposed 
to  be  derived  from  the  old  Persian  tigra,  ar- 
row ;  ita  Aramuo  name  was  Dfgla  or  ^glath, 
and  the  Sebrew  UiddekeL 
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,  ■  town  of  the  Netheriauda,  in  ttia 

rvinoe  of  North  Brabant,  on  the  Ley,  14  m. 
S.  £.  of  Breda;  pop.  in  1S78,  U,S^.  It 
has  a  Protestant  and  several  Catholic  church- 
es, and  a  royal  castle.  The  king  owns  moat  of 
the  real  estate.  It  is  the  principal  seat  of  the 
Dntoh  manufactories  of  wool. 

HLDGH,  BaMSd  iiMi,  an  American  lawyer, 
bom  in  New  Lebanon,  Columbia  oo.,  K.  T., 
Feb.  9, 1814.  He  entered  Yale  ooUege  in  1838, 
bnt  completed  hia  eonrse  at  the  university  of 
Sew  York,  and  was  admitted  to  the  bar.  He 
was  a  member  of  the  state  coustitntionel  eon- 
vention  of  1846,  and  also  of  assembly,  and  did 
much  to  shape  the  oanal  policy  of  the  state.  In 
186S  he  waa  defeated  as  democratio  candi- 
date for  the  offlca  of  attorney  general  of  the 
state.  In  18fl6  he  was  chosen  chairman  of  the 
state  democratic  committee,  and  in  ]8fl7  waa 
a  member  of  theoonstitutional  convention.  In 
18SS-'70  he  waa  active  in  the  organixation  of 
the  bar  association.  In  1870-'T1  he  was  promi- 
nent in  detecting  important  f  rands  in  the  gov- 
ernment of  New  York  city,  and  in  1873  waa  a 
member  of  assembly.  In  November,  1874,  he 
waa  elected  governor  ot  New  York  by  S0,S17 
majority.    He  has  been  counsel  in  many  im- 

fDrtant  cases,  prominent  among  which  are  the 
lagg  contented  election  for  the  comptroller- 
ship  of  New  York  city  in  186S;  the  Bnrddl 
heirs  agajnat  Mrs.  Canningham  in  1867 ;  the 
Oamberiand  coal  case  in  1866  ;  and  the  Dela- 
ware and  Hudson  canal  oompany  against  the 
Pennsylvania  coal  oompany  in  18S3. 

TILE,  a  plate  of  baked  clay,  flat,  carved,  or 
hollow,  used  for  covering  the  floors,  roofs,  or 
walls  of  buiidingB,  and  for  drains  and  o^er 
parposee.  The  Assyrians  employed  them  as 
tablets,  writing  upon  them  with  a  style  before 
baking  them.  (See  Otthbtforh  iNSOBipnoiia.) 
The  Egyptians  used  tiles  for  the  samepnr- 
pose,  bat  wrote  upon  them  with  ink.  They 
also  used  tiles  for  roofing,  usnally  in  tbe  form 
of  part  of  a  cylinder,  one  row  being  laid  with 
the  concave  side  and  the  next  with  the  oonvex 
side  upward,  tbe  edge  b«ng  received  In  the 
ooncavity  of  its  fellow.  The  Greeks  used  large 
flat  roofing  tiles,  sometimes  having  flanges,  wHh 
semi-cylindrical  ones  Idd  over  their  lines  of 
jnnction.  Tbe  flat  tiles  were  sometimes  stamped 
with  brief  inscriptions,  and  the  others  were 
ornamented  with  painted  devices.  Tliey  also 
used  tiles  in  the  oonatraction  of  tomlM  and 
the  flues  of  baths,  and  for  druos.  The  Bo- 
mans  nsed  them  still  more  generally,  and  their 
name  t«gula  (from  Ugere,  to  cover)  came  to 
be  applied  to  bricks,  which  were  mneh  more 
used  than  tiles.  The  real  distinction  between 
them  Is  the  greater  flneneaa  of  tbe  tile.  The 
rooflog  tiles  were,  like  those  of  the  Greeks, 
large  and  flat,  having  Sangea  rising  a  little 
more  than  two  inohea  above  the  surface,  ths 
junction  of  the  flanges  being  covered  by  the 
arched  tile  or  imbraa.  It  was  cnstoraary  to 
stamp  the  tiles  with  inscriptiona  designating 
the  pottery,  the  mannfactnrer,  the  name  of 
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the  Wtate  which  mpplied  the  daj,  the  neme  of 
die  reigDing  emperor  or  of  the  coniolship,  and 
other  matters.  Thai  they  have  often  served 
as  records  of  important  historical  oventa.  The 
tiloi  naed  bj  the  Romens  for  covering  interior 
walls  were  large  thin  aqoares  of  terra  cotta,  gen- 
erally ornamented  on  one  side  with  inoised  de- 
vioea.  The  tessellated  pavements  were  formed 
of  small  onbical  tiles  ciuled  teMelki  (the  dimin- 
ntive  of  Uiterm,  from  the  Qr.  rimapti,  four, 
having  reference  to  their  form).  Some  of 
these  tamilla  were  not  more  than  one  fourth 
of  an  inch  sqaare,  and  thej  were  laid  to  form 
mosaioa.  The  Bomans,  like  the  more  ancient 
notiona,  made  use  of  large  flat  tile*  in  the  con- 
•tmotion  of  their  ^ves,  and  also  for  grave- 
■tonea  with  inBoriptions. — At  the  international 
ezMhition  at  Vienna  in  187S  there  was  a  rich 
assemblsge  of  decorative  tiles  of  several  oonn- 
triea,  manj  of  the  specimens  being  from  Great 
Britain,  where  the  art  is  now  practised  in  great 
perfection.  Among  the  latter  were  Koman 
tiles  and  teuella  from  mosaic  pavements  re- 
oentlf  excavated  at  Ohiobeeter,  There  were 
also  glazed  decorated  tiles  fsee  Ehoaustio)  from 
Egypt  and  Awjria,  and  Borsoenio  tiles  from 
Spun ;  also  antiqne  tiles  from  India  and  from 
the  mosqnes  of  Samaroand  of  the  14th  and 
16th  centuries.  In  the  Indian  tiles,  broogbt 
hj  Dr.  Leitner  from  Lahore,  and  taken  from 
old  monaments,  the  colors  retained  their  ori- 

S'nal  vividness.  The  mannfactnre  in  Oreat 
ritoin  dates  from  mediteval  times,  doubtless 
dn«  to  imitation  of  the  Bomsn  potter;,  and 
maj  be  divided  into  two  periods.  The  most 
ancient  tiles  were  probably  made  between  1290 
and  1380,  and  those  of  the  second  period  da- 
ring the  prevalence  of  the  perpendicular  stjle 
of  building.  Nnmeroiu  kilns  have  been  fonnd 
in  the  Hslvem  hills,  and  it  is  supposed  that 
Tewkesbury  abbey  and  Worcester  and  Gloa- 
OMter  cathedrals  were  furnished  by  them  with 
tiles.  The  manafootnre  is  siud  to  have  oon- 
tinned  in  Woroeatershirs  to  aboat  1640.  Some 
of  the  earliest  spiecimens  of  tiles  in  the  British 
mnsenin  are  from  the  mined  ohnrches  in  Nor- 
folk. The  dedgns  npon  the  tiles  at  that  time 
were  chie6y  sacred  symbols  and  inscriptions, 
heraldic  devices,  and  monograms.  The  ma- 
terial is  ordinary  coarse  red  day,  the  designs 
being  formed  of  a  lighter-colored  clay  ccn- 
tun^  in  indsions  in  the  body,  and  afterward 
covered  with  a  glazing. — The  mannfactnre  of 
tiles  in  Holland  commenced  at  a  very  early 
period,  and  in  the  19th  centnry  large  qaanti* 
ties  were  exported  to  England  for  fireplaces. 
They  were  also  bronght  to  America  in  the 
ITth  and  IBth  centnries  for  fireplaces,  hearths, 
and  roofs.  Han;  of  them  were  highly  orna- 
mented with  varions  designs.  The  discovery 
of  transferring  designs  by  printing  from  pa- 
per to  earthenware  abont  1752  created  nnmer- 
ons  imitations  in  England,  and  the  demand  in 
that  ooantry  was  in  a  great  measure  supplied 
by  home-printed  tiles. — What  are  called  dry 
tuee  are  made  in  Great  Britain  by  ProMer'i 
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method.  The  material  is  dried  and  reduced  to 
powder  in  a  mill,  when  it  is  placed  on  slabs 
of  planter  of  Paris  slightly  moistened,  Jt  is 
then  passed  through  fine  sieves  and  subjected 
to  intense  preeanre  in  steel  boxes,  from  which 
the  tiles  are  taken  to  a  hot  room  and  dried 
tor  a  week  or  two  and  then  ornamented, 
glared,  and  fired.  Drain  tiles  may  be  made 
of  or^ary  brick  oley  by  various  simple  ma- 
chines, moved  either  by  power  or  hand,  usu- 
ally the  latter,  as  the  process  is  very  simple. 
They  are  oil  made  npon  the  principle  of  forc- 
ing the  prepared  clay  through  a  cylindrical  or 
semi-cyundrical  tube  over  a  mandrel.  Some 
of  them  work  the  material  after  it  has  been 
passed  through  a  pug  mill,  while  others  con- 
sist of  a  pug  mill  and  tile  machine  combined. 
The  uncombined  machines  cost  from  SlOO  to 
$200,  and  are  capable  of  turning  ont  by  man 

Eower  from  200  to  800  two-inch  tiles  per 
our,  or  with  one  horse  about  S,000  large  tiles 
per  day.  The  sabsoil  where  drainage  is  de- 
sirable often  contains  olsy  of  a  suitable  quality 
for  their  manufacture,  and  the  machines  are 
then  taken  out  upon  or  near  the  fields  to  be 
drained.  (Bee  DsAnrAoi,  and  "Farm  Drain- 
age," by  Henry  F.  French,  New  York,  1866.) 
mUXOOK,  a  K.  W.  county  of  Oregon,  bor- 
dering on  the  Pacific  ocean,  bounded  E.  by 
the  Coast  mountains,  and  watered  by  several 
streams;  area,  1,400  sq.  m. ;  pop.  in  18T0,  408. 
Tillamook  bay  affords  a  good  harbor.  The 
coast  and  rivers  abound  in  fish.  The  greater 
portion  of  the  surface  is  covered  with  gigantic 
forests  of  spruce;  there  are  some  small  and 
fertile  valleys  and  hills  that  afford  postursge. 
Coal  and  iron  are  found.  The  chief  produc- 
tions in  1870  were  £,890  hnshela  of  wheat, 
2,T19  of  oats,  0,840  of  potatoes,  S9,840  lbs.  of 
bntter,  and  764  tons  of  hay.  The  value  of  live 
stock  was  $24,886.    Capital,  Tillamook. 

HUillCnU)  a  genus  of  endogenous  plants 
of  the  BromeliaeM)  or  pineapple  family,  the 
oharactera  of  which  are  given  under  Fineaf- 
pu.  It  was  named  in  honor  of  Prof.  Tillands, 
a  Swedish  botanist.  The  species  are  numer- 
ous in  tropical  and  extra-tropical  America, 
and  are  mosUy  epiphytes,  witn  their  foliage 
covered  with  sourfy  scales;  some  South  Amer- 
ican species  have  very  handsome  white,  blue, 
pink,  or  pnrpte  flowers,  and  are  ooltivated  as 
stove  plants,  either  on  blocks  of  wood,  in  the 
manner  of  some  orchids,  or  in  baskets  or  pots 
of  moss.  There  are  eight  species  in  the  Uni- 
ted States,  most  of  which  are  confined  to 
Florida,  and  from  growing  upon  the  trunks 
and  branches  of  trees  they  are  popularly  called 
air  plants.  The  largest  Florida  species  is  T. 
utrUulata,  with  a  large  tuft  of  leaves  about  2 
ft.  long,  which  are  narrow  and  recorved  at  the 
apex,  but  are  much  dilated  and  concave  at  the 
base  to  form  a  cup  which  contains  a  considera- 
ble quantity  of  water.  (See  Pitohkb  Pl4»ts.) 
Other  spedee  have  this  peculiarity,  there  being 
one  in  Brsril,  the  wat«r  held  in  the  cups  of 
which  if  the  only  locality  for  an  aqnatic  q>e- 


byCoogle 


754 


■m.T.AWBSTA 


dM  of  atrieularia  or  bladdorwort  The  flow- 
era  of  T.  utrieiilata  ara  pale  blue,  oa  much 
branched  stems  longer  than  the  leaves.  Oth- 
ers have  verj  narrow  leaves,  and  are  only  s 
few  inches  high.  The  moat  important  apeciea, 
Qulike  the  rest,  has  slender,  threod-ltke,  pen- 
dent atenis;  thie  is  T.  utn^ida,  so  called  from 
its  resemblance  in  mnnner  of  nowth  to  utma, 
a  genus  of  long  pendnlous  lichens,  and  is  pop- 
nlarl;  known  as  long  moss,  and  ^so  as  block 
or  Spanish  moss;  its  northern  limit  is  the 
Dismal  swamp  in  Virginia,  and  it  is  found 
through  the  sonthera  states  to  Texas,  and 
Soath  America  to  Chili,  as  well  as  in  the  West 
Indies.  Its  much  branching  stems,  2  ft.  or 
more  long,  bear  recnrved  leaves  2  to  S  in.  long, 
which  are  soarcelj  broader  than  the  stems,  end 
like  those  are  greenish  graj ;  each  intemode 
or  space  in  the  stem  between  two  leaves 
twisted  to  form  a  loose  spiral  of  about  U 


taig  et  BpuUi  Hon  (TUIuidate  iuiwoUm). 

turns;  the  flowers,  prodnoed  at  the  enda  of 
short  branobea,  are  abont  a  fourth  of  an  inch 
across,  and  have  three  bright  yellowish  green 
petals;  the  pod,  about  an  inch  long,  contains 
unmerons  slender  seeds,  with  a  long  htirj  tuft. 
This  epiphyte,  draping  the  trees  and  swing- 
ing in  the  wind,  freqnently  forms  a  oharacter- 
isUo  feature  of  the  southern  landscape,  though 
where  very  abundant  its  effect,  on  account  of 
ita  sombre  color,  is  not  altogether  pleasing; 
recently  considerable  qaantities  In  the  living 
state  have  been  sold  in  northern  cities  for 
the  decoration  of  rooms ;  Et  will  flonrish  in  an 
ordinary  greenhouse  if  hnng  up  in  any  con- 
venient place.  The  central  portion,  or  the 
woody  part  of  the  stem,  is  scarcely  larger  than 
a  horse  hair,  which  it  much  resembles  also  in 
tougbnees  and  elasticity;  it  is  dark  brown  or 
black  even  in  the  fresh  plant.  This  material 
is  used  where  it  grows  for  varioni  purposes, 
and  is  an  article  of  commerce.  The  rude 
method  of  preparing  the  moss  is  to  place  it 
in  shallow  water  until  the  outer  covering  be- 
comes loosened;  after  it  is  thorooghly  £ied, 
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it  ia  beaten  notU  nothing  is  left  bnt  the  horw* 
hair-like  central  portion ;  of  late  years  the  pro- 
cess has  t>een  much  facilitated  by  the  ose  of 
steam ;  the  moss  is  placed  in  large  tight  vota, 
steamed,  and  dried,  and  afterward  beaten  by 
machinery,  the  product  being  superior  to  th^ 
prepared  in  the  slow  way.  In  the  sonthem 
states  it  is  twisted  into  ropes,  and  woven  into 
horse  ooUars,  saddle  blankets,  and  mats  of  va- 
rious kinds,  and  is  a  common  filling  for  beds; 
northern  ajdiolsterers  use  it  by  itself  or  with 
hair  for  stuffing  ch^rs,  sofaa,  and  mattresses. 

TlUJaiein',  U*  SituUw  le  Vaia  de,  ■  French 
historian,  bom  in  Paris,  Nov.  SO,  1687,  died 
Jan.  10, 1698.  He  was  educated  at  Port  Ko^ol, 
and  at  the  episcopal  seminar}'  of  Beanvals,  be- 
came a  Hubdeacon  in  16T8,  and  a  priest  in  1676. 
In  1S77  he  went  to  reside  with  the  reclusea  at 
Port  Royal ;  and  in  1679  he  retired  to  his  eetate 
of  Tillemont,  between  Vincennes  and  Hont- 
renil.  His  principal  works  are  rJf^otrMj)0tir 
KTvir  A  rhiMtoirt  eeeUtituligng  da  nz  pF»- 
mitn  tiieU*  (18  vols.  4to,  1B98-I712),  and  ^st- 
toir»  de*  empereun  tt  da  avira  prviea  ;us 
ont  ftynk  darant  la  tix  prtmien  tUcla  ds 
PigliM  (9  vols.  4to,  16B0-1T88).  His  VU  de 
St.  Lvuu  was  first  published  by  the  French 
historical  society  (6  vols.  Bvo,  1847-'51). 

nUiODOinU,  a  new  order  of  eocene  mam- 
mals, described  by  Prof.  O.  0.  Harsh  in  1876, 
apparently  combining  characters  of  the  planti* 
grade  camivora,  ungulates,  and  rodents.  Th« 
typical  genus  tiJ^CA^um  in  its  skeleton  cornea 
nearest  to  the  bears,  but  boa  a  dentition  partly 
ungulate  and  partly  rodent. 


don,  Nov.  22,  ISM.  His  fatlier  was  a  strict 
Calvinist.  At  an  early  age  TillotBon  became 
a  student  at  Cambridge,  where  he  was  miide  ■ 
fellow  in  1661,  and  remained  till  1657,  when 
he  became  tutor  in  the  family  of  Prideaox, 
Cromwell's  attorney  general.  Ghillingworth'a 
writings  having  converted  him  from  Puritan- 
ism, at  80  years  of  age  he  took  orders  in  the 
English  ohnrch,  and  was  succeasively  cnrate  of 
Cheshunt,  rector  of  Eeddington,  and  preacher 
at  Lincoln's  Inn  in  London.  He  opposed  the 
proclamation  of  Charles  II.  for  liberty  of  con- 
science, which  mode  him  nnpopolor  at  oourt, 
preached  eomestiy  against  popery,  and  advo- 
cated the  exclusion  of  the  duke  of  York.  Ha 
was  the  leading  member  of  the  commisaioii  of 
20  divines  appointed  in  IflBS  to  examine  and 
revise  the  litu^y.  On  the  accession  of  WU- 
liam  III.  he  be<wne  dean  of  St.  Panl'a,  and  in 
1691  archbishop  of  Oanterbary.  His  marriage 
with  a  niece  of  Cromwell  brought  him  into  ina- 
mate  connection  with  Wilkins,  bishop  of  Ches- 
ter, whose  posthumous  works  he  edited.  Hia 
life  was  written  by  Dr.  Thomas  Birch  (8vo^ 
London,  1762),  He  published  "The  Bnle  of 
Faith"  (1666)  and  several  volumes  of  sermons. 
For  the  copyright  of  his  manuscript  sermons 
his  widow  received  S,£00  guineas;  and  niany 
coUective  editioni  afterword  appeared  in  li 
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and  19  vok.  8to.  HLb  oomplete  works  irere 
pnblisbed  in  ITOT-'IS,  in  S  vola.  foL  (10  vols. 
670,  1880).  A  Tolnme  of  his  senuoua  was 
truulsted  into  French  b;'  BsrbojHC^  snd  six 
rolumea  into  German  b;  Hosbeim. 

TILLT,  Iiim  ItadMi,  oount,  a  German  vA- 
dier,  born  in  the  oastle  at  Tillj,  Brabant,  in  Fel>- 
mar7, 155B,  died  in  logobtadt,  AprU  SO  (O.  6.}, 
1639.  He  was  edaoated  st  a  college  olJesoiU, 
first  BM^ed  in  tbe  Spanish  army  in  tbe  Nether- 
landa,  and  in  Hnngsrj  distingniahed  himself 
agaiiiat  the  larks.  In  ISIO  Duke  Haximilian 
of  Bavaria  appointed  him  field  marshsl.    On 


olio  lea^e,  and  contributed  to  the  victory  of 
Pragno,  Hov,  8,  1620;  in  1631  he  drove  Ooont 
MasHfdd,  the  stanohest  snpporter  of  the  Prot- 
estant canse,  from  Bohemia  and  the  Upper 
Palatinate ;  in  1823  defeated  the  margrave  of 
Baden  at  Wimpfeo  on  the  Neckar,  and  Chris- 
tisa  of  BrnUBwick  at  Hdohat;  and  in  183B 
routed  the  latter  once  more  at  Stadtloo.  When 
Ohristian  IV.  of  Denmark  joined  tbe  German 
Proteatonts,  he  signal]/  defeated  him  at  Latter 
in  Angost,  1696.  lie  next  besieged  Nordbeim, 
which  lie  took  after  a  hard  stragffla,  crossed 
tite  Elbe,  and  coeperated  with  Wallenstein  in 
conquering  the  oontineDtal  part  ot  Denmark. 
In  1680  he  BDCoeeded  Wallenstein  as  chief  com- 
mander of  the  imperial  annies.  On  May  10, 
IBSl,  he  carried  Magdeburg  by  storm,  and  al- 
lowed his  soldiers  to  bnm  most  of  the  town 
and  massacre  abont  26,000  persons.  But  in 
the  aame  year  (Sept.  7)  he  waa  utterly  defeated 
by  Onstavos  Adolphos  at  Breitenfeld,  near 
Leipsio,  and  vainly  tried  to  recover  his  pres- 
tige. He  waa  mortally  wonnded  in  an  engage- 
ment with  Grastavns  at  the  river  Lech  near 
Rain,  April  S,  168S.  He  declined  the  title  of 
Qonnt  oi  the  empire  and  the  principality  of 
Salenberg,  was  a  devoted  OathoUo,  and  boosted 
of  hb  temperance  and  chastity.— -See  Elopp's 
TUly  im  dreiitigjAhriffen  Kriegc  (2  vols.,  Stutt- 
gart, 1861). 

TIUIT,  a  town  of  the  kingdom  and  province 
of  Pnwna,  at  the  jnnation  <^  the  TUse  and  the 
Nlemen  (Memel),  which  is  here  spanned  by  a 
long  bridge,  00  m.  N.  E.  of  Ednigsberg;  pop.- 
in  1871,  20,2S6.  The  town  pr<mer  connsts  of 
two  long  streets,  and  has  many  fine  new  bnild- 
ings,  manufactories  of  paper,  machinery,  iron, 
sagar,  and  leather,  and  an  active  trade  in  grain. 
After  Napoleon's  victory  at  Friedland,  he  met 
here  tor  the  first  time  the  emperor  Alexander 

gune  as,  1807)  on  a  raft  in  the  middle  of  tbe 
iemen,  and  tbe  Tilait  treaty  of  peace,  by 
which  Pnissia  lost  half  her  possessions,  was 
oonelnded  early  in  July.  (Bee  BoKAPitctx, 
vol.  iii.,  p.  42.) 

TlLTWif,  nNtoe,  an  American  anthor,  bom 
in  New  York,  Oct  S,  IBSS.  He  stndied  at  tbe 
Mew  York  free  academy,  and  in  1808  became 
a  writer  tor  the  "Independent,"  of  which  he 
waa  editor  for  many  years.  In  lS7l  he  bft~ 
came  editor  of  the  Brooklyn  "  Union,"  and  in 
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1678  foonded  the  "Golden  Age,"  which  he  ed- 
ited tm  1874:.  In  that  year  he  sued  tbe  Kev. 
Henry  Ward  Beecber  on  a  charge  of  seducing 
his  wife,  but  the  trial,  lasting  six  months,  result- 
ed in  a  disagreement  of  the  jury.  He  is  also  a 
publioleotorer,  and  hospubliahcd  "The  Ameri- 
can Board  and  Shivery"  (1860);  a  "Memorial 
cA  Urs.  Browning,"  prefixed  to  an  edition  of 
her  last  poems  (1802);  "The  Fly"  (1860); 
"Golden-Haired Gertrude "(leeC);  "Tbe Two 
Hungry  Kittens"  (186C);  "The  King's  Ring" 
(1866);  "The  True  Church"  (1887);  "The 
Saxton'a  Tale,  and  Other  Poems"  (1887); 
"Sanctum  Sanctomm,  or  Proof-Sheets  from 
anEditor'8Table"(1871);  "Tempest-Tossed," 
a  novel  (187C) ;  and  several  pamphlets,  inoln- 
ding  a  life  of  Victoria  0.  Woodh)^ 

TVaSk.    BeeWooD. 

mm,  J«i%  an  English  anthor,  bom  in 
London,  Aug.  17,  1801,  died  there  in  Uarch, 
1875.  in  1821  he  became  amBnuenais  to  Sir 
Richard  Phillips,  publisher  of  the  "Monthly 
Magazine,"  to  which  he  contributed  "A  Pio- 
turesqne  Promenade  round  Dorking  "  in  1622. 
In  1826-'6  he  published  anonymously  a  aeleo- 
tion  of  ethical  passages,  under  the  title  "  Lacon- 
ics." From  1627  to  18S8  he  was  editor  of  the 
"  Mirror,"  one  of  the  earliest  populsr  low- 
priced  weeklies.  He  edited  the  "  Literary 
World"  in  1880-'40,  and  was  one  of  the  edi- 
tors of  tbe  "  Illustrated  London  News"  from 
1843  to  1868.    He  compiled  "  The  Arcana  of 


Book  of  Facta  in  Science  and  Art "  (SI  vols., 
1639~'69) ;  and  "  The  Illustrated  Year  Book  " 
(9  Tola,,  1860-'fil).  Among  hia  other  publica- 
tions are:  "Things  not  generally  Known  " (7 
vols.,  1866-'67);  "School  Days  of  Eminent 
Men"  (ISfiS);  "Storiea  of  Inventors"  (18GQ); 
"  Lives  of  W  its  and  Humorists  "  (3  vols.,  1862) ; 
"English  Eccentrics  and  Eooentricitiei "  (9 
vols.,  1866)  ;  "Nook*  and  Comers  of  English 
Life"  (1866);  "  Wonderful  Inventions"  (1867) ; 
"Notable  Things  of  our  Own  Time"  (1888); 
"Ancestral  Stories  end  Traditions"  (1866); 
"  Abbeys,  Castles,  snd  Ancient  Halls  of  Eng- 
land and  Wales  "  (2  vols.,  18T0);  "NoUbUia" 
(1873);  and  numerous  other  works. 

THUGCraO,  a  town  of  central  Africa,  on  the 
borders  of  tbe  Sahara,  about  B  m.  from  the 
river  Niger,  abont  lat  17°40'N.,  Ion,  8'W.; 
pop.  abont  18,000,  greatly  increased  daring  the 
season  of  trade,  from  November  to  January, 
It  Is  nearly  triangular  and  about  8  m.  in  cir- 
cuit. It  was  formerly  snrroanded  by  a  clay 
wall,  bnt  this  waa  destroyed  in  1826.  The 
bouses  are  closely  packed  together,  and  mostly 
built  of  clay  and  stone ;  some  of  them  are  two 
stories  high,  and  show  considerable  taste  in 
their  decor^ion.  The  port  of  Timbuctoo  ia 
at  Kabara  on  the  Niger,  which  has  a  vast  artl- 
fidal  basin,  bat  is  aocesaible  for  only  four  or 
five  months  in  the  year,  the  strasm  at  other 
times  being  too  sb^ew  for  narigation.  The 
moat  valnaBle  traffic  ia  by  oaravaus,  for  whioh 
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Tlmbnatoo  Is  the  central  tt&tioii  of  northern 
Afrioft.  Gold  dust  is  the  great  article  of  trade, 
but  mttaj  native  prodnots  ftod  foreign  manuf ac- 
tares  are  a1»o  tomxi  here.  The  merchants  of 
Timbnotoo  are  generallj  only  agents  of  those  at 
Mogadore,  Moroooo,  Fez,  and  other  plaoee  in 
northern  Africa;  and  tbia,  with  the  inoeaaant 
oonfliota  o(  race  and  religion,  prevents  the  ac- 
onmnlation  of  wealth.  Tbe  inhabitaiita  are  a 
mixed  population  of  indigecoos  negroes,  Tna- 
tiks,  BambarrBS,  Mandingos,  ArBbs,  and  Foo- 
laha,  the  goreming  race.  The  citj  dates  from 
the  12Ch  oentarj,  hut  it  was  long  known  in  Eu- 
rope only  bj  reporta  of  native  Cravellera,  untit 
It  wai  first  reached  bj  Major  Laing  in  1826, 
and  fartivelj  visited  by  Oaillii  in  1838.  In 
lB5S-'4  Dr.  Barth  resided  there  nearly  a  year. 
THDIiEOX,  a  Corinthian  genersl,  liberator 
of  Syracnae,  bom  about  BBS  fi.  0.,  died  in  S87. 
He  iras  early  noted  for  his  patriotism  and  oonr- 
Bge,  and  in  his  hatred  of  tyranny  he  brought 
abont  the  assassination  of  bis  brother  Timo- 
phanes,  who  had  naurped  power  In  Oorinth. 
Seized  by  remorse,  he  lived  for  nearly  20  years 
in  utter  aeolualon.  In  844  he  took  command 
of  an  expedition  sent  oat  by  the  Oorinthians 
in  aid  of  tbe  Syraonsans.  After  gaining  a  vic- 
tory over  Eioetaa,  tyrant  of  Leootini,  who 
had  formed  an  alliance  with  the  Carthaginians 
gainst  BionysiuB  the  Yoonger,  he  obtained 
the  support  of  several  Sicilian  cities.  He 
mafohed  to  Syraoose,  and  took  possession  of 
the  island  of  Ortygia,  aurrenderod  to  him  by 
Dionysius,  who  sailed  for  Oorinth.  Timoleon 
retired  to  Adranum,  while  Neon,  in  command 
of  Ortygio,  attacked  the  blookadiag  force  of 
the  Oarthagioiana.  These  soon  began  to  dis- 
trust Hioetas,  and  suddenly  aailed  avray  with 
their  whole  Seat  and  sU  their  troops.  Timo- 
leon came  at  tbe  bead  of  4.000  men,  and 
took  the  portion  of  Byracnse  held  by  Hioetas 
without  the  loss  of  a  single  man.  He  gave 
the  inhabitants  a  demooretio  constitution,  or- 
dered the  fortifications  to  be  demolished,  and 
ereoted  courts  of  jastioe  on  their  site.  In  a 
short  time  more  than  S0,00O  immigrants  and 
eillea  repeopled  tba  deserted  town.  Bnt  in 
889  tbe  Oartha^niana  landed  at  Lllybnnm  an 
army  of  80,000  men  led  by  Uasdrabal  and  Ha- 
milcar.  The  inhabitants  were  panic-stmck, 
and  with  difficulty  Timoleon  eoUeoted  12,000 
men  and  set  out  for  the  western  portion  of 
the  island,  where  he  attacked  the  enemy  jnst 
aa  they  were  crossing  the  Cremissus,  and,  aided 
by  a  storm,  completely  routed  them.  He  soon 
after  overthrew  Hicetas  and  Mamarcns,  tyrant 
of  Oatana,  and  proceeded  in  his  work  of  de- 
throning tyrants  until  none  was  left  throogh- 
oot  Grecian  Sicily,  Timoleon  declined  the  su- 
preme power,  and  withdrew  again  from  public 
Ufe,  residing  with  his  family  in  Syracuse,  in  a 
house  voted  to  him  by  the  inhabitanta.  Toward 
the  close  of  his  life  he  became  totally  blind. 
When  he  died,  the  Syracosan  people  voted  to 
honor  him  for  all  future  time  with  festival 
matches  in  mueio,  races,  and  gymnaMios.    His 
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life  was  written  by  GomeUos  Nepoa  and  Fln- 

lUMKI,  oalled  The  Uis^Ntbbofc,  an  Athe- 
nian who  lived  in  the  latter  part  of  the  6th 
century  B.  0.  In  oonseqnenoe  of  disappoint- 
ments In  friends,  he  aeoluded  himself,  and  ad- 
mitt«d  no  one  to  his  society  exoept  Akibiadee. 
He  ia  aaid  to  have  died  from  a  broken  limb 
which  he  refused  to  have  set.  He  is  tbe  sub- 
ject of  Shakespeare's  "  Timon  of  Athena" 

THOB,  an  island  of  the  Indian  archipelago, 
between  Flores  and  Timor-Laut,  extending  S. 
E.  and  S.  W.  nearly  800  m.,  with  a  general 
breadth  of  about  SO  m.;  area,  about  11,500 
sq.  m. ;  pop.  about  200,000.  It  lies  between 
kt.  g'  80'  and  11°  40'  S.,  and  Ion.  128°  20'  and 
121'  10'  E.  The  native  chiefs  on  the  W.  and 
S.  coasts  Bcknowladfte  the  aopremacy  of  the 
Dutch,  who  have  tjieir  principal  settlement 
at  Kupang  or  Ooepang;  while  those  in  the  K. 
and  N.  parts  pay  tribute  to  the  Fortugneett, 
who  have  established  tfaemselvee  at  DiUi.  Tbe 
coasts  are  but  sUghtly  indented,  but  the  harbors 
of  Kopang  and  Dilli  are  safe  and  commodionsL 
The  snores  are  lined  in  many  places  by  roclu 
and  sand  banks ;  and  several  islets  intervene 
between  Timor  and  the  island  of  Florea  to  the 
west  and  Timor-Laut  to  the  east,  which  are  re- 
spectively distant  abont  100  and  2S0  m.  The 
island  is  traversed  throughout  its  length  by  a 
mountain  chain,  which  attains  a  height  in  the 
north  of  abont  6,000  ft  There  are  no  active 
volcanoes,  nor  are  there  any  igueous  rocks  of 
recent  origin ;  bnt  Timor  peak,  near  the  centra 
of  the  island,  is  a  volcanic  cone  which  has  been 

Quiescent  since  168S.  Numerous  offsets  extend 
rom  the  main  range  to  the  coasts  on  both 
sides,  so  that  the  surfaoe  is  almost  entirely  oo- 
onpied  by  mountains  separated  by  narrow  val- 
leys, thongh  there  are  considerable  tracts  of 
level  ground.  The  rivers  are  short  mountain 
torrents ;  many  of  them  become  dry  in  sum- 
mer, and  the  water  is  unwholesome.  The 
moontains  are  generally  bare  and  rocky,  and 
there  are  no  forests  in  the  proper  sense  of  the 
word.  The  iudigenoua  vegetation  is  described 
by  Wallace  as  poor  and  monotonona.  Itoonrists 
Ivgely  of  eucalypti,  acaciaa,  and  sandal  wood, 
with  grass  scanty  on  the  uplanda,  and  coarse  bnt 
luxuriant  in  the  moister  districts.  Bice  grows 
abnndantly  in  the  lowlands,  and  wheat  and 
coffee  thrive  on  the  higher  elopes  and  plains. 
Gold,  copper,  and  iron  have  been  fonnd  In 
small  quantities.  The  animals  on  the  N.  W. 
side  of  the  central  range  of  mountains  resemble 
those  on  the  western  islands  of  tbe  archipelago, 
but  those  on  tbe  opposite  side  are  strongly 
allied  to  the  fauna  of  Anatraha,  which  is  abont 
860  m.  distant.  Besides  15  species  of  bata, 
but  seven  mammals  are  met  with  in  Timor; 
these  are  tbe  common  Indo-Ualayan  monkey, 
a  civet  cat,  a  tiger  cat,  a  species  of  deer,  a  wild 
pig,  a  shrew  mouse,  aid  an  opossum.  There 
are  118  species  of  birds.  The  common  do- 
mestic animals  of  Europe  have  all  been  in- 
troduced,   fish  are  plentiful  on  the  coasts,- 
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peari  ojsten  sra  found  In  some  placM,  and  a 
bad  of  coral  mnoh  prized  b7  the  Japanese  ia 
procured  on  the  reefa.  The  people  are  of  loir 
atatnre,  with  very  dark  oomplezioDi  and  bushj 
hair,  and  reaenible  the  Papuan  tjpe  of  man- 
kind.  The  women  weave  cloth,  aud  the  onlj 
mannfactnres  which  the  men  engage  in  are  the 
constmotion  of  canoes,  and  omsmente  for  their 
horws.  A  coDsiderable  trade  is  carried  on, 
prinripati;  from  Knpang,  and  is  chieU?  in  the 
hands  of  the  Chinese. — Timor  was  Tinted  bj 
Dampierin  ises.  The  region  aboat  DiJli  baa 
be«n  oocnpied  hj  the  Portugueee  ftbont  800 
jears,  bnt  the  eetdement  is  miserably  governed, 

Kirly  onltivated,  and  withont  roads.  The 
teb  colonr  is  little  better.  The  natives 
thronghoDt  the  island  are  peoceablj  dispoeed 
towara  Enropeana,  hat  belligerent  among  them- 
•elves,  and  practicallj  independent. 

TDMnSECS,  an  Athenian  general,  died  in 
Ohakis  in  854  B.  C.  He  was  the  ton  of  the 
{eneral  Oonon  and  a  pnpil  of  Isocrates.  He 
was  made  a  general  in  S78,  and  in  875  de- 
feated a  Spartaa  fleet  near  Aljiia,  In  con- 
seqnence  of  his  failure  to  come  promptly  to 
the  relief  of  Coroyra,  thereby  endangering  the 
lose  of  the  island,  be  had  to  lay  down  his  gen- 
eralship and  answer  the  charges  bronght  against 
him.  Thongh  aoqcitted,  be  went  in  ST3  to 
Asia,  and  entered  the  serrioe  of  the  king  of 
Persia;  but  he  returned  to  Athena  and  was 
sent  on  an  expedition  in  support  of  Ariobar- 
zanei,  satrap  of  Phrygia.  Seixing  a  favora- 
ble opportunity,  be  took  posaemion  of  Bamos 
for  the  AtbeniauB,  and  secared  for  them  a  par- 
tial control  of  the  HeUeapont  and  the  occupa- 
tion of  a  large  aurronnding  territory.  Timo- 
theus  was  then  appointed  to  a  command  incla- 
ding  Maoedonia,  Thraoe,  and  tbe  Obersoneae. 
Vitii  the  aid  of  Uaoedonia  be  reduced  Torone, 
Potidtea,  Pjdna,  Methone,  and  variona  other 
dttea  belonging  to  tbe  Olynthian  confederacy, 
but  was  uoBQCceBBfni  intheattack  upon  Amphip- 
olis.  In  SB8-8S2  he  proceeded  against  Ootys, 
king  of  Thraop,  and  to  tbe  defence  of  the  Atnc- 
nl»n  poseeaaions  in  the  Obersoneae,  in  wbieh 
he  ia  said  to  have  been  sncoessfnl;    bnt  for 


messagea  to  Athena  entreating  aid  against  the 
Thebuis,  who  had  despatched  a  large  force 
into  the  island.  Through  the  energy  of  Timo- 
theua,  within  five  days  an  Athenian  fleet  and 
army  nnder  his  command  were  in  Enbtea,  and 
in  the  coarse  of  80  days  the  Thehana  were 
forced  to  evacuate  the  island  under  capitula- 
tion. In  86S,  tbe  second  year  of  the  social 
war.  Chares,  Ipbicrates  and  bis  son  Menesthens, 
and  TimotheuH  were  appointed  to  the  joint 
command  of  an  Athenian  fleeL  In  864  Chares 
accnsed  hlBcolleagnegofbavinKbeen  tbe  direct 
canse  of  his  defeat  at  Chios,  and  Timotheus  and 
Iphiorataa  wore  recalled  and  aocnaed  of  treason. 
Iphicrates  was  acquitted,  hut  Timotheus  was 
found  gnilty  and  Sued  100  talents.  Be  retired 
to  Chaiois  in  Enbtea,  where  ha  died  in  the  same 
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year.  His  ton  Conon  was  permitted  to  com- 
promiae  the  fine  by  paying  10  talenta  for  re- 
pdring  Um  walls  of  uie  city. 

mOTHY  (Gr.  Ti/iMtof,  "he  who  honors 
Qod "),  a  disciple  of  Paul,  and  his  companion 
In  travel  and  in  preaching.  He  was  a  native 
of  Derbe  or  Lystra  in  Lycaonia,  and  tbe  son 
of  a  Greek  and  a  Jewess,  To  prevent  the 
cavils  of  the  Jews,  Paul  circamciaed  him.  He 
was  set  apart  to  the  office  of  tbe  ministry  by 
tbe  laying  on  of  the  hands  of  PbdI  and  tbe 
presbytery.  He  journeyed  throngh  Macedonia 
and  Achaia,  and  was  afterward  lent  by  Panl  to 
Ephesus,  whence  he  accompanied  the  apostle 
to  Jemsalem,  and  probably  to  Borne.  In  the 
epistles  of  Paol  written  during  his  captivity 
at  Borne,  Timothy  is  mentioned  as  being  widii 
the  apostla.  Tradition  aays  that  Timothy  was 
tbe  first  bishop  of  Epheeoa,  and  was  martyred 
under  Domitian. 

TIMMVT.  i^Whi  ta,  two  canonical  hooks  of 
tbe  New  Teatament,  addressed,  according  to 
eccleeiaatical  tradition,  by  the  apostle  Panl  to 
his  disciple  Hmothy.  Tbey  are  mentioned  by 
Tertnllian,  Clement  of  Alexandria,  and  CM- 
gen.  Schleiennacher  attacked  the  authenti- 
city of  the  first  epistle,  and  after  him  the  au- 
thenticity of  either  the  first  or  both  epistles 
haa  been  donbted  by  Banr,  Renterdahl  (arch- 
bishop of  Upsal),  Meyer,  De  Wette,  Ewald,  end 
other* ;  against  whom  it  has  been  defended  by 
Thiersch,  Wieseler,  Renss,  Huther,  Bleck,  and 
others.  The  defenders  of  their  autbentidty 
sre  not  agreed  aa  to  the  times  wbeii  the  epis- 
tles were  written.  Most  of  them  sappoae  the 
first  to  have  been  written  about  the  year  66. 
The  seoond,  aocordingto  the  same  writers,  was 
written  daring  the  CAptivity  of  Panl  at  Rome, 
and  while  be  was  in  expectation  of  martyrdom. 
It  gives  inatrnctions  en  Christian  steadfast- 
ness and  fidelity  (ch.  i.);  exhorts  Timothy  to 
constancy  (oh.  ii.);  warns  him  against  false 
teachers,  invites  him  to  come  to  Borne,  and 
gives  information  of  many  of  the  companions 
of  Paul  (ch.  iii.  and  iv.).  The  two  epistles  to 
Timothy,  together  with  tbe  one  to  Titaa,  are 
comprised  under  the  name  pastoral  epistles. 
Among  the  recent  commenttu^es  on  them  are 
those  of  Wleainger  (ISSO),  Ellioott  {l.ondon, 
8d  ed.,  1864).  Hutber  (8d  ed.,  1866),  and  Oeter- 
zee  in  Lange'a  Bibelwerk  (2d  ed.,  1864;  Eng- 
lish translation  by  Washbnme  and  Harwood, 
New  York,  1868). 

TllHnHI  CUSB,  an  agricnltnral  grass 
(phltttm  praUiitt),  which  tokea  this  name 
from  Timothy  Hansen,  who  cultivated  it  ex- 
tensively in  Maryland,  and  brought  it  into  no- 
tice. In  some  parts  of  the  country  it  is  called 
Herd's  grass,  a  name  which  leads  to  conhsion, 
as  the  red-top  {agro$tit  milgarii)  is  celled 
Herd's  grass  in  Pennsylvania  and  some  other 
states;  in  England  it  is  known  aacat'B-tail.  The 
genas  pkUum  has  its  one-flowered  spikelets  in 
dense  spikes;  its  atrnctare  i»  illustrated  un- 
der GBAasES,  A  native  species,  P.  atpiniim^  ia 
found  on  the  higher  mountains,  bnt  P.  pro- 
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CmM  w  iQpposed  to  have  been  iotrodnced  from 
Europe)  wliere  it  U  found  from  the  Mediter- 
Toneaii  to  the  arctic  re- 
gions. It  was  first  cnl- 
tiTsted  for  haj  in  this 
coimtrj,  and  the  eeeds 
were  taken  to  England  aa 
a  novelty  abaat  100  f  eari 
ago;  bnt  it  is  maoh  less 
esteemed  there  than  with 
as.  Timothy  is  a  peren- 
nial, with  a  rather  ooarae 
stem,  wliiofa  in  Arj  soils 
thiokens  at  the  base  and 
becomes  bulbous;  its  av- 
erage height  is  8  to  S  ft, 
but  it  sometimes  grows 
to  S  or  even  T  ft.  It 
forms  the  great  balk  of 
the  haj  crop  of  the  conn- 
trj,  and  is  sown  to  the 
neglect  of  other  grasses 
which  are  moch  better 
„     ,    „       ^ .  suited  to  some  soils.  An- 

Jii^r"  al7»i»  shows,  in  100  parts 

of  timothy  haj,  9'T  of  ol- 
bnminoids,  4S'8  of  oarbohydratea,  S  of  fat,  and 
82-7  of  crude  fibre. 

TDIMB,  or  Tasitflue  (k  corruption  of  ti- 
mour  Lenk,  i.  «.,  Timour  the  I^eme),  an  Asiatic 
conqueror,  born  at  Sebz,  a  suburb  of  Eesh, 
about  40  m.  8.  E.  of  Samaroand,  April  0, 1336, 
died  at  Otrar  on  the  Jazartes,  Feb.  18,  1406. 
He  was  the  son  of  the  chief  of  the  Turkish 
tribe  of  Berlas,  which  inhabited  Kesh,  and 
claimed  to  be  on  his  mother's  side  a  direct 
desoeodant  of  Genghis  Khan.  In  1361  he  be- 
came obief  of  his  tribe,  and  supported  the 
cause  of  ilusseia,  khan  of  northern  Ehorasan ; 
and  after  driving  oat  the  Oalmucks  of  the 
khan  of  Easbgar  he  married  Hossein's  sister. 
With  him  be  had  frequent  oontentiona,  and  af- 
ter the  death  of  his  wife  in  1365  a  war  broke 
ont  between  them,  which  ended  in  the  defeat 
and  death  of  Hussein,  and  the  taking  of  Belkb, 
his  capital,  in  13S9,  after  a  siege  of  three  years. 
Soon  after  a  general  Ifongol  assembly  was 
held,  and  Timoar  was  proclaimed  khan  of  Jaga- 
tai  (Traneoxiana),  Samarcand  being  chosen  as 
his  residence.  He  now  aspired  to  the  domin- 
ion of  all  the  countries  onoe  nnder  the  power 
of  Qenghis  Eban,  and  attacked  the  neighbor- 
ing princes  in  ietall.  The  khan  of  the  Getes, 
ruling  the  country  between  the  Jazartee  nnd 
the  Irtish,  was  forced  to  render  homage,  and  in 
1379  the  khan  of  Ehiva  was  oonqaered.  He 
then  oadertook  the  reduction  of  Ehorasan 
(1380),  and  received  the  anbrnissioa  of  a  part 
of  it,  but  was  met  with  a  fierce  resistance  by 
Gaiyath  ed  Bin  Fir  Ali,  whose  capital  was 
Herat.  His  efforts  were  all  in  vun,  and  the 
taking  of  his  capital  by  storm  led  to  the  oon- 
qaeat  of  the  remainder  of  the  country.  AU 
Khorasan  wBsncw  in  Timonr's  power;  but  the 
town  of  Sebsewar  revolted  and  was  stormed, 
and  thousands  of  its  inhabitants  were  subjected 


'  to  a  cruel  death.  Timonr  now  aspired  to  tbe 
coo^oest  of  the  world.  All  Persia  was  soon 
,  in  his  power ;  the  country  between  the  Tigm 
'  and  the  Gnphrates,  from  the  soorcee  to  the 
mouths  of  those  rivers,  submitted  to  his  sn- 
thority ;  and  the  Christian  princes  of  Geoi^ 
also  became  his  tributaries.  An  invauon  of 
Timonr's  territory  by  Tokbtamish,  whom  be 
himself  had  established  in  the  Mongol  empire 
of  the  north,  ted  to  the  conquest  of  EiptchsL 
The  pnrsait  of  his  eaemy  having  led  the  con- 
queror of  the  East  into  tjie  provinces  of  Bos- 
sio,  he  threatened  Moscow,  marched  to  tbe 
south,  and  sacked  and  burned  Azov,  at  the 
mouth  of  the  Don.  In  13SB  he  croaeed  th«  In- 
das  at  the  passage  of  Attok,  and,  after  a  king 
march,  in  which  he  massacred  100,IK>0  ap- 
tives,  stood  before  Delhi,  wbioh  soon  o^iito- 
lated.  He  penetrated  still  furlJier  into  the 
country,  bnt  was  recalled  by  the  news  of  in- 
sarrections  in  Georgia  aod  adjoining  parts,  snd 
of  the  deaignaofBajazet,anltan  of  Turkey.  Eii 
flrsi  care  was  to  crush  the  rebellion  in  Georgia, 
and  as  the  Mongol  and  Ottoman  conquests  now 
bordered  upon  one  another,  a  collision  wu 
soon  rendered  certain.  Timoar  overran  Syria, 
then  a  dependency  of  Egypt,  and  then  stormad 
the  revolted  city  of  Bagdad,  July  9,  1401, 
leaving  in  the  public  places  of  die  tows  a 

Cile  of  BO,000  alanghtered  human  beinge.  At 
Lst  the  two  great  armies  of  the  anitan  snd 
the  Mongol  conqaeror  met  on  Jnly  SO,  1401, 
on  the  plains  of  Angora,  and  the  former  wse 
totally  defeated  and  captured.  (See  Buun.) 
Timonr's  dominions  now  covered  all  Asia  from 
the  Irtish  and  Volga  to  the  Persian  gnif,  and 
from  the  Ganges  to  Damascus  and  the  archi- 
pelago. He  made  Solyman,  a  son  of  Bajsiet, 
ruler  of  Enropean  Turkey,  and  bis  brother 
Musa  of  Turkey  in  Asia.  The  saltan  of  Egypt 
also  became  his  vassal.  He  now  retired  to 
Samarcand  (Jaly,  1404),  and  spent  two  months 
in  festivities,  but  did  not  long  remain  idle. 
He  had  plarmed  an  invowon  of  Chins,  fr«n 
which  the  house  of  Genghis  had  recently  been 
expelled,  and  previous  to  his  return  from  his 
Ottoman  conquests  had  sent  an  army  beyond 
the  Jazartee  to  prepare  tbe  way  for  bis  own 
advance.  At  the  head  of  200,000  veteran 
troops  he  began  his  mareb,  crosaed  tbe  Jaz- 
artes on  the  ice,  and  had  gone  800  miles  from 
his  capital  when  he  died.  His  army  was  dis- 
banded, and  the  invasion  of  China  was  given 
up.  He  died  after  a  reign  of  S5  years,  all  <d 
which  was  spent  in  miUtary  operations,  and 
left  86  sons  and  grandsons  and  17  grand- 
danghters.  A  large  proportion  of  his  oon- 
questa,  especially  in  the  northern  and  western 
parts  of  Asia,  were  lost  immediately  by  his 
successors.  The  glory  of  his  race  was  revived 
in  his  descendant  Baber,  the  conqnwor  of  In- 
dia.—The  great  authority  for  the  life  of  Tam- 
erlane is  the  Persian  history  of  Bheref  ed-KD 
Ali,  t«  whom  the  journals  of  his  secretariw 
were  intrusted,  and  whose  work  has  been 
translated  into  French  by  PStis  de  la  Cr^ 
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under  Oie  title  of  ffitloire  dt  Tmur-Bte,  eon- 
nu  tout  U  nom  du  frond  Tamorlan  (i  vols. 
ISmo,  Paris,  1732).  The  wridngB  attribnted 
to  Timour  have  been  preserved  in  Peraiaii,  uid 
are  of  qneatioimble  authentioitr.  The  ifork 
on  the  "InetitatioiiB"  of  bia  goTemment,  irith 
an  'E!^'g^l«^'  tmuUtion  and  a  Talnable  index, 
waa  pobluhed  at  Oxford  in  1788  (4to)  by  Ma. 
jar  Davj  and  White,  the  proteseor  of  Arabic, 
and  faaa  alM>  been  translated  from  the  Persian 
into  French  b;  Langlia.  The  aatobiograpbioal 
"  OommeDtaries  "  of  Timour  have  been  trans- 
lated from  a  manoacript  of  Major  Davj  b; 
Major  Stewart,  and  pabliahed  b;  the  oriental 
traualation  committee  of  Ixindon.  Theae  only 
contain  his  life  from  Itis  birth  to  bis  4l8t  year, 
no  version  faeving  a»  yet  appeared  of  the  re- 
maning portions.  See  also  the  translation  of 
the  narratiTfl  of  Olavijo,  envoy  of  Henry  III. 
of  OastUe  to  Timour,  by  0.  R.  Markbam  (Ilak- 
Inyt  aodety,  1860),  and  Laniartine,  Xm  grandt 
lornitM  dt  VOritnt  (Paris,  1865). 

'iiHKOD^  Hnry)  an  American  poet,  bom  in 
OharleMon,  S.  0.,  Dec  8,  1839,  died  in  Colom- 
bia, OoL  e,  1867.  He  waa  educated  at  the 
univeraity  of  Oeorpa,  bnt  took  no  degree,  and 
etadied  law.  Dnriiig  the  fiiat  yeora  of  the  dvil 
war  be  wrote  martial  lyrics,  aiid  early  in  1868 
joined  the  confederate  array  of  the  west  as 
correqiondent  of  the  Charleston  "  Ueronry." 
In  January,  1864,  he  became  editor  of  the 
Colombia  "  Soath  Carolinian,"  which  was 
disoontinDedinFebroary,  186S,  and  revived  in 
Cbarleaton  in  1666.  He  waa  for  a  time  as- 
sistant secretary  to  Gov.  Orr.  He  published 
"Poems"  (Boston,  1660;  enlarged  ed.  with  a 
manoir  by  Paul  H.  Hajne,  New  York,  1878). 

TIMniUHB,  a  tribe  of  Indiana  in  Florida, 
belonging  to  the  Choctaw  family,  foroierly  oo- 
onpying  the  ooaat  above  Bt.  Angostlne.  The 
Franciscans  established  missione  among  them 
in  1699,  and  though  these  were  cheeked  by 
the  maasBcre  of  several  of  the  missionaries  b^ 
the  heathen  party  in  1G97,  they  were  revived 
and  oontinned  tiU  the  deatniction  of  the  mis- 
siont  and  mission  Indians  by  Carolina  and 
Geoi^a  in  the  border  wars.  Several  works 
for  tne  nse  of  tbe  Timoquan  mission*  and  a 
grammar,  chiefly  by  Father  Franoia  Pareja,  a 
Mexican,  were  printed  in  the  17tb  century; 
and  petitions  ngned  by  the  chiefs  in  1688  show 
that  tbev  had  all  been  educated  to  some  ex- 
tent. Near  the  close  of  the  oentory  Dicken- 
son found  the  missions  in  a  thriving  condition 
and  acting  as  post  houses  on  the  rente  to  the 
Eng^ab  colonies. 

ni  (Oer.  Zinn;  Fr.  itaiti),  an  almost  sil- 
very white,  highly  lustrous,  non-elastic  metal ; 
chemical  symbol,  Sn  (Lat  tttminiM,  tin) ;  equiv- 
alent 116 ;  sp.  gr.  7'29.  It  is  softer  Uian  gold 
and  harder  than  lead;  malleable  at  ordinary 
temperatures  into  thin  lamina  (tin  foil) ;  so 
ductile  at  313°  F.  that  it  can  be  drawn  into 
flne,  very  flexible  wire,  which  however  breaks 
nndrar  a  weight  of  less  than  one  ton  per  oqaare 
inch  of  section ;  so  brittle  at  89S*  F,  aa  to  be 
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broken  by  a  blow  or  fall ;  not  appredabiy  af- 
fected in  density  by  hammering ;  fastble  at 
443°  F. ;  bums  in  air  at  high  temperature,  with 
white  light  \  volatile  at  very  high  temperature ; 
comparatively  iudifierent  to  air  or  moisture  at 
ordinary  temperatures ;  a  good  coudnctor  of 
heat  and  eleotricity.  Melted  tin  has  a  strong 
tendency  to  crystalliu  on  cooling ;  and  the 
surface  of  cast  tin,  when  etched  with  dilute 
acid,  show*  its  crystalline  texture  in  figures 
analogous  to  tbe  tracery  of  frost  on  window 
panes  {moiri  mitallique).  The  free  crystals 
are  monometrio,  or,  when  obtained  by  the 
electric  current,  quadratic  prisms,  showing  di- 
morphism of  the  metal.  A  bar  of  tin  crackles 
when  bent  (the  tin  ci^,  cri  d'itain,  Zinngt- 
achrei),  and  under  rapidly  repeated  fieiures  Uie 
bent  place  grows  hotter  than  the  hand  can 
bear.  Both  noise  and  heat  are  due  to  the 
friction  of  the  interior  crystal  facee  upon 
each  otiier.  Tbe  handling  of  tin  communi- 
cate* a  peculiar  odor  to  the  skin.  There  are 
three  oxide*  of  tin;  tbe  stannous,  BnO,  stsn- 
noso-stannic,  SntOi,  and  stannic,  SnOi.  A 
cert^  obscure  modification  of  the  last,  the 
hydrate  of  which  is  insoluble  in  nitric  or  mn- 
riotie  acid,  is  called  metaatannic  oxide.  The 
stannic  and  metastannic  oxides  form  salts  with 
alkalies,  earths,  and  metallic  oxides.  Uuriatio 
acid  dissolves  tin  as  stannous  chloride,  SnCl, 
which  is  used  by  dyers  and  iu  laboratories  as 
a  reducing  agent,  by  virtue  of  its  strong  affin- 
ity for  oxygen  and  chlorine.  Dilute  ■olphnric 
acid  scarcely  attacka  tin;  healing  with  con- 
centrated sulphuric  acid  tranafonns  it  to  stan- 
nous sulphate,  setting  free  sulphurons  acid; 
very  dilute  nitric  add  dissolves  it  cold,  with- 
out any  escape  of  gas,  ammonia  being  formed 
simultaneously  with  the  stannous  nitrate  and 
held  as  nitrate  of  ammonia  in  tbe  solution. 
Concentrated  nitric  acid  attacks  tin  violently, 
forming  the  insoluble  metastannic  oxide,  which 
is  the  "putty  powder "  used  in  enamelling  and 
in  polishing  plate.  Aqua  rtgia  diseolves  tin 
as  stannio  coloride,  SnCli.  Alkalies  cause 
oxidation  of  tin,  forming  stannic  acid,  which 
unites  with  the  alkaline  bases.  Thns,  tin  be- 
ing heated  in  concentrated  caustic  soda  solu- 
tion, hydrogen  is  set  free^  end  sodic  stannate 
is  formed.  This  is  extensively  used  as  a  mor- 
dant, the  basis  of  the  "tin-prepared  liquor" 
of  dyers  and  calico  printers.  Sulphuretted 
hydrogen  doe*  not  attack  massive  tin  at  ordi- 
nary temperatures.  There  are  three  sulnhides 
of  tin,  of  which  tbe  stannons  or  protosulphide 
may  be  obtained  by  headng  sulphur  and  tin 
together;  the  second,  seequisulpbide,  by  heat- 
ing the  first  with  additional  sulphur ;  and  the 
third,  bisulphide,  by  a  similar  process.  In  the 
last  case,  the  high  temperature,  which  would 
otherwise  decompose  the  bienlphide,  must  be 
kept  down  by  adding  to  the  ingredients  volatile 
subetoaces  (mercnry,  sal  ammoniac),  which  in 
escaping  will  absorb  beat.  This  anlphide,  thns 
prodnoed,  presents  delicate  golden  or  brownish 
yellow  ioale*,  and  is  used  aa  a  bronxe  powder 
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(mosaio  gold,  the  aurvm  mutitum  or  vutni' 
eum  ot  tbe  oJchemiate).  A.  mixtare  of  Btannons 
and  Btannio  chloride,  added  to  gold  chloride  in 
solatioD,  precipitates  a  pnrple  powder,  snp- 
posed  to  be  stonnia  oxide,  colored  by  metallio 
gold  in  flue  particles,  or  s  miimre  or  oorabi- 
nation  of  the  oxides  of  gold  and  tin.  It  ia 
known  »»  the  purple  of  Oaasius,  and  is  used 
for  coloring  porcelain  and  glass,  with  which 
it  is  incorporated  hj  fusion.  The  amalgam  of 
tin  and  its  allojs  with  lead  and  other  metals 
la  employed  in  the  arts.  (See  Amaloih, 
BsrrANKii  MsTAL,  Bronze,  Kibbob,  Pxitter, 
and  BpEonLuu.) — HUtory.  Tin  ore,  being  a 
heavy  mineral,  not  altered  by  ordinary  mete- 
orio  agencies,  may  oooar  in  allnvial  and  dilnvial 
deposits,  like  gold  and  preciona  stones;  and 
being  also,  when  pure,  easily  rednoed  by  smelt- 
ing, its  treatment  might  natorally  become 
known  to  nations  of  great  antiqnity.  It  is 
often  said  that  the  Hebrews,  Egyptians,  and 
Oraeks  employed  this  metal ;  but  to  far  as  the 
question  turns  upon  the  Hebrew  hidU  (Ezek. 
xxTii.  12 ;  Nnrab.  xixi.  22 ;  Isa.  i.  86,  ftc.)  and 
tbe  Oreek  taaalrtpoi,  which  have  been  trans- 
lated as  tin,  this  seems  donbtfni.  Tin  was 
certainly  often  confonnded  with  lead,  being 
called  by  the  Romans  plumbum  eandidum. 
Even  the  tlannvm  at  Pliny  waa  not  tin ;  and 
not  until  the  4th  centnry  does  tlannum  definite- 
ly bear  this  meaning.  (See  Eopp's  Oaehiohta 
d»r  Chemie.)  But  bronze  vessels  fonnd  at 
Thebes  are  said  to  be  in  part  composed  of  tin, 
which  Wilkinson  suggests  the  Egyptians  may 
have  obtained  from  Spain  or  India  long  before 
the  Phranioians  voyaged  in  the  Atlantic.  The 
latter  people  brought  tamhtptK  from  the  Oaa- 
slterides,  sapposed  to  have  been  the  Bcilly 
islands,  oB  the  coast  of  Britain.  Thia  may 
have  been  brought  to  the  Soilly  islands  from 
Cornwall,  or  else,  it  la  presumed,  the  Phatni- 
otans  pretended  to  visit  these  islands,  and 
gave  them  a  deceptive  name,  in  order  to 
mislead  the  Romans  and  conceal  their  re^ 
trade  on  the  CorniBb  coast.  (See  "Transac- 
tions of  the  Oeologiool  Society  of  ComwtOl," 
vola.  iii.  and  iv.)  Spain  also  is  believed  to 
have  furnished  tin  to  the  Phcenicians.  In  the 
middle  ages  Oomish  tin  was  used  for  church 
bells,  and  later  for  bronze  cannon.  The  an- 
cient Mexicans  obtained  tin  from  the  mines  of 
Tasco,  and  with  it  made  bronze  for  very  hard 
cutting  tools ;  and  they  nsad  small  T-shaped 
pieces  of  tin  for  money.  Oortea  had  bronze 
cannon  made  with  the  tin  of  Tasco. — Dutri- 
hution.  Native  metallic  tin  is  one  of  the  rarest 
of  minerals.  It  has  been  reported  from  Sibe- 
ria, Bolivia  (doobtfitl),  and  Pennsylvania.  (See 
Genth's  recent  volume  on  tbe  mineralogy  of 
that  state.)  There  is  a  native  eulphide  (stan- 
nine,  tin  pyrites),  bnt  the  only  ore  oom- 
merdally  utnlized  ia  tbe  stannic  oxide,  called 
tinstone  or  stannite,  SnOi ;  ap.  gr.  6'94 ;  crys- 
talline form,  tetragonal  pyramids;  percentage 
of  tin,  7S'38 ;  orystats  yellowish  and  trtmslu- 
MDt  when  pure,  but  nanally  dark  brown,  al- 


most black,  from  admixtnre  of  ferrio  and  mait- 
gaoio  oxide.  This  occurs  in  veins,  beda,  and 
Stoekwtrke,  or  in  aecondary  (allavial  and  di- 
luvial) deporits.  In  the  former  case,  it  ii 
found  in  quartzoae  arystBlline  rocks  (^-anite, 
gneiss,  porphyry,  mica  and  hornblende  schists, 
quartz-porphyry,  &o.),  associated  with  orseni- 
cwl  pyritea,  iron  and  copper  pyrites,  biamnth, 
zinc  blende,  wolfram,  molybdenite,  specular 
iron,  Ac.,  and  with  anoh  earthy  minerals  as 
feldspar,  tourmaline,  chlorite,  topaz,  apatite, 
fluor  spar,  and  scheelite.  The  leading  locali- 
ties where  anoh  deposits  have  been  worked 
are  Oomwall  and  the  Saion  and  Bobamian 
Erzgebirge.  Tin  veins  also  occur  in  Brittany, 
Finland,  Spain,  Mexico,  Bolivia,  and  New 
South  Wales.  The  placer  deposita  are  illns- 
trated  at  the  islands  of  Bancs  and  Billiton  in 
the  Malay  peninsola,  and  at  some  other  pointa 
in  tbe  East  Indies.  Tbe  tin  placera  of  Aua- 
tralia  have  also  furnished  of  late  large  qnanti- 
ties  of  tin  ore ;  and  anoh  deposits  (stream  tan) 
occur  Bubordinately  in  Oomwall,  Brittany, 
Spiun,  and  elsewhere.  A  remarkable  deposit 
of  tin  ore  in  a  dike  of  trachyte  is  said  to  exist 
in  Durango,  Meiioo.  BUmnite  occurs  with 
cryolite  in  Greenland.  Tin  ore  in  veins,  dikes, 
or  beds  of  dark  porphyry  is  fonnd  in  Son 
Bernardino  county,  southern  Oalifomia;  ope- 
cimens  are  aoid  to  have  been  fonnd  in  Idaho, 
in  the  bed  of  a  stream  ;  and  aeveral  localities 
in  the  Appalachian  regions  are  known  to  mis- 
eralogists  as  furnishing  the  ore  in  oocasional 
crystals  or  in  thin  veina.  Ohesterfield  and 
Goshen,  Maaa.,  and  Lyme  and  Jackson,  N.  H^ 
are  localities  of  stannite ;  and  tin  has  been  de- 
tected in  the  magnetic  iron  ore  ot  the  highlands 
of  New  York  and  New  Jeraey,  and  in  eome 
of  the  aariferoDs  ores  of  Vir^nia.  The  tin- 
ore  deposits  of  Missouri,  the  object  of  a  con- 
siderable specnlative  excitement  a  few  ye«n 
ago,  seem  to  consist  in  the  replacement  to  a 
minnte  extent,  in  certun  crystalline  achisto, 
of  titanic  by  stannic  acid,  the  two  being  iao- 
morphoQs.  The  relative  importance  of  the 
chief  tin-prodndng  regions  is  shown  by  ths 
following  estimates  of  production  in  tons : 


£,»o 


B,B« 


The  amount  credited  to  Greet  Britain  inclndea 
the  tin  produced  in  that  conntry  from  imports 
ed  Australian  ores.  The  prodact  of  Bolivia  or 
Upper  Pern,  known  as  Peruvian  tin,  was  esti- 
mated in  16SS  by  English  authorities  at  1,500 
tons;  but  it  is  probably  much  less  at  present, 
-'nee  no  account  ia  taken  of  it  in  the  trade 
iports.  Saxony  and  Bohemia  produce  an  in- 
significant quantity,  not  more  than  200  or  800 
tons  in  all ;  and  Spain  yields  still  less. — In  ths 
tin  mtoea  of  Oomwall  the  ore  ooonra  in  small 
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strala,  veins,  or  muBesC' tin  floors");  in  OOD- 
geries  of  imall  Teios;  is  large  vBioa;  and  dia- 
Beminatad  in  alluvial  depoaiu.  The  ooageries 
or  networkB  of  snwU  veins  {Stodcverka  at  the 
Qermana)  oconr  in  granite  and  "elTan"  (feld- 
spsthio  porphyry).  The  large  tnetalliferoas 
veins  are  grouped  in  three  districts :  the  B.  W. 
part  of  Oomwall,  bejond  Truro;  the  neigh- 
borbood  of  8t.  AnsteU;  and  the  neighborhood 
of  DartmoDth,  in  Devonshire.  The  first  is  tbe 
riobeet  and  best  explored.  The  tin  veins  b«- 
loi>g  to  different  sjatems,  having  nearl;  the 
same  general  course,  but  differing  in  dip.  It 
WIS  formerly  thought  th^t  tin  oo«nrred  in  the 
npper  portions  of  tlie  lodes  only,  and  the  sp- 
pesrance  of  copper  pyritea  in  depth  was  con- 
sidered to  be  B  sign  that  the  tin  ore  had  been 
"ont  ont;"  but  more  recently  tin  ore  has  tieen 
fonnd  at  great  depths  and  below  tbe  copper. 
Thos  the  Doicoatb  mine  was  worked  first  as  a 
tin  mine  for  a  very  long  period ;  then  aa  a  cop- 
per mine  for  half  a  century;  and  finally  again, 
at  still  greater  depth,  and  with  considerable 
profit,  as  a  tin  mine.  Allnvial  tin  ore  or  stream 
tin  deposit*  ooccr  on  the  hiUsides  and  in  tbe 
valleys,  and  furnished  for  centories  the  whole 
of  the  Gomisb  tin.  The  largMl  works  of  this 
kind  are  around  St.  Jost  and  St.  Austell.  Many 
•t  the  GomJsb  mines  have  been  unprofitable 
since  18T3,  on  account  of  tbe  great  fall  in 
prices  resulting  from  tbe  influx  of  Australian 
ore  and  metal.  Tbe  mines  in  tbe  East  Indies 
might  perhaps  bare  brought  about  this  revul- 
sion atill  earlier,  dnce  they  were  capable  of 
producing  tin  very  cheaply ;  but  the  supply 
from  that  source  was  limited  at  tbe  will  of  the 
governmental  authorities,  so  as  to  divide  the 
market  with  Oornwall,  on  terms  which  left 
some  profit  to  tbe  Cornish  mines.  One  au- 
thority estimates  tbe  product  in  1808  at  T,ZOO 
tons  for  Great  Britain,  and  7,601)  tons  for 
•oathern  Asia  and  India.  According  to  a  re- 
cent writer  (Berg-  und  H&tUnmanni*che  Zei- 
tunff,  1876),  the  total  product  of  tin  in  the 
world  about  IBTO  was  something  over  11,000 
tons  annaally,  of  which  6,000  tons  came  from 
Oornwall  and  4,000  tons  from  Ana.  (This  e»- 
timate  for  Asia  is  apparently  too  low.)  But 
since  that  time,  and  eapeoially  sinoe  1872,  a 


The  Australian  tin-ore  deposits  thus  far  known 
occur  in  the  region  of  the  Cordilleras,  in  Vic- 
toria, New  South  Wales,  and  Queensland.  In 
Victoria  the  older  outcropping  rocks  are  pre- 
dominantly Silurian,  and  tin  ore  is  found  in 
■mall  quantity  in  alluvial  deposits,  bnt  hith- 
erto not  in  veins.  In  New  South  Wales  and 
Qaeensland  there  is  a  greater  quantity  and  va^ 
riety  of  exposed  rock  formations,  and  among 
them  granites,  porphyries,  and  metamorphio 
schists,  with  which  the  tin  ore  is  asseciated. 
In  a  portion  of  Kew  South  Wales  it  appears 
connected  with  more  recent  eruptive  rooks. 
The  alternations  of  rain  and  drought  in  the 
Msaons  are  a  aerions  inconvenience  to  allnvial 
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mining,  whieh  niffers  also,  like  the  placer  mi- 
ning of  gold  in  Austrslia  and  the  United  Statea, 
from  occasional  excessively  dry  yeara.  Tbe 
existence  of  tin  ore  in  this  region  was  made 
Imown  by  the  Bev,  W.  B,  Clarke,  colonial  ge- 
ologist, in  1S4S;  in  18(19  a  shepherd  brought 
to  market  a  considerable  c^cantity  which  he 
had  obtained  bj  washing,  without  knowing  its 
value;  a  population  of  10,000  miners  was  at- 
tracted to  tn«  district,  and  a  feverish  specula- 
tion raged  until  near  the  end  of  1871,  followed 
by  disastrous  reaction  and  a  gradual  renewal 
of  industry  in  a  more  reasonable  way.  Up  to 
the  end  of  1871  the  production  had  been  about 
2,000  tons  of  tin.  The  present  export  in  metal 
and  in  ore  (sent  to  England  for  reduction)  is 
said  to  exceed  7,000  tons  of  tin;  the  number 
of  workmen  is  between  2,000  and  3,000.  Veins 
are  abundant,  bnt  the  entire  product  ia  at  pres- 
ent derived  from  alluvial  mines.  These  occur 
in  five  principal  districts,  interspersed  with 
scattered  minor  districts,  the  aggregate  area 
being  about  1,000  sq.  m.,  tbe  greater  part  of 
which  lies  south  of  the  boundary  between 
Queensland  and  New  South  Wales.  Tbe  pla- 
cers usually  lie  along  present  or  former  water- 
courses, and  present  at  tbe  surface  granitio 
sand  and  pebbles,  with  underlying  gravel,  and 
at  the  bottom,  resting  upon  the  bed  rock,  a 
layer  of  clay,  gravel,  and  bowlders,  in  which 
occur  tin  ore,  wolfram,  tourmaline,  quartz, 
and  occasionally  aappbire  and  ruby.  Some- 
times the  aeries  is  repeated,  giving  two  layers 
of  stanniferous  gravel,  of  which  the  lowest 
rests  upon  the  rock,  a  phenomenon  familiar 
to  placer  miners  for  gold ;  and  tbe  methods  of 
working  are  similar  to  those  of  the  latter.  The 
total  depth  of  the  deposit  is  rarely  leas  than 
4  or  more  than  20  ft.  The  labor  employed  is 
partly  Chinese;  the  average  cost  of  tbe  ore, 
delivered  at  the  nearest  harbor,  is  perhaps  £40 
a  ton,  though  rich  mines,  favorably  located, 
can  deliver  it  at  £80.  Bomefumaces  have  been 
erected  near  the  mines  to  smelt  tbe  ore;  but 
wood,  the  only  fuel  available  there,  though 
cheap  at  present,  la  likely  to  be  rapidly  ex- 
bansted.  Two  large  establishments,  at  Sydney 
and  Brisbane,  have  successfully  smelted  tbe 
Austrian  tin  ores  with  ooal  in  reverberatory 
furnaces.  The  metal,  however,  even  after  re- 
fining, oontains  bnt  90  per  cent,  of  tin,  on  ao- 
oonnt  of  the  wolfram  invariably  present  in  tbe 
ore.  For  this  reason  Australian  ore  is  disliked 
by  the  smelters  of  Cornwall,  and  Aastralian 
tin  always  commands  a  somewhat  lower  price 
than  Bancs  or  Oomisb  metal.  New  and  ex- 
tensive discoveries  of  tin  ore  have  been  re- 
oentiy  reported  in  Tasmania,— The  tin  ore  of 
tbe  island  of  Banca,  in  the  Dutch  East  Indies, 
occurs  aa  stream  tin  and  also  in  veins  in  gran- 
ite. The  Dutch  government  at  present  worka 
tbe  alluvial  deposits  only.  These  conust  of  9 
to  SO  ft.  in  depth  of  loam,  red  and  blue  clay, 
coarse  and  fine  sand,  and  tin  ore.  The  tin- 
bearing  layer  is  from  8  to  22  in.  thick,  in  some 
cases  even  more.    The  mines  ore  worked  du- 
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ring  the  dr7  season  of  eight  months,  Hko  rtiajr 
Beason  being  devoted  to  Bmelting  the  ore.  The 
workings  sre  open  pits  and  cats;  and  the  ma- 
terial la  conveyed  awaj  to  be  washed,  water 
being  collected  by  means  of  dams  and  reeer- 
Toira.  After  the  washing  the  ore  is  oalolned, 
leached  in  water  (to  remove  mlphates  of  iron 
and  copper),  smelted  in  shaft  foruaoes  with 
charcoal,  drawn  into  a  porifTiog  receptade, 
and  poled.  The  resulting  tin  is  the  best  in 
the  market  The  government  fnmishes  engi- 
neers, saperlnteodents,  and  fDrnaoes;  all  toe 
rest  is  supplied  hj  the  workmen  (Chinese), 
who  receive  about  tS  09  tor  each  100  lbs.  of 
cast  tin.  The  "Straits'*  tin  oomea  from  the 
British  settlement  of  Malacca,  and  from  vari- 
ous points  on  the  Malay  peninsnla  and  the 
islands  between  it  and  Java.  Drooght  and 
tronbles  with  the  Malays  have  temporarily  re- 
duced the  supply  from  this  source.  Its  qual- 
ity varies  according  to  the  locality  of  the 
mines  and  the  skill  of  the  metallurgical  treat- 
ment ;  bnt  it  is  nsnally  less  pore  than  Banca  tio. 
—Mttallurffjf  of  Tin.  The  tin  ore  found  in 
drift  or  allavinm  is  OsuaUy  parer  than  that  ia 
veins,  because  the  arsenides,  sulphides,  and 
net^tlio  salts  are  decomposed  and  carried  away 
by  the  action  of  water.  The  reinstofF  ss  mined 
is  usnslly  rock  or  gangne  aontnining  dissemi- 
nated ore  (sometimes  aa  little  as  ^  of  1  per 
cent,  of  tin),  and  requires  a  carefol  preliminary 
concentration,  the  difflcolty  of  wnich  is  en- 
hanced by  the  presence  of  heavy  minerals 
(wolfram,  bismuth,  &o.),  which  must  be  re- 
moved to  secure  a  pnre  metal  aa  tlio  result  of 
■melting.  Oonnected  with  the  mechanical 
concentration  there  is  usually  a  oaloination,  to 
convert  heavy  sulphides  into  ozides,  which  can 
be  more  easily  washed  awaj.  The  apparatus 
of  conoentrstion  eomprises  launders,  plana 
tables,  baddies,  percussion  table*,  jigs,  im. 
(See  Mbtillubbt.)  The  theory  of  the  reduc- 
tion of  tin  ore  is  simple.  The  stannic  oxide 
mast  be  deprived  of  its  oxygen  by  contact  with 
carbon  at  nigh  temperature,  and  reduced  to 
metallio  form  in  fasion,  while  the  earths  and 
metalUo  oxides  accompanying  it  must  be  col- 
lected in  the  slag.  In  practice  the  operation 
is  embarrsased  by  aeverol  difficulties.  One  of 
these  arises  from  the  high  temperatnre  naoes- 
sary  for  the  redaction  of  the  stannic  oxide,  at 
which  temperatnre  other  metallio  oxides,  which 
thould  pass  into  the  slag,  ore  also  partially  re- 
duced and  enter  the  metallic  bath,  or  cause 
"salamanders"  or  "scaffolds"  by  chilling  in 
the  fumsoe.  Hence  the  necessity  of  removing 
lead,  bismuth,  copper,  antimony,  arsenic,  lino, 
iron,  tungsten,  molybdenum,  &o.,  ss  f ar  as 
prscticable,  before  smelting.  There  is  also 
danger  that  the  stannic  oxide,  which  plays  the 
part  of  an  acid  toward  many  bases,  and  of  a 
base  toward  acids,  may  pssa  parUy  into  the 
slag  as  ferrous  or  calcic  stannate,  or  stannic 
silicate.  The  oxidabillty  and  volatility  of  tin 
are  also  sources  of  loss,  to  avoid  which  the 
shaft  fomoce  is  so  oonstmcted  a*  to  remove 


the  metal,  once  rednced,  aa  aoon  as  practieabl* 
from  the  infloenoe  of  the  heat  and  blast.  The 
earthy  ingredients  of  the  ore,  in  which  asaalJr 
sillea  predominates,  tend  Co  form  "  stiff"  (not 
easily  fusible)  slags;  and,  rathertban  odd  flnxea 
to  oounteraot  this  evil,  at  the  cost  of  an  inoreftse 
of  the  amount  of  sine  carried  into  the  slw,  it 
ia  common  to  smalt  with  little  or  no  extra  flux, 
producing  a  aoaroely  fused  slag,  in  which  more 
tin  ia  meebaoioallr  oanght  and  retained  than  ia 
chemically  combined  with  silica  or  the  iMsea. 
This  slag  may  bo  remelted  or  treat«d  by  me- 
chanical concentration,  toextraet  the  tin  whioh 
it  contains,  in  fine  metallic  grains.  Wolfram, 
which  cannot  be  oompletely  washed  out,  uAer 
with  or  without  preliminary  roasting,  a&d 
which  if  present  in  the  smelting  char^  gOM 
parUy  into  the  slag  and  partly  as  tungsten  into 
the  metallic  tin,  is  aometimea  removed  by  m 
preliminary  smelting  of  the  ore  with  sodio  car- 
bonate or  sulphate  (Glanber's  salt),  by  which  ■ 
soluble  tnngstate  of  soda  is  formed,  which  cao 
be  leached  out.  Muriatic  soid  will  teach  out 
from  roasted  tin  ore  the  chlorides  of  Irtm, 
copper,  and  bismuth. — The  melting  of  the  oon- 
centrated  and  purified  tin  ore  may  take  plao« 
in  a  reverberatory  or  in  a  cnpola  furnace.  Ths 
former  is  advantageonsly  employed  wher*  ooal 
is  cheep  and  good.  It  loses  less  tin  by  ozidft> 
tion  than  the  ahaf t  furnace,  in  whioh  the  bkrt 
acts  more  or  less  on  the  tin,  and  it  require 
lesa  fuel  for  the  production  of  a  given  amoimt 
of  tin.  Zirkel  says  the  reverberatory  consomes 
for  each  part  of  tin  produced  If  port  of  ooal 
and  loses  6  per  cent  of  tin,  while  the  shaft 
famooe  consames  8  parts  of  oosl  and  loses  IS 
per  cent,  of  tin.  But  when  the  ore  is  impure^ 
the  reverberatory  famishes  an  inferior  tin. 
The  greater  prodnot  is  doe  to  the  better  oppor- 
tunity afForded  for  the  grains  of  tin  to  settla 
from  the  slag  into  the  bath,  which  in  the  shaft 
furnace  must  be  quickly  removed  to  prevent 
oxidation  from  the  blast  Bat  this  oxidizing 
blast,  on  the  other  hand,  removes  more  offiu- 
pletely  arsenic,  bismuth,  &c  The  principal 
ingredients  added  in  the  reverberator^  are 
redacing  agents  (carbon),  and  sometimes,  to 
counteract  predominant  ailics  in  the  ore,  small 
quantities  of  slacked  lime  and  floor  spar.  This 
fornaoe  is  used  in  England,  and  also  in  Ans- 
trolia.     In  the  cupola  famaoe,  which  is  em- 

Eloyed  on  the  continent  of  Eorope  and  in  the 
adies,  the  additions,  aside  from  the  fuel,  are 
chiefly  stanniferons  slags  and  rMddnes  from  the 
same  process,  which  serve  to  prevent  the  &m 
dressed  ore  from  packing  too  closely  in  the 
famaoe  to  permit  the  passage  of  the  blast. 
The  cupola  furnaces  are  made  comparatively 
small  in  section,  and  contracted  near  iJie  tu- 
yeres, in  order  to  secure  the  necessary  tem- 
peratnre ;  and  to  prevent  the  redaction  of  iron 
oxides,  they  are  made  low  (In  Saxony,  1*86  to 
3-69  metres;  in  Banco,  1-S6  to  3'38  metres). 
The  hearth  slopes  at  the  bottom  from  the 
rear  wall  towu^  the  breast,  and  the  fused 
material,  flowing  down  this  slope,  passes  oon- 
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tiiaaJlT  under  the  front  viU  and  into  a  re- 
oepbtcle  before  it,  cat  in  stone  and  lined  with 
o1a7  and  charooal  powder.  Here  the  metal 
aeparatee  and  Bettles,  away  from  the  inflnence 
of  the  blast.  6nch  a  shaft  furnace  (Sazon)  is 
abown  in  the  accompanjing  sootion,  in  whioh 
a  ia  the  roogh  mason- 


Buon  Sbift  FnniHh 

dered  nharooal.  I;  m,  the  tapping  dnot,  ending 
in  an  opening  in  the  iron  front  plate  p ;  n,  the 
cnioible  or  reHning  pot.  The  arrangements 
for  removiDK  the  slaA  from  *,  and  tbe  chambers 
for  aaving  dast  and  fnmaa,  placed  above  the 
fomace,  are  not  shown  in  the  diagram.  The 
dimensions  of  the  fomace  here  shown  are,  in 
metres:  height,  2-68;  width  at  top  0-96,  at 
bottom,  front,  0-6S,  and  rear,  0-48;  depth 
from  front  to  rear  well  at  top  0'62,  at  bottom 
0'48;  inclination  of  hearth,  S6';  rizeof  "eyo," 
0-10  high  b7  086  at  top  and  O'G  at  bottom; 
depth  of  fore  hearth  O'GB,  of  cmcible  04 ;  diam- 
eter of  each,  0-6.  Tbe  prodnct  of  tbe  shaft 
or  rOTerlMratory  fnmaoe  contains  more  or  less 
of  the  impnritiea  of  tbe  ore.  Of  iron  there  are 
at  leaat  tracea  in  all  sorts  of  tin ;  0-D  per  cent, 
injures  the  silvery  oolor  and  lastre,  and  1  per 
cent  diminishes  peroeptlbly  the  softness  and 
■moothness.  Of  copper,  1  to  1-6  per  oenL 
makes  tin  harder  and  less  malleable ;  and  aa 
the  proportion  is  increased,  tbe  metal  becomes 
more  brittle  and  snSers  a  change  in  lostre.  Of 
antimony  and  bismnth,  0'6  per  cent.,  withoat 
affecting  the  lustre,  oanses  a  orittie,  crystalline 
Btractnre.  Of  lead,  1  per  cent,  injares  oolor 
and  Instre,  and  softens  the  tin.  Araenio  to  the 
amount  of  0-6  per  oenLaSects  oolor  and  Instre; 
over  1  per  cent,  of  it  renders  tbe  tin  lighter, 
and  gives  it  a  spotted,  dull,  or  darkened  ap- 
pearance. Wolfram  and  molybdennm  in  con- 
siderable proportions  diminish  rather  the  fnri- 
bility  than  the  strengtit  or  Instre;  rinc  rendere 
tbe  metal  harder,  more  brittle,  and  whiter; 
sulpbnr  makes  it  "short;"  tin  oxide  rednces 
ita  brUIiancy ;  qniokulver,  oont^ned  in  BeTeral 
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Tarietiea  of  East  Indian  tin,  renders  it  eranbly, 
and  hinders  its  union  with  other  metals.  The 
refining  of  crade  tin  ia  conducted  in  England 
as  follows:  The  blocks  of  tin  are  set  on  tbe 
hearth  of  a  reverberatory,  and  liquated  at  low 
temperature,  by  which  process  a  purer  tin  is 
obtained  in  a  kettie,  wule  an  alloy  consisting 
niwnly  of  less  fusible  metals  (iron,  wolfram, 
copper,  &c.)  remains  on  tbe  hearth.  The  liquid 
tin  inthe  kettle  is  further  pnrified  by  "uoling;" 
that  is,  green  wood  or  damp  coal  is  soWerged 
in  it,  oaosing  by  the  generation  of  gases  a  vio- 
lent ebollltion,  which  oontinually  changes  the 
surface  of  the  bath  exposed  to  the  air,  and 
promotea  tbe  oxidation  of  the  foreign  anb- 
stances.  These  are  skimmed  off,  and  the  bath 
Is  allowed  to  settle,  when  there  is  a  farther 
deposit  of  iieavy  metals  (iron,  copjwr,  &c.)  on 
the  bottom.  After  aettlug,  tiie  tin  is  drawn 
off  in  ^iree  portions,  tbe  npper  layer  being  re- 
fined block  tin,  the  middle  commcn  tin,  and 
tbe  loweat  an  impore  alloy  which  ia  again 
liquated.  Block  tin  is  oast  in  moulds  of  mar- 
ble. The  purest  metal  (containing  only  0-01 
per  cent,  of  iron)  is  called  grain  tin,  and  Is 

Erodnced  by  heating  the  best  block  tin  until  it 
I  brittle,  and  dropping  it  from  a  considerable 
height  upon  Sat  atonea.  The  German  proceaa 
of  refining  consists  in  ponring  the  melted  onide 
tin  from  a  certain  height  upon  an  inclined  caat- 
iron  plate,  coated  wito  loam  and  covered  with 
a  layer  of  glowing  coal  about  0-26  metre  thick. 
Tbe  less  fusible  impurities  remain  among  the 
coals,  and  the  purified  tin  flows  along  the  plate, 
to  be  collected  in  a  sump  of  east  iron  filled 
with  coal.  Tbe  operation  la  performed  repeat- 
edly ;  the  ooals  are  aubseqnently  beaten,  to  re- 
move adhering  graina  of  tin,  and  the  residue  is 
returned  to  the  smelting  fnrnace.  Care  muat 
be  taken  to  cast  tin  at  the  right  temperature. 
If  too  hot,  it  becomes  iridescent  and  "  red- 
ahort;"  if  too  cold,  it  aaanmea  a  doll  appear- 
ance, becomes  "  oold-short,"  and  loses  ductil- 
ity, Tbe  proper  moment  for  caating  ia  shown 
by  a  mirror-hke  eleamese  of  the  snif  ace  of  the 
bath.  A  q»eoisl  refining  of  tin  in  tlie  humid 
wayconaists  in  diaaolving  tbe  granulated  metal 
in  muriatic  acid,  and  precipitation  by  dnc 
The  zinc  solution  is  snlraeqnentiy  decomposed 
with  milk  of  time,  and  tbe  precipitate  mann- 
faotured  by  heating  into  zinc  white. — Tbe  fol- 
lowing analyaea  are  from  Kerl's  M«t<tUhiitttn- 
bund*  (Leipsic,  1BT8): 
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m  tmt«d  wllb  mnrkHc  tM 
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— Uteii^ntt.    Tin  foil  Unwd  for  oiMtiii|th« 

baoks  of  mirrorB,  wrapping  trtidaa  requiring 
to  be  kept  from  the  sir,  lining  boxes,  covering 
Leaden  flasks,  &o.  Tlie  Utter  ases  require  leee 
oopper  in  the  oumposition,  and  the  material  is 
•ometimea  called  stanniol.  Of  the  foUoving 
foar  analj-ses  bj  StAtzal,  the  fir*t  two  are  of 
foil  for  la^e  mirrors,  the  third  for  naaU  mb- 
ror«,  and  the  fourth  for  wrappera  and  linings : 


.. 

.. 

I 

*. 

0-04 

Tl 

ten 

0-88 

Mlek.l 

om 

Tin  1ml  is  prepared  hj  rolling  oast  tin  into 
platen  and  beating  and  doubling  as  with  gold 
foil,  though  hj  a  simpler  proceM.  (See  Gold- 
buthtq).  Tin  foil  consisting  of  a  snrfaoe  of 
tin,  with  an  interior  of  lead  or  tin-lead  alloy, 
is  prepared  by  placing  a  plate  of  lead  or  alloy 
In  a  montd  sliglitly  larger,  oaatinf;  tin  around 
it,  and  rolling  and  hammering.  Tin-lined  lead 
pipe  (or  plnmbera'  use  is  i^e  by  setting  a 
core  of  block  tin  in  the  centre  of  a  mass  of 
melted  lead,  so  that  the  more  fusible  tin  is 
melted,  but  does  not  mix  with  the  remainder 
of  the  bath,  and  titen  proceeding  as  in  the 
ordinary  mannf actare  of  lead  pipe.  (See  Lkad, 
Tol.  I.,  p.  262.)  Tin  plating  u  performed  either 
by  covering  the  metallic  articles  to  be  plated 
with  melted  tin,  or  by  humid  prooesaes.  The 
former  method  Is  ohiefly  confined  to  copper, 
iron,  and  zino.  Oopper  may  be  heated,  cleaned 
with  sal  ammoniac,  sprinkled  with  resin  to 
prevent  oxidation,  and  then  plated  by  ponring 
melted  tin  npon  it,  and  spreading  the  tin  with 
tow,  a  high  temperatnre  being  maintained. 
The  plating  of  sheet  iron,  to  form  so-caUed 
"  tin  plate ''  or  shset  tin,  for  donteatio  ntensils, 
&a.,  is  oonducted  as  follows:  The  tbin  sheets 
of  iron  are  cleaned  by  immersion  in  dilute  snl- 
phnrio  acid  and  snbseqnent  rubbing  with  sand 
and  water  and  washing,  after  which  they  are 
annealed  by  exposure  to  cherry  heat  for  13 
honrs  in  cast-iron  boxes,  tigbtly  closed  and 
Inted.  Imperfect  or  serioosly  oxidized  plates 
are  rejected.  The  accepted  ones,  which  are 
purplish  from  a  thin  external  film  of  oxide,  are 
polished  by  being  passed  cold  through  rolls, 
then  subjected  to  a  second  and  less  prolonged 
annealing,  then  sorted  and  cleansed  ag^n,  and 
finally  taken  to  the  tinning  apparatus.  After 
cleansing  they  will  onickly  rest  on  eiposnre 
to  air,  bnt  may  be  Kept  indefinitely  withont 
injury  if  immersed  in  pure  water.  The  tin- 
ning apparatus  comprises  a  series  of  long  rec- 
tanttulu  pots  or  tanks,  with  a  fire  under  each. 
These  tanks  contain  the  liquid  baths  into  which 
the  plates  are  to  be  plnnged.  The  operation 
comprises  a  series  of  immersions :  first  into 
melted  grease,  in  which  the  plates  are  left  till 
all  moisture  has  evaporated ;  then  snccesaively 
into  several  baths  of  tin,  each  of  which  is  purer 


than  the  preceding,  ao  tliat  tii«  aheeta  aeqidra 
a  coating  first  of  alloy  and  finally  of  pure  tin ; 
then  into  melted  grease  again,  in  which  the 
Buperflnons  tin  runs  off,  while  the  liquid  grease 
prevents  a  too  rapid  cooling  and  consequent 
cracking  of  the  surface.  As  tiie  tin  in  the  final 
tin  bath  becomes  fouled  by  alloyed  iron,  it  is 
removed  to  tlie  preceding  tin  bath,  and  from 
this  in  tnm  to  the  first  bath.  After  the  final 
grease  bath  (tallow  and  palm  oil),  which  an- 
neals the  plates,  the  edging  of  tin  which  nan- 
ally  forms  around  theia  is  removed  by  dip- 
ping into  melted  cast  iron,  which  melts  it,  eo 
that  a  quick  blow  on  the  piste  causes  it  to  drop 
00.  The  plates  are  at  last  rubbed  with  bran 
and  then  with  sheepskin  to  remove  grease  and 
dirt,  sorted,  packed  in  boxes,  and  marked  to  in- 
dicate size  and  quality.  The  sheet  iron  for  tin 
plates  Is  rolled  from  the  best  charcoal  or  coke 
bar.  Teme  plates  have,  instead  of  tin,  a  coat- 
ing of  tin-lead  alloy,  containing  from  one  third 
to  two  thirds  lead.  Iron  may  be  ooat«d  with 
cine  first,  and  then  very  readily  tinned  by  dip- 
ping into  the  fused  metal,  since  tin  and  zinc 
unite  with  ease.  Bheet  tine  is  tinned  in  the 
same  way,  but  should  not  be  left  in  the  bath 
so  long  as  to  become  alloyed  with  tin  iMjond 
the  snnaee.  Lead  and  its  alloys  may  be  tinned 
""  above  given  for 

'  cast  iron,  un- 
tha  surface  by 
heating  in  iron  oxide,  after  the  manner  of  the 
"annealing"  practised  in  the  manufacture  of 
malleable  castings.  The  humid  methods  of 
plating  tin  upon  various  metals  are  numerons. 
Pins,  which  are  made  of  braas  wire,  and  other 
objects  of  brass  or  oopp«r,  are  dipped  into  an 
aqueous  eolation,  containing  1  part  argaL  S 

Earts  alnm,  and  2  parts  salt,  ia  which  tin  has 
een  dissolved,  or  to  which  stannons  chloride 
has  been  added.  In  this  liquid  they  remain 
unaffeoted  until  brought  into  oontact  with  me- 
tallic tin,  whereby  an  electro-chemical  action 
is  caused,  and  all  the  objects  connected  directly 
or  through  one  another  with  the  metallio  tin 
are  immediately  coated  with  tjn  reduced  and 
preclpitat«d  from  the  solution.  Boiling  brua 
or  copper  objects,  in  oontact  with  tin  fllinn 
in  a  solution  of  stannic  oxide  in  caustic  potoUk, 
is  also  an  excellent  way.  Iron  objects  (nail^ 
hooks  and  eyes,  &o.)  may  be  tinned,  after  snit- 
able  cleansing,  in  a  bath  of  argsl  and  stannooa 
chloride,  witii  the  addition  of  duo  filings ;  or 
tbe  hath  nay  be  composed  of  equal  parts  of 
tbe  tin  salt  and  common  salt,  dissolved  in  watar, 
or  of  1  part  tin  salt,  ^  part  sal  ammoniac,  and 
I  part  common  salt,  dissolved  in  2  psrts  nitris 
and  4  parts  muriatic  acid,  diluted  with  water. 
Id  the  latter  liqald  most  metallic  objeeta  mqr 
be  tinned  by  sufficiently  prolonged  immernon, 
copper  or  iron  being  kept  in  contact  with  n 
zinc  wire  during  the  process.  Zinc  is  most 
easily  tinned.  For  galvanic  tinning  a  weak 
battery  may  be  employed,  and  a  solution  of 
stannic  chloride  in  canstio  potash.  But  the 
use  of  the  battery  In  this  and  similar  oper»- 
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tions  on  ft  oommercial  scale  will  doubtless  be 
Boperseded  by  the  modem  xnagneto-electrio 
machineB,  which  fnmish  the  necessary  correDt 
by  mechanical  instead  of  chemical  means ;  or, 
to  speak  more  aocurateiy,  by  the  combnstion 
of  coal,  a  cheap  fuel,  insioad  of  the  oombastion 
of  idno  or  other  expensive  substances. 

miMOC,  a  name  applied  to  the  tiTiamula,  a 
family  of  gallinaceous  birds  pecnliar  to  South 
America.  The  bill  is  moderate,  rather  straight, 
flattened,  the  base  corered  hy  a  membrane,  and 
the  tip  suddenly  hooked ;  wings  sliort  and  con- 
cave; tail  short  or  wanting;  tarsi  rather  long, 
scaled  in  front,  and  without  spnrs;  toes  long, 
with  stout  blunt  claws,  the  bind  one  sometimes 
wanting.  They  lire  in  the  fields  on  the  bor- 
ders of  woods,  are  low  and  heavy  fliers,  but 
rapid  fanners,  and  feed  on  grains,  fruits,  and 
insects;  they  lay  about  a  dozen  eggs,  on  the 

S round  in  tufts  of  grass,  and  the  young  when 
atched  soon  disperse  i  when  pursued  they  en- 
deavor to  bide  m  the  boshes,  and  are  often 
caught  by  4  noose  on  the  end  of  a  stick ;  their 
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flesh  is  exceedingly  good ;  they  Tary  from  6  to 
18  in.  in  length,  and  are  usually  of  a  reddish  or 
gray  brown.  In  the  genas  tinamut  (Lath. ; 
tryptitrtu,  Illig.),  the  bill  is  shorter  than  the 
head,  the  upper  mandible  the  longer,  and  the 
nostrils  in  the  middle ;  first  quill  short,  fourth 
and  fifth  longest;  hind  toe  small  and  elevated. 
The  great  tinamou  (_T.  Bnuilientit,  Lath.)  is 


red  and  secondaries  red  and  black ;  pole  red- 
dish ash  below ;  it  is  found  in  Ouians  and  Bra- 
zil, resembling  in  size,  habits,  colors,  and  qual- 
ity of  flesh  the  partridges  of  the  old  world; 
though  gentle  and  timid,  it  is  said  not  to  be 
capable  of  domestioatian,  The  males  have  a 
trembling  plaintive  whistle  to  warn  of  danger 
or  attract  the  females;  they  live  in  conples 
dnring  breeding  time,  at  other  seasons  in  smsll 
flocks.  The  nest  is  made  on  the  ground  in  a 
slight  hollow,  covered  with  dry  grasses ;  they 
lay  twice  a  year;  the  young  follow  the  parent 
as  soon  as  hatched.  Other  genera  are  rhyn- 
ehotia  (Spix),  with  the  species  R.  rvfe»emi 
(Wagl.)  or  rufesoent  tinamou,  inhabiting  the 
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borders  of  lakes  and  the  swamp;  thickets  of 
Paragnayin  small  troops;  and  tinomotisfVig.), 
with  three  or  four  species,  found  in  high  des- 
ert places,  some  distance  from  fresh  water. 

TlNCniBE,  a  solution  of  a  vegetable,  animal, 
or  in  some  cases  mineral  substance  in  alcohol, 
dilute  aloohol,  or  ether.  As  tinctures  present 
the  active  principles  of  many  drugs  in  a  small 
bulk,  and  are  little  liable  to  change,  they  ore 
largely  used  in  medicine.  They  ore  made 
by  maceration  or  displacement.  The  former 
process  consists  in  soaking  the  drug  for  a 
time  which  varies  greatly  in  different  cases. 
Displacement  or  percolation  is  largely  em- 
ployed in  the  preparation  of  fluid  extracts  as 
well  as  of  tinctures,  snd  consists  in  allowing 
the  fluid  employed  to  filter  slowly  through  the 
powdered  drug,  the  lower  layer  of  fluid,  con< 
taining  s  large  portion  of  the  soluble  oonstitu- 
enta,  being  constantly  drawn  off  and  its  place 
supplied  by  fresh  strata  from  above.  This 
process  is  in  most  cases  much  more  rapid  thou 
msoerHtion.  Tinctnre  of  iodine  and  tincture 
of  the  chloride  of  iron  demand  no  maceration, 
as  iodine  dissolves  rapidly  in  alcohol  or  ether, 
while  the  iron  preparation  is  a  mere  mixture 
of  a  solution  with  alcohol. 

UNDil,  Matthew,  an  English  author,  bom  at 
Beer-Ferris,  Devoushire,  abont  16CT,  died  in 
London,  Aug.  16,  1T3S.  He  was  educated  at 
Oxford,  took  the  degree  of  bachelor  in  1S76, 
and  was  elected  to  a  fellowship  at  All  Souls, 
which  he  retained  through  life.  He  was  cre- 
ated LL.B.  in  1685,  and  soon  after  became  a 
Roman  Catholic,  but  returned  to  the  church  of 
England  just  before  the  revolnldon  of  1688. 
After  the  revolution,  of  which  he  was  a  lesi- 
ons partisan,  he  became  an  advoc«te,  sat  as 
judge  in  the  court  of  delegates,  and  received  a 
pension  from  the  crown  of  £200.  In  1706  he 
pnbliBhed '-  The  Rights  of  the  Christian  Church 
asserted,  against  the  Bomish  and  all  other 
PriestA  that  claim  an  independent  Power  over 
it,"  in  opposition  to  high  church  principles. 
This  excited  a  long  controversy,  during  wnioh 
be  published  two  defences,  which  he  reprinted 
in  1700,  with  essays  on  obedience  and  tlie  law 
of  nationB,  the  liberty  of  the  press,  and  the 
rights  of  mankind  in  matters  of  religion.  In 
1710  be  attacked  the  party  of  Dr.  Sacheverell 
in  a  pamphlet  entitled  "  New  High  Church 
tunied  Old  Presbyterian;"  bat  the  house  of 
commons  on  one  day  condemned  Sacheverell's 
sermons,  and  on  the  next  ordered  Tindal's 
"Bights  of  the  Christian  Church"  and  the 
second  edition  of  his  "Defences"  to  be  burned. 
His  most  important  work  is  "  Christianity  as 
old  as  the  Creation,  or  the  Gospel  a  Republi- 
cation of  the  Religion  of  Nature"  (1780),  in 
which  he  expressly  denies  that  Christianity 
contains  any  trnth  which  the  hnmon  reason 
might  not  have  discovered  for  itself.  Wster- 
land,  James  Foster,  Conybesre,  Lelond,  Chap- 
man, and  others  wrote  replies  to  it.  He  left  a 
second  volume  of  this,  only  the  preface  to 
which  has  been  published. 
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TOnUM,  Wnua.    See  TnrDAu. 

TfldUL    See  Cbitbas. 

TUn&t  tlia  northern  branch  of  the  great 
AUubuoan  family  of  American  Indians,  be- 
ing the  most  northerlj  of  all  exoept  the  Es- 
quimanx.  They  live  north  of  lat.  55°,  and 
extend  from  oentra]  Alaska  to  Uadaon  hAj. 
They  embraoe  Beveral  large  dirisionB,  differing 
in  laogaage:  1,  the  Ohippewyans  or  Pointed 
Skina,  called  Uontagnua  bj  the  French,  in- 
olnding  also  the  Oaribon  Eaters  and  Yellow 
KniveB;  3,  the  Beaver  Indians,  on  the  weal^ 
the  ManraJB  Monde,  and  Barcees;  3,  tbe  Dog 
Bibs,  BlaTeB,  Hares,  Nahaanes,  Red  KniTos, 
Sheep,  Bmahwood,  and  Rockf  Monntaiit  In- 
dians, all  £.  of  the  Rocky  monntains ;  4,  the 
Taonllj  or  Oarriers,  including  the  Stcanneei  in 
British  Oolumbia;  6,  tbe  Eutchin  DekedhS  or 
Lonohenz ;  ^^^  Eenai,  inolading  the  Ataas 
in  Alaska.  They  are  generally  mild,  timid,  and 
honest,  live  on  fish  or  reindeer  and  other  ani- 
mals, more  freqaently  snared  than  hunted,  and 
do  not  attempt  to  onttivate  the  ground.  They 
ve  tall  and  slim,  with  a  fnll  face,  dark  com- 
ploKioa,  and  pieroing  eyes,  and  have  more 
iMard  than  other  Indians.  Their  weapons  and 
implements  are  generally  rude,  made  of  bone 
or  atone ;  bnt  seme  tribes  make  eioellent  va- 
t»r-tlght  resaek  of  roots.  Their  jkattM  or 
medicine  men  have  great  inflnenoe.  The 
Ohippewyans  leave  the  dead  nnbaried,  bnt  the 
Tacullies  bnm  them.  The  estimates  of  their 
nnmbers  vary ;  those  east  of  the  Rooky  monn- 
tains are  estimated  by  Archbishop  Tach£ 
16,000.  Oatholio  and  Protestant  -■-"' —  *•- 
been  established  among  them  in  i 

TiXtX,  UsxuMh  FctTMHla  RaMtea,  a  Dntch 
traToller,  bom  at  the  Hagne,  Oct.  17,  18S6, 
mnrdered  inFezzan,  Africa,  Ang.  1, 1609.  Her 
father  was  an  English  merchant,  her  mother 
the  baroness  Van  Steengraoht-Oapellen  of  Hol- 
land. She  was  rich,  travelled  in  Europe  and 
the  East,  settled  in  1861  in  Cairo,  andin  1862 
set  oat  from  Khartoom  with  a  steamboat, 
transport  vessels,  beasts  of  bnrden,  and  a  large 
retinue,  to  visit  the  White  Nile,  ller  state 
made  the  natives  believe  her  the  danghter  of  a 
■nltan.  In  1883  she  explored  the  Bahr  el- 
Ohazal,  the  W.  arm  of  the  White  Nile,  in  com- 
pany with  Baron  von  Heoglin  and  Dr.  Steud- 
ner,  the  latter  of  whom,  together  with  Hiss 
Tinne's  mother,  and  many  others,  died  from 
exposure.  The  expedition,  which  was  absent 
14  months,  determined  astronomically  the  po- 
sition of  Lake  Hesbera,  one  of  the  feeders  of 
the  ahaiaL  The  flora  of  the  region  has  since 
been  iUnstrated  in  Kotsohy's  Plantm  Tinnia- 
na,  partly  from  her  drawings  and  descriptions. 
In  1869  she  sot  ont  from  Tripoli  for  Bomoo, 
with  70  camels  and  00  attendants,  of  whom 
the  only  Enropeana  were  two  Datch  sailors. 
From  UoorzooK  she  tnrned  aside  to  visit  the 
oonntry  of  the  Toariks,  and  while  on  the  way 
to  Ghat  was  mnrdered  by  her  attendants. 

IIMOCfXlS,  or  UtnaltotaH,  a  fossil  mam- 
mal of  tbe  order  dinettrata,  discovered  by 
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Prof,  O.  0.  Marsh  in  the  eooeae  of  Wyoming 
territory,  in  1870.  It  was  as  large  as  an  ele- 
phant, and  had  many  charactera  of  the  pro- 
boscidians, with  three  separate  pairs  of  horiu, 
and  large  deonrved  canines  like  the  walms ;  it 
also  had  characters  of  both  th«  perisaodactil 
and  artiodactyl  angulates.  These  ■"■""'*  hire 
been  named  eobatilevt  and  ttaolopkodo*  by 
Prof.  Cope,  and  vintatherium  by  Prof.  Lady. 
("American  Natnralist,"  voL  vii.,  18T3.) 

TUmMGTTO,  D,  an  Italian  painter,  who«« 
real  name  was  Ouoomo  Robdsti,  born  in  Ven- 
ice in  1612,  died  there  in  1694.  He  wis  tbe 
son  of  a  dyer,  whence  he  recdred  his  popokr 
name.  He  studied  for  a  short  time  under  Ti- 
tian, and  snbse^aently  began  a  rigoroos  cootm 
of  self-instraotion,  inscribing  over  Ms  studio : 
li  dite^no  di  Michel  Angela  e'l  tMlorUo  di  Ti- 
tiano  {"  The  drawing  of  Michel  Angelo  and 
the  coloring  of  Titian  ").  He  did  not  uOwevtr 
content  himself  with  following  them,  bat  »j- 
pired  to  become  tbe  founder  of  a  acbooL,  which 
should  aopply  whatever  was  deficie:nt  in  their 
styles.  He  soon  rose  into  great  reputalion 
among  the  Venetians,  and  in  his  best  period 
his  qntckness  of  invention  and  the  fadlitj 
and  rapidity  of  his  execution  were  uneqoslled 
perhaps  by  any  ptunter;  but  his  impetnoaty 
made  his  performances  remarkably  oneqaiL 
His  portraits  are  his  most  nniformly  eiceUent 
works,  and  his  landscape*  are  distinguished 
for  imaginative  snggestiveness.  Bat  his  repn- 
tation  rests  mainly  upon  his  great  histories] 
pictures  in  Venice.  His  masterpieces  are  the 
two  immense  compositions  representing  St 
Mark  rescoing  a  tortcred  slave  from  the  hundi 
of  the  heathen,  and  the  "  Cracifl.iion,"  both 
painted  in  bis  best  period.  The  doge's  palace 
is  rich  in  his  works,  and  contains,  among  other 
remarkable  pieces,  a  representation  of  pira- 
diae  84^  ft.  long  and  34  ft.  high,  painted,  like 
almost  everything  he  produced,  in  oil.  Id 
the  latter  part  of  bis  lite  he  degenerated  into 
a  coarse  style,  of  which  his  "  Last  Judgment'' 
and  "  Worshipping  of  the  Goiden  Calf,"  in  the 
church  of  Sta.  Maria  dell'  Ort«,  are  exaropl«fi- 
In  tbe  maturity  of  his  powers  he  wrought  sa 
fast  and  at  so  low  a  price,  that  few  of  the  coo- 
temporary  painters  of  Venice  coald  get  em- 
ployment. Many  of  his  works  were  bestowed 
gratuitously  upon  convents,  and  for  others  be 
got  barely  enough  to  pay  for  the  materials. 

HOGl.  I.  A  S.  coanty  of  New  York,  bor- 
dering on  PenDsylvania,  and  intersected  bj 
the  North  branch  of  the  Suaqnehanna  river 
and  by  several  railroads;  area,  480  sq.  m.: 
pop.  in  1876,  81,744.  The  surface  is  verj 
hilly  and  the  soil  generally  fertile.  Tbe  chief 
productions  in  1870  were  103,956  bushels  u( 
wheat,  229,895  of  Indian  com,  022,379  of  oat9, 
167,074  of  buckwheat,  398,770  of  potatoes, 
79,482  lbs.  of  wool,  1,907,767  of  bntter,  and  65.- 
078  tons  of  hay.  There  were  6,402  horses. 
16,424  milch  cows,  0,393  other  cattle,  IS,6M 
sheep,  and  6,1S0  swine;  8  manufactories  of 
Bgricoltoral  implements,  8  of  boots  and  shoes, 
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IT  of  oarriagM  and  wagons,  1  of  machineiy, 
1  of  pianos,  1  of  printing  paper,  II  flour  mills, 
12  taODeries,  86  saw  mills,  and  9  planing  mills. 
Capital,  Ovrego.  IL  A  N.  oonnty  of  Penasjl- 
Tania,  bordering  on  New  York  and  drained  by 
the  Tioga  river  and  its  afflaeota;  area,  abont 
1,100  sq.  m. ;  pop_.  in  1870,  36,087.  Tlie  snrfaoe 
is  hill;  and  heaTil;^  timbered,  and  the  noil  bet- 
tar  adapted  to  grazing  than  tillage.  Iron  ore 
is  (onnd,  and  bitnminooB  ooal  ia  abondant,  of 
which  large  qoantitiea  are  transported  to  Buf- 
falo b;  the  Coming,  Oowanesqiia,  and  Antrim, 
and  Tioga  raiiroads.  The  chief  prodnotions  in 
18T0  were  168,719  boBhels  of  wheat,  28e,S18 
of  Indian  com,  CG4,684  of  oats,  116,368  of 
bnakwheat,  282,618  of  potatoes,  89,788  lbs.  of 
wool,  145,209  of  maple  sugar,  I,S74,826  of 
butter,  6S,889  of  cheese,  and  82,572  tons  of 
faaj.  There  were  6,148  horses,  10,017  milch 
cows,  15,149  other  cattle,  82,720  sheep,  and 
8,881  swine ;  8  mannfactories  of  agrioQltural 
implements,  28  of  oarriagoa  and  wagons,  T  of 
cheese,  12  of  fornitare,  2  of  glassware,  1  of 
woollens,  10  flour  mills.  13  tanneries,  and  46 
saw  mills.    Oapital,  Wellsborongh. 

TIFPIH,  a  N.  oonnty  of  Uiseisrippi,  bor- 
dering on  Tennessee,  droned  bj  the  Hatchie 
and  Tallahatchie  rivers  and  Tippah  creek ; 
area,  about  600  sq,  m. ;  pop.  in  1870,  20,727, 
of  whom  6,091  were  colored.  The  surface  is 
undnlatiag,  and  the  soil  fertile.  The  chief 
prodactions  in  1370  were  87,420  bushels  of 
wheat,  682,088  of  Indian  com,  16,266  of  oata, 
48,125  of  sweet  potatoes,  16,457  lbs.  of  wool, 
188,430  of  butter,  and  6,307  bales  of  cotton. 
There  wore  8,116  horses,  2,010  mnlea  and 
aases,  18,761  cattle,  9,942  sheep,  82,620  swine, 
and  9  saw  miUs.    Oapital,  Riptej. 

TIPPBCIKOE,  a  river  of  Indiana,  which  rises 
in  a  lake  of  the  same  name  in  Kosciusko  co., 
and  flows  generally  8.  W.  into  the  Wabash 
river  9  m.  above  Lafayette,  Tippecanoe  co. 
Its  length  is  about  200  m.  It  is  famous  for 
the  battle  fought  on  its  banks,  Nov.  7, 1811, 
in  which  the  Americans  under  Gen.  Harrison 
defeated  the  Indians  nnder  Teoomseh's  brother. 

TIPPilGlirOE,  a  W.  count;  of  Indiana,  inter- 
sected by  the  Wabash  river,  drained  by  the 
Tippecanoe  river  and  severs]  creeks,  and  inter- 
sected by  the  Wabash  and  Erie  canal  and  sev- 
eral railroads ;  area,  600  sq.  m. ;  pOp.  in  1870, 
38,616.  The  surface  is  generally  level,  and 
the  soil  a  rich  black  loam.  The  chief  produc- 
tions in  1870  were  662,677  bnshels  of  wheat, 
909,867  of  Indian  com,  177,678  of  oats,  04,516 
of  potatoes,  54,286  lbs.  of  wool,  267,071  of 
batter,  and  16,664  tons  of  hay.  There  were 
9,005  horses,  5,886  milch  cows,  12,606  other 
oattle,  16,810  sheep,  and  27,298  awine;  4 
manufactories  of  agricultural  implements,  6  of 
boots  and  shoes,  26  of  carriages  and  w^^ns, 
5  of  machinery,  I  of  paper,  1  of  vegetable  oil, 
8  of  woollens.  14  flour  mills,  8  breweries,  1 
distillery,  1  planing  mill,  6  saw  mills,  and  1 
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HFPIUKT.  a  8.  county  of  Ireland,  in  the 
province  of  Mnnster,  bordering  on  the  coanties 
of  Galway,  King's,  Queen's,  Kilkenny,  Water- 
ford,  Cork,  Limerick,  and  Clare;  area,  1,639 
sq.  m. ;  pop.  in  1871,  216,310.  In  the  N.  part 
a  range  of  mountains  extends  completely  across 
from  the  Shannon  to  King's  county,  and  there 
are  several  groups  in  other  parts  of  the  county, 
the  highest  of  which  does  not  exceed  2,600  fL 
above  the  sea.  The  principal  rivers  are  the 
Shannon,  which  flows  along  the  W.  boundary, 
and  the  Suir,  which  intersects  it  and  partly 
bounds  it  on  the  south.  A  portion  of  Lough 
Derg  is  in  Tipperary.  The  soil  of  the  level 
country  is  a  rich  loam  of  great  fertility.  But- 
ter is  largely  exported.  Coal,  copper,  lead, 
and  slates  are  found.  It  is  divided  into  the 
North  and  South  ridings,  of  which  the  chief 
towns  ere  Nenagh  and  Clonmei.  The  town 
of  Tipperary,  on  the  Arra,  an  afBuent  of  the 
8nir,  has  a  large  trade  in  agricultural  prod- 
uce;  pop.  in  1871,  6,688.  Oarripk-oa-Suir 
and  Cashel  are  alao  m  the  county. 

TIPPOO  SCLTIK,  or  Tlpim  SaUk,  the  last  in- 
dependent sovereign  of  Mysore,  bom  in  1749, 
killed  at  Seringapatam,  Uay  4,  1799.  Ue  was 
the  son  of  Eyder  Ali,  and  was  first  known  by 
the  appellation  of  Feth  AH  Khan.  He  dietin< 
guished  himself  in  the  war  against  the  English, 
and  succeeded  bis  father,  Bee.  7,  1782.  He  at 
once  gave  a  new  impulse  to  the  war,  took  Bed- 
sore and  other  cities,  and  concluded  a  peace, 
Uarch  11,  1784,  on  advantaseous  terms.  He 
then  assumed  the  titles  of  sultan  and  padiahah, 
and  subdued  the  Nairs  of  Malabar,  carrying  o£F 
from  that  province,  it  is  said,  70,000  ChristianB, 
and  forcing  100,000  Hindoos  to  become  Uo- 
hammedans.  Under  a  flimsy  pretext,  in  De- 
cember, 1780,  he  broke  the  treaty  with  the 
English  by  invading  the  territory  of  their  ally, 
the  rajah  of  Travancore.  The  English  in  torn 
invaded  Mysore,  took  several  of  his  strong- 
holds, were  Joined  by  the  Mahrattoa  and  the 
Bubahdar  of  the  Deccan,  and,  under  Com- 
wollis  and  Abercromby,  besieged  him  in  Seringa 
apatam,  his  capital.  In  Msrdi,  1792,  Tippoo 
was  forced  to  conclude  peace,  agreeing  to  pay 
within  a  year  88,000,000  rupees,  to  give  up  to 
the  allies  nearly  half  of  his  dominions,  end  to 
deliver  two  of  his  sons  as  hostages.  The  earl 
of  Momington  (afterward  Marquis  Wellesley), 
then  governor  general  of  India,  subsequently 
discovered  that  he  was  engaged  in  intrigues 
with  the  French  and  making  preparations  for 
war,  and  in  February,  1769,  on  his  refusal  to 
desist  from  arming  his  subjects,  gave  orders 
for  the  invasion  of  Mysore.  Gens.  Stuart  and 
Harris  defeated  the  Mysoreans  in  two  encoun- 
ters, at  Sidaalr  and  Malaveli ;  and  the  sultan 
himself  was  obliged  to  take  refuge  in  Serinca- 

Eatam,  at  the  storming  of  which  by  Gen.  Bidrd 
e  was  killed. 

TIFTOII.  LAW.  county  of  Tennessee,  bor- 
dering on  the  Mississippi  river,  and  bounded 
N.  by  the  Hatchie;  area,  870  sq.  m. ;  pop.  in 
1670, 14,884,  of  whom  6,891  were  colored.    It 
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has  «  level  sarface  and  fertile  eoil.  Iti  8.  E. 
corner  ib  intersected  b;'  the  IioaiBville  and 
Kashville  and  Qreat  Sonthern  railroad.  The 
chief  productiona  in  1870  were  80,579  bnshela 
of  wheat,  446,771  of  Indian  oorn,  18,681  of 
oata,  12,104  of  Irish  and  18,3M  of  sweet  pota- 
toes, 74,777  lb».  of  batter,  and  10,OCa  bales  of 
cotton.  There  were  1,879  horses,  1,S61  males 
and  asses,  S,784  milch  oowa,  4,31G  other  cat- 
tle, 4,S7G  sheep,  and  20,240  swine.  Oapitat, 
Covington.  IL  A  central  countr  of  Indiana, 
drained  bj  Oicero  creek  and  other  streams; 
area,  280  aq.  m.i  pop.  in  1870,  11,963.  The 
sarface  is  level  and  the  soil  fertile.  It  is  inter- 
sected b;  the  Indianapolis,  Pem,  and  Chicago, 
and  the  Pittsburgh,  Cincinnati,  and  St.  Louis 
railroads.  The  otuef  prodnctions  in  1870  were 
149,823  bnabels  of  wheat,  867,886  of  Indian 
com,  21,487  of  oats,  26,418  of  potatoes,  S0,84S 
lbs.  of  wool,  1TS,90G  of  batter,  and  4,892  tons 
of  hay.  There  were  2,987  horses,  2,069  milch 
cowa,  8,691  other  cattle,  10,702  eheep,  and 
" '  1  flonr  mill,  14  saw  mills,  and  1 
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In  Bergamo,  Dt 


ergamo,  Deo.  28,  1781,  died  in  Modena, 
June  8,  1794.  He  was  edacated  in  the  Jesait 
college  of  Monza,  became  s  Jesait,  and  about 
1786  wBB  appointed  professor  of  rhetoric  in 
the  univeraitj  of  Milan.  In  1770  he  was  made 
librarian  of  the  duke  of  Hodena.  Bis  StoHa 
dtlla  UtUratura  italtatta  (18  vols.,  Uodena, 
1772-'88;  best  ed.,  16  vols.,  Milan,  1822-'8) 
extends  from  the  earliest  times  to  the  end  of 
the  17th  oentury.  Tiraboschi  wae  aleo  the 
aathor  of  many  other  literary,  historical,  and 
biographical  works. 

TlRiSIlS^  Oreek  soothsayer,  bom  in  Thebes, 
the  son  of  Eueres  and  Ohariolo,  and  fabled  to 
bave  lived  through  nine  generations  of  men, 
bot  bUnd  from  Ms  seventh  year.  His  loss  of 
sight  was  ascribed  by  one  aceonnt  to  the  fact 
that  he  disclosed  to  mortals  what  they  sboald 
not  know ;  by  another,  to  bis  having  seen 
Uinorva  bathing,  who  blinded  him  by  sprink- 
ling water  npon  him.  In  compensation,  ehe 
gave  hira  a  staff  by  which  he  could  guide  his 
eteps  as  aafely  as  by  sight,  and  ability  to  un- 
derstand the  voices  of  birds  and  thus  know 
fntnrity.     His  oracle  was  at  Orchomenus, 

T1ETNB,  one  of  the  oldest  cities  of  Greece, 
In  Argolis  the  site  of  which  is  3  m.  N.  of 
Nanplia.  The  name  is  supposed  to  be  an  an- 
cient form  of  HippK,  a  tower  or  castle.  It  was 
founded  by  Pristus,  and  sud  to  have  been  sar- 
rounded  with  walls  by  the  Cyclops.  These 
watls  aro  the  finest  existing  speoimens  of  the 
military  arohitectnre  of  the  heroic  age  of 
Greece.  The  rnins  at  present  occupy  the 
lowest  hill  of  several  which  rise  out  of  the 
plain,  and  the  entire  circnit  of  the  walls  en- 
closing the  citadel  is  still  preserved  to  some 
extent^  being  from  20  to  26  ft.  wide  and  860 
yards  in  circumference.  On  the  E,  side  of  the 
bill  are  two  towers,  and  the  S.  E.  part  of  the 
wall  has  a  remarkable  covered  gallery  86  ft. 
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long  and  6  ft.  broad.  In  468  B.  C.  Tiryns  «u 
entirely  destroyed  by  the  Argivea. 

TISCHIHII,  Jetwaa  BtfaiM  WUbdM,  a  Grerman 
painter,  bom  at  Haina,  Feb.  16,  1761,  dj«d  at 

Eutin,  Oldenburg,  July  26,  1829.  Ha  was  one 
of  a  family  of  painters,  resided  aeveral  years 
in  Rome,  and  was  director  of  the  academy  of 
Naples  from  1790  to  1799,  when  he  returned 
to  Germany.  He  excelled  in  drawing  animals, 
but  is  chiefiy  known  by  illustrated  works,  in- 
cluding Tettt  de  diffirenU  aniraavx  dettinUt 
dW^  fldtare  (2  vols,  fol.,  Naples,  1796);  "A 
Collectioa  of  Ancient  Vases,  &e.,  in  the  posaea- 
sion  of  Sir  William  Hamilton"  (4  vols.  foL, 
Naples,  1790-1804  with  214  plates,  engraved 
from  Tischbein's  designe) ;  and  Uom&r  naeh 
Antiken  gexeiehnet,  with  explanations  by 
Heyne  (foL,  Gfittingen,  1801-'4). 

iramENDMF,  Lebeg«a  (Latinized  .£iiothi- 
TTs)  FHeMcfa  CMtaMli  w,  a  German  Biblical 

[lalnographer,  bom  at  Lengenfetd  in  the  Yoigt- 
and,  Saiony,  Jan.  18,  181S,  died  In  Leipdc, 
Dec.  7,  1874.  From  1684  to  1838  he  stodied 
philology  and  theology  at  Leipsio,  where  be 
published  two  prize  essays :  Doetrina  Patdi 
ApotUti  d«  Vi  MoTtit  Chritti  tati^faetoria 
(18S7),  and  Dupviatio  d»  Chriito  Patu  Vita 
(1839),  and  a  volume  of  poems  entitled  Jfat- 
knotpen  (1688).  He  was  for  a  year  and  a  half 
a  private  teacher  in  the  neighborhood  of  Leip- 
sic,  at  which  time  he  wrote  Der  junge  Mytti- 
ber,  a  novel,  published  under  the  pscudonyme 
of  Dr.  Friti.  Devoting  himself  thereafter  to 
textual  criticism,  he  returned  to  Leipsic,  wrot« 
an  essay  on  Hatt.  xix.  16,  and  a  severe  criti- 
cism of  the  published  teita  of  the  New  Testa- 
ment with  speoial  reference  to  the  edition  of 
Soholz,  and  m  1841  published  his  own  edidoD 
of  the  Greek  Testament,  embodying  tbe  vari- 
ous readings  of  the  textv*  reeqttut.  The  yeari 
164]-'4  were  in  great  part  spent  by  hhn  in 
visiting  the  various  libraries  of  Europe  for 
tbe  purpose  of  collating,  copying,  and  pnb^ 
lishing  the  most  important  New  Testament 
mannscripta  in  their  possession.  In  1844, 
1868,  and  1869  he  made  journeys  through  the 
East,  visiting  nnmerons  libraries  and  monas- 
teries of  Asia  Minor,  Palestine,  the  Binaitio 
peninsula,  and  Egypt  He  published  acconnta 
of  two  of  these  journeys,  Jieue  in  den  Orient 
(Leipsic,  1846-'S),  and  Avt  dem  heiligen  Lande 
(1862).  With  the  exception  of  the  last  jour- 
ney, which  he  made  nnaer  tbe  auspices  of  th« 
emperor  of  Russia,  he  received  pecuniary  asds- 
tanoe  for  his  travels  from  the  Saxon  govern- 
ment. In  1842,  while  at  Paris,  he  prepared  an 
edition  of  the  New  Testament  inteodeo  for  Uie 
use  of  Oatbolics,  giving  the  Latin  Vulgate  and 
a  Greek  text,  rendered  as  far  as  possible  oon~ 
formable  to  it,  in  parallel  colnmns.  He  pub- 
lished also  in  the  same  year  a  Greek  text  dif- 
fering very  little  from  his  earlier  Leipajo  «d]- 
tion.  In  1843  appeared  the  New  Testament 
portion  of  his  publication  of  the  Epbraem 

Ealimpsest  of  the  6th  century.  Two  jaars 
Iter,  when  the  reminder  of  this  edition  vaa 
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published,  li«  iru  made  professor  «xtraordi- 
narj  in  Leipsia.  The  principal  result  of  his 
first  oriental  Joamey,  in  1844,  was  the  dis- 
covery of  43  Isaves  of  a  Septaagint  muia- 
script  of  the  4th  Mntarj,  then  called  Codtx 
Friderieo-Augiutaavt,  bnt  Bubseqaentl;  dis- 
covered to  form  port  of  the  Codtx  Sinaiticut. 
The  fragment  was  pnbliahed  in  1846  in  litho- 
graphed facaimiie.  The  same  jcar  also  ap- 
peared the  Monumtnta  Saera  Inedila,  contain- 
ing the  manuscriptB  F",  L,  N,  W,  T,  and  ff  of 
the  Goapels,  and  B  of  the  ApiocalTpse.  In  1B47 
he  issaed  a  portion  of  a  manuscript  of  the  old 
Latin  version  of  the  Qoapela,  and  the  Wiener 
Jahfh&eh«r  brooght  out  seriallj  during  the  fol- 
lowing jeara  his  edition  of  the  old  Latin  Codex 
Baibieruit.  In  1849  Tisohendorf  pnblisbed  a 
second  edition  of  his  Letpsio  Greek  Testament 
of  1841,  foUf  revised  according  to  all  the  ma- 
terial so  far  collected,  and  in  1850  the  same 
text  with  marginal  readings  of  the  Uxtut  reeep- 
ttUf  a  correct  reprint  of  £e  Vatican  edition  of 
the  Septaa^t  with  mar^al  readings  of  the 
Ephraem  and  Alexandrine  mannscripts,  and 
the  New  Testament  according  to  the  Codex 
AmiatinvM,  probably  the  oldest  mannscript  of 
the  Latin  Vnlgate.  In  1861  he  obtained  the 
prize  offered  £7  the  sooietj  of  the  Hague  for 
the  defence  of  the  Christian  relwon,  with  a 
dissertation  entitled  Da  Sva/ngettorum  Apo- 
cryphoram  Origin*  tt  Uiu,  and  published  nis 
^efa  Apoitolcrvtn  Apocrypha,  and  a  Synopiii 
Hvangiliea,  a  Greek  harmony  with  the  prin- 
cipal readings,  and  advocating  the  tripaschal 
theory.  In  1852  he  published  a  Grnco-Latin 
moniiBcript  of  the  Pauline  epistles  of  the  6th 
century;  in  18S8  the  Ewmgelia  Apocrypha; 
and  in  1854  a  Jfovum  Tatammlum  Triglottnm, 
being  the  Greek  text  of  1849  revised,  a  criti- 
oal  edition  of  the  Latin  Yntgate,  and  Luther's 
German  translation  substantially  after  the  edi- 
tion of  1645,  but  corrected  from  other  editions 
pabliahed  in  Lather's  lifetime.  The  prolego- 
mena and  various  addenda  acoompan^ng  this 
work  render  it  one  of  Tischendorf's  most  val- 
uable publications.  In  bis  Aneedota  Sacra  el 
Profana  (1855)  he  gives  an  acconnt  of  the 
manner  in  which  he  secured  the  numerous 
manuscripts,  describing  also  their  general  ohar- 
aoter.  The  larger  part  of  the  manuscripts 
which  he  obtained  were  deposited  in  the  li- 
brary of  the  nniversity  of  Leipsic,  while  others 
were  sold  to  the  British  museum  and  the  Bod- 
leian library.  In  1856  he  began  a  new  collec- 
tion of  Uonumenta  Saera  Inrdita,  in  nine  vol- 
nmea,  of  which  he  completed  seven,  and  a  sev- 
enth and  larger  critical  edition  of  his  Greek 
Testament  of  1849  (S  vols.,  1869).  In  186Q 
he  added  to  his  Beptnagint  of  1850  the  Codex 
Chiiiartut  version  of  the  book  of  Daniel.  In 
1859  he  was  made  ordinary  professor  of  the- 
ology and  Biblical  pat»ography,  which  chair 
was  f onnded  expreuly  for  bim.  His  third  ori- 
ental journey,  made  in  this  year,  resnlted  in 
the  discovery  at  the  convent  of  St.  Catharine, 
near  Ut.  Sinai,  of  the  famous  Codtx  Sinaitieju. 


(See  Uanubosift.)    He  gave  the  first  ooconnt 

of  it  in  bii  Notitim  Codiei*  Sinaitiei  {ISBOl,  and 
a  more  popular  one  in  a  pamphlet  entitled  Die 
SinaO^ei^  ihre  JEntdeckung,  Jleravtffabe  vnd 
£raerbvnff  (1871).  The  Sinaitio  mannscript 
was  printed  in  facsimile  type  (4  vols,  fol.,  St. 
Petersburg,  1862).  Tischendorf  received  &om 
the  Bnssian  government  100  copies,  with  per- 
mission to  sell  them  at  about  ^200  each.  In 
186S  was  published  an  abridged  edition  of  it, 
containing  only  the  New  Testament,  Barna- 
bas, and  a  portion  of  the  Shepherd  of  Hermae, 
and  giving  the  manuscript  line  for  line,  hut  in 
ordinary  type.  Tischendorf  prepared  in  1884 
another  edition  of  his  Spnoptii  Srangeliea,  in 
which  he  adopted  a  large  number  of  readings 
from  the  Codex  Sinaiticut.  His  Novum  Teitw 
mentum  Qroiea  ex  Sinaitteo  Codice  (1866)  pre- 
sented also  the  variations  of  the  Uxtat  reeep- 
(lu  and  Vatican  manuscript,  and  has  a  more 
elaborate  introdoction  than  the  edition  of  1868, 
for  which  however  it  does  not  form  a  complete 
substitute  as  a  mannal  for  critioal  purposes. 
In  the  same  year  appeared  his  Fonn  uurdfn 
wiMr*  ^angelien  verfatttf  which  met  with 
an  enormous  sale,  though  in  many  respects 
sliarply  criticised  oy  eminent  Biblical  paleog- 
raphers. In  1666  Tischendorf  published  Apo- 
ealypttM  Jpoerypha,  and  added  to  a  new  Ti- 
tian of  the  treatise  on  the  date  of  the  Gospels 
a  severe  criticism  of  the  arguments  which  had 
been  brought  out  against  his  theories;  and  In 
this  form  the  pamphlet  was  rapidly  translated 
into  nearly  all  modern  languages.  In  Appen- 
dix CodicTtm  eeUierrimorum,  Sinaitiei,  Vati- 
eani,  Altaandrini  (1867),  giving  fragments  of 
the  Codex  Sinaiticvi  found  in  the  binding  of 
some  manuscripts,  and  an  edition  of  the  Alex- 
andrine epistles  of  Clement  of  Borne,  he  ex- 
pressed his  opinion  that  one  of  the  scribes  of 
the  Sinaitic  manuscript  wrote  also  the  New 
Testament  of  the  Vatican  mannscript  The 
NoTicm  Tettamtntvm  Vatieaniim,  a  corrected 
edition  of  the  one  by  Cardinal  Mai,  published 
by  Tischendorf  about  the  same  time,  was  two 
years  later  supplemented  by  him  with  an  Ap- 
pendix Woti  Tatamenti  Vatieani,  which  fur- 
nished also  the  Vatican  teit  of  the  Apocalypse 
and  corrected  the  errors  of  the  main  edition. 
nis  subsequent  publications  are  all  signed 
Constontin  von  Tischendorf,  instead  of  Con- 
stantin  Tischendorf,  Alexander  II.  having  con- 
ferred upon  him  the  rank  of  a  hereditary 
noble.  With  the  assistance  of  B.  Harris  Cow- 
per,  he  published  in  18SS,  as  the  thousandth 
volume  of  the  Tauchnitz  collection  of  Brit- 
ish authors,  the  antborized  English  version 
of  the  New  Testament,  with  readings  from 
the  Sinutic,  Vatican,  and  Alexandrine  manu- 
scripts. In  1370  he  brought  out  a  corrected 
edition  of  the  A'iniim  Tutamentum  Oraee  ex 
Sinaitieo    Codiee  of   1865,   and    published  a 

Samphlet,  entitled  Setponta  ad  Calumnioi 
'.omanai,  in  defence  of  bia  Xotum  Tettamen- 
turn  Vatieanuvt.  The  next  year  appeared  a 
third  edition  of  the  Synopti*  EwngeUca,  in 
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which  Bdvaral  of  the  readings  adopted  for  the 
aeoond  edition  are  omitted.  In  1872  he  Dom- 
pleted  the  important  eighth  larger  critical  edi- 
tion of  hifl  Greek  Testament,  which  for  folness 
and  aocnraoy  eioela  all  tliat  preceded  it.  Be 
published  also  the  flret  of  the  two  parts  of  an 
abridged  edition  of  thia  valuable  work;  the 
second  part  was  not  completed  at  the  time  of 
his  death.  The  minor  editions  of  Tanohnitz 
and  BrockhaoB  (1BT8)  are  corrected  b;  this 
critical '  edition.  In  18T8  Tischendorf  com- 
pleted Tiieodor  Hejse's  edition  ot  the  Latin 
Vulgate,  and  in  18T4  he  published  in  oonjono- 
tion  witb  Baer  and  Delitzsch  a  Liier  Fialmo- 
rum  Hebraieut  et  Latinut  ab  Hieronymo  ex 
Mebreso  e<mt»r»u».  Shortly  before  his  death  ap- 
peared his  32d  edition  of  the  New  Testament. 


"S.  E.  bj  the  Tennessee  river,  and  drained  b;^ 
alBnents  of  the  Tennessee  and  Tombigbee 
rivers;  area,  abont  C60  sq.  m, ;  pop.  in  1870, 
7,360,  of  whom  741  were  colored.    The  sar- 

f  aoe  is  hilly  and  the  soil  fertile.  It  is  traversed 
by  the  Uemphis  and  Obarieston  rulroad.  The 
chief  prodnctions  in  IBTO  were  4,81Q  bashels 
of  wheat,  188,886  of  Indian  corn,  18,B78  of 
sweet  potatoes,  1,867  bales  of  ootton,  8,999 
lbs.  of  tobacco,  S,957  of  wool,  and  94,694  of 
bntter.  There  were  1,117  horses,  2,091  milch 
oowt,  7,140  other  cattle,  4,547  sheep,  and 
9,188  swine;  1  ootton  factory,  2  planing  mills, 
and  6  sawmills.    Capital,  Inka. 

HmmXHES,  a  Persian  general,  assassinated 
in  Oolosste,  Phrjgia,  in  896  B.  C.  In  414  Da- 
rius Nothos  appointed  him  satrap  of  Lower 
Asia,  9.  of  the  Adramjttian  bay,  in  place  of 
Fissothnes,  then  in  revolt.  He  wss  ordered 
by  the  king  to  collect  from  the  Hellenic  cities 
within  his  jarisdiotion  the  tribntos  in  arrears 
for  half  a  centary,  and  also  to  slay  or  im- 
prison Araorges,  the  son  of  Pissnthnes,  who 
had  rebelled  and  made  an  alliance  with  the 
Athenians.  Tissaphemes  obtained  the  aid  of 
the  Spartans  through  the  inflaeoce  of  Alci- 
biades,  who  desired  to  sapport  the  Ohiana  in 
their  revolt  against  the  Athemans.  Throngh- 
OQt  the  ensuing  oonteit,  comprising  the  closing 
scenes  of  the  Feloponnesian  war,  Tiesaphemee 
acted  treacherously  to  hia  allies.  (See  Alci- 
BiADBS,  and  Gbbbob,  vol.  viii.,  p.  194.)  In 
407  Oyms  the  Younger  was  appointed  viceroy 
of  the  maritime  re^on  of  Asia  Uinor.  Hos- 
tility soon  sprang  np  between  him  and  Tissa- 
phemes, who  accused  him,  uFter  the  death  of 
barins,  of  aspiring  to  the  throne  of  bis  brother 
Artaxenes  11.  Tiasaphemes,  being  one  of  the 
four, generals  who  ooramandod  the  Persian 
army  at  Ounaxa,  gained  possession  of  the  per- 
sons of  the  five  generals  aommasding  the  Greek 
mercenariea  of  Oyrns,  and  pnt  fonr  of  tbem  to 
death.  Daring  the  famous  retreat  of  the  10,000 
nnder  Xenophon  he  continually  harassed  them 
as  far  as  the  Oarduohian  monntains.  For  hia 
services  he  was  made  governor  of  the  prov- . 
inces  formerly  mled  by  Cyms,  and  as  aach  he 
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carried  on  war  with  the  Spartam.  OomplalnU 
against  him  constantly  arrived  at  the  Persian 
court,  and  Tithraustes  was  sent  to  put  hint  to 
death.  Tissapherneswas  surprised  m  the  bath 
and  slain,  and  his  head  sent  to  Artaierzes. 

nSSOT,  81mm  Aadrf^  a  Swiss  physician,  bom 
at  Grancy,  in  the  canton  of  Yaud,  March  SO, 
1728,  died  in  Lansanne^  June  IB,  1797.  He 
stuped  at  Geneva  and  Montpelliar,  settled  at 
Laasaone  about  17S0,  acqnired  great  eminence 
as  a  praotjtioner,  and  became  professor  in  tha 
university.  In  1780  he  aooepted  the  profes- 
aorship  of  olinicat  medicine  at  Pavia,  and  in 
1788  retnmed  to  Switzerland.  His  most  im- 
portant works  are ;  Biitoria  Epidtmim  Lau- 
tanientU  Armi  176G  (Lausanne,  17GB ;  French, 
1T59);  L'Onanitms  fLatin  and  French,  1700; 
latest  ed.,  revised  and  enlarged  byU.  A.  Petit, 
Lyons,  186S) ;  Ati*  an  peuple  *ur  la  *anti 
(1761 ;  12th  ed.,  1796} ;  ani  Be  la  maU  dtt 
gen»  de  httret,  *utt>i  de  Veitai  tur  maladiet  de$ 

S;n»  d-a  monde  (1768-'T0 ;  new  ed.,  revised  by 
ertrand  de  Saint-Oermain,  Paris,  18S9).  His 
complete  works  have  been  edited  by  HallS, 
with  a  biography  and  annotatlona  (11  vols., 
Paris,  1809-'1B). 

TrTANim,  a  metal  first  detected  in  1789  by 
Gregor  in  titanic  iron,  and  fonnd  by  Elap- 
roth  in  1764  in  rattle,  and  named  by  him  from 
the  Titans.  I>r.  Wollaston  in  1892  recognized 
it  in  the  form  of  minute  copper-colored  cubical 
crystals  fonnd  in  the  alaga  of  the  iron-smelting 
furnaces  at  Merthyr  Tydfil  in  South  Wales, 
and  these,  often  met  witb  since  that  time  in 
iron  slags,  were  formerly  regarded  as  pure 
titanium,  but  are  now  understood  to  be  com- 
pounds of  the  metal  with  nitrogen  and  cyano- 
gen. Ber^eline  was  the  first  to  separate  this 
metal  in  a  state  of  purity.  He  decomposed  a 
mixture  of  the  fiaorides  of  titanium  ana  pottv 
slum  by  means  of  metallic  potassium,  and  ob- 
tained tbe  metal  in  a  grayish  powder.  U. 
Sunte-Clflire  Deville  obtained  it  in  forms  re- 
sembling specular  iron  ore,  cryatallized  in 
Sirisms  with  a  square  base.  Its  chemical  equiva- 
ent  is  50;  symbol,  Ti.  Three  oxides  of  the 
metal  are  known,  TiO,  Ti.O,,  and  TiO,;  tha 
last  of  which,  titanic  anhydride,  is  the  only 
one  of  intereet.  It  oocars  as  a  mineral  in  three 
forms :  as  mtile  and  anatase,  which  both  crys- 
tallize in  the  dimetrio  system,  thoagb  wi^  oUE- 
ferent  angles,  and  as  brookite,  oryatallizing  in 
the  trimetric  system.  Rutile  is  generally  a 
reddish  brown  mineral,  sometimes  yellowish 
or  black,  harder  than  feldapar,  and  of  apecifio 
gravity  4-18  to  4-2S.  It  occors  in  many  parta 
of  Europeand  America,  the  richest  localities  in 
the  United  States  being  in  Chester  and  Lancas- 
ter COS.,  Pa.  In  Vermont  and  New  Hampshire, 
as  also  in  Brazil  and  Switzerland,  it  is  found  in 
long  needlea  enclosed  in  masses  of  transparent 
quartz,  making  very  curious  and  beantifol 
specimens,  which  are  often  used  in  Jeweiry, 
Anatase  and  brookite  are  oomparatively  rare 
mineral*.  In  combination  with  ozide  of  iron, 
titanic  add  forms  the  componnd  ilmenite  or 
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tttaniferons  iron.  (See  Ibow  Osu.)  ThU  it 
met  with  in  large  loaues  in  Morjlaiid,  nordt- 
ern  New  York,  and  Canada.  At  Bay  St  Paul 
on  the  St.  Lawrence  are  beds  of  it,  from  100  to 
300  ft.  lung  and  90  ft.  thick,  the  ore,  according 
to  T.  Sterr;'  Hunt,  containing  48'60  per  cent. 
ot  titanic  acid  combined  witi  87-OB  of  protoi- 
ide  of  iron,  10'43  of  peroxide  of  iron,  and  8'60 
of  magnesia. — The  only  nsefnl  applioadon  of 
titanium  is  to  fnrniBli  a  yellow  color  in  poroe- 
lain  paintiDg,  and  to  give  the  proper  tint  to 
tutiSoial  teeth.   The  American  supply  for  theee 

Snrposes  iaderived  from  Penneylvama.  Tessie 
a  Hotay  employs  the  strong  attraction  of 
titaniimi  for  nitrogen  to  produce  ammonift 
directly  from  the  atmosphere.  If  a  mixtore 
of  titanio  anhydride  and  charcoal,  both  in  a 
minute  state  of  division,  be  heated  to  white- 
ness and  submitted  to  a  cnrrent  of  air,  nitro- 
gen is  rapidly  absorbed,  and  earlwnio  oxide 
escapes.  By  nasiiog  steam  over  the  copper- 
colored  orystala  which  result,  ammonia  is  co- 
pionsly  evolved,  and  it  is  claimed  that  the 
operation  may  be  made  contianoos. 

ITUKB,  in  Gtreek  mythology,  the  eons  and 
daughters  of  TJrsnai  (Ooelus)  and  Graa  (Terra). 
Tbey  were  Oceanna,  Cffios,  Crins,  Hyperion, 
Japetas,  Cronns,  Thei^  Ebea,  Themia,  Mnemo- 
syne, Phfflbe,  and  TeUiys.  According  to  the 
mostgenerallyreoeived  account,  Uranus  feared 
his  offspring,  and  as  fast  as  tbey  were  bom 
threw  Uiem  into  Tartaras.  Geea  endeavored 
to  persuade  them  to  free  her  and  themaelves 
from  this  oppressive  treatment.  Cronns, 
armed  with  a  sickle  made  by  his  mother,  nn- 
manned  his  father,  and  thus  secured  liberty 
and  power  (or  himself  and  his  brothers.  Mar- 
rying his  sister  Rhea,  he  begot  three  sons  and 
three  daughters,  but,  having  been  told  that  he 
would  be  destroyed  by  one  of  hisownciiildren, 
swallowed  them  as  soon  as  they  were  born. 
Rhea  concealed  Zens  ^Jupiter),  the  youngest, 
in  a  cave  in  Crete,  giving  to  Cronns  instead  a 
atone  wrapped  in  swaddiing  clothes.  When 
Zens  bad  grown  up,  he  was  enabled  by  Blfat»- 
gem  to  moke  his  father  vomit  np  the  stone  and 
tjie  five  children  he  had  swallowed.  Supplied 
by  the  Cyclops  witH  thunder  and  lightning,  and 
aided  by  the  Centimani,  Zeus  carried  on  a  war 
against  the  Titans  for  ten  years,  and  at  length 
trinmphed.  The  Titans,  with  the  eiceptioa  of 
Oceanns,  were  confined  for  ever  in  a  subter- 
ranean  dungeon,  where  tbey  were  guarded  by 
the  Oentiman!.  The  name  of  Titans  was  also 
g^ven  to  their  descendants, 

Ttllif  Sir  mnitH,  an  English  architect, 
bom  inLondon  in  1802,  died  iu  Torquay,  April 
20,  18TS.  He  studied  under  Laing,  and  early 
SQperitttended  the  restoration  of  the  church  of 
St.  Dnnstsn-in-the-East.  He  built  the  famous 
eothic  Irvingite  church  in  London,  and  several 
line  railway  stations  in  France  and  England, 
His  most  celebrated  work  is  the  royal  exchange, 
London,  He  was  president  of  the  institute  of 
British  architects  from  1863  to  18Si,  a  mem- 
ber of  parliament  for  Bath  from  18S6  till  hia 
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death,  and  was  knighted  in  186S.  He  was  a 
high  financial  authority,  and  presided  for  some 
time  over  the  London  and  Westminster  bank 
and  the  bank  of  Egypt 

iTIlUS  (Ang.  Sax.  Uotha,  a  tenth),  a  tax  of 
one  tenth  of  the  increase  of  crops,  stock,  and 
avails  of  personal  indnatry,  formerly  and  still 
in  some  oonntriee  levied  for  the  support  of  the 
officers  of  religion,  religions  worship,  or  the 
assistauce  of  the  poor.  This  tax  seems  to  have 
been  of  patriarclial  origin  (Gen.  xiv.  SO),  and 
existed  in  many  of  the  nations  of  antiquity. 
Under  the  Jewish  theocracy  the  tenth  part  of 
the  increase  of  the  property  of  the  Jews  was 
accorded  to  the  Levites,  as  a  substitote  for  the 
landed  inheritance  which  they  forfeited  by 
their  consecration  to  the  temple  worahip,  and 
also  OS  a  compensation  for  their  services. 
Other  tithes  were  also  prescribed  for  the  sac- 
rifices of  the  temple,  and  at  particular  periods 
for  the  poor.  The  early  Ohristian  chnroh 
adopted  volontorily  the  custom  of  consecrating 
to  religions  purposes  a  tenth  of  the  income,  it 
being  admitted  that  first  fruits  and  Mthes  were 
not  of  divine  precept  in  the  new  law,  but  held 
that  the  obligation  of  supporting  the  ministers 
of  religion  is  of  divine  origin.  It  does  not 
appear  that  the  payment  of  tithes  was  ever 
enjoined  as  obligatory  by  the  Greek  or  other 
eastern  ehnrches.  The  first  known  canonical 
enactment  made  for  that  purpose  in  the  I^tin 
church  was  a  statute  of  the  second  council  of 
Tours  in  G67,  and  this  collection  was  enforced 
under  pain  of  excommunication  by  the  second 
council  of  HAcon  in  S86.  In  France,  Char- 
lemagne established  them  by  decree  in  the  6tJi 
century.  In  England  the  first  law  in  relation 
to  them  is  believed  to  have  been  that  of  Ofta, 
king  of  Mercia,  who  brought  the  civil  power 
to  the  aid  of  the  clergy  in  colleoting  their 
tithes.  This  was  subsequently  extended  over 
the  whole  of  England  by  Ethelwnlf.  In  the 
Gth  century  they  were  also  made  obligatory  in 
Scotland,  and  not  long  after  in  Ireland.  At 
first  they  were  paid  to  whatever  church  the 
payer  chose,  but  the  decretal  of  Pops  Inno- 
cent III,  directed  their  payment  to  the  parson! 
of  the  respective  parishes  in  which  they  arose. 
By  the  ecclesiastical  law  tithes  were  divided 
into  three  kinds:  "prsadial,"  or  saoh  as  arose 
immediately  from  the  ground,  like  grain  of 
all  kinds,  fruits,  herbs,  grasses,  hops,  wood, 
&c. ;  "  mixed,"  natural  producta,  but  nurtured, 
and  preserved  in  part  by  the  care  of  man,  buoq 
as  wool,  milk,  pigs,  butter,  cheese,  &c,;  and 
"personal,"  as  of  manual  occnpalionB,  trades, 
fiuieries,  &o.  The  first  two  kinds  were  p^able 
in  gross,  but  of  the  third  class  only  the  \pnth 
part  of  the  clear  gains  and  profits  was  due.  In 
France,  Charlemagne  divided  the  tithes  into 
four  parts,  one  to  muntain  the  edifice  of  the 
chnrch,  another  to  support  the  poor,  a  third  to 
maintain  the  bishop,  and  a  fourth  the  parochial 
clergy.  By  the  original  law  in  England,  all 
lands  except  those  of  the  crown  and  of  the 
church  iteeU  were  tithable ;  but  at  the  refor- 
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tnaUon  manyof  tlie  f  orfUted  oharoh  Umia  when 
flald  were  Bpedsllj  exempted,  and  some  were 
also  exempted  hj  compodtion  and  some  bj 
prescription.  Tne»e  partial  exemptions  tmlj 
made  tbe  bnrden  more  galling  to  tlioM  who 
were  compelled  to  paj  j  and  as  the  tithes  were 
a  tax  for  the  aopport  of  the  elergj  of  the  eatab- 
liahed  ohnrob,  it  was  partioolarlr  annoTing  to 
dissenters,  and  has  been  for  two  centoriea  a 
constant  subject  of  compltunt.  Until  the  reign 
of  William  IV.  the  payment  of  tithes  might  be 
exacted  in  kind,  bat  by  the  act  of  6  and  7  Wil~ 
liam  IV.,  o.  71,  and  sahseqnent  acts,  tithes  have 
been  oonverted  into  a  rent  aharge  pajabli 
money,  bat  varying  annually  aooording  to 


at  three  fourths  their  former  estimated  valne 
previons  to  the  disestablishment  act  of  1869, 
which  abolished  tithes,  and  created  a  common 
fond  for  the  sapport  of  the  Protestant  Episco- 
pal chnrch  and  clergy.  In  France  tithes  were 
aboliabed  at  the  rsTolation,  and  this  example 
was  followed  afterward  by  the  other  oonti- 
nental  states.  In  the  Canadian  provioctt  of 
Quebec  tithes  are  still  collected  by  the  Roman 
OatholiD  oler^,  in  virtue  of  the  old  French  law 
atill  ID  force  there.  In  the  United  States  tithea 
are  only  exacted  by  the  Mormon  hierarchy,  and 
among  them  the  system  is  modelled  on  Uiat  of 
the  Jewish  theocracy. 

TTIUIf  (TiziAKO  VsozLLio),  an  Italian  pdnt- 
er,  horn  near  Pieve  di  Oadore,  Friuli,  in  1477, 
died  in  Venice,  Ang.  97,  1G76.  He  is  said  to 
have  made  his  first  attempts  at  coloring  in 
his  early  childhood  with  Jaices  expressed  from 
flowera.  In  his  ninth  year  he  was  placed 
under  Sebaatiano  Zacoati,  a  Venetian  painter 
and  worker  in  moau(L  and  subseqnently  stud- 
ied under  Bellini.  He  also  came  probably 
under  the  influence  of  Albert  DOrer,  who 
Tinted  Venice  in  1494  and  again  in  1607,  but 
was  indebted  ohieSy  to  his  intimate  friend 
and  fellow  student  Giorgione  for  the  ideas  of 
art  and  color  which  long  governed  him.  At 
Oiorgione's  death  in  1S11  the  styles  of  the 
two  artists  were  so  similar  that  it  was  difH- 
onlt  to  distinguish  their  produotioas,  and  Titian 
readily  completed  the  □nfiuisbed  works  of  his 
friend.  Perceiving  that  breadth  of  form  pro- 
duced breadth  of  color,  he  endeavored  to  see 
natnre  In  a  more  ample  Ught,  and,  instead 
of  copying  or  imitating  her  tones,  to  general- 
ize and  elevate  them  in  accordance  with  his 
original  conceptions.  The  result  was  a  free 
and  serene  beanty  of  form  and  expression,  and 
a  representation  of  life  realidng  what  Eogler 
oall^  ^'  the  glorification  of  earthly  existence, 
and  the  liberation  of  art  from  the  bonds  of 
ecclesiastical  dogmas."  Left  at  the  age  of  84 
without  a  rival,  Titian  entered  npon  a  career 
which  for  the  uniform  excellence  of  its  pro- 
ductions, for  celebrity  and  daration,  haa  per- 
haps no  parallel  in  the  history  of  painting. 
Oommissiona  from  the  wealthy  Venetian  no- 
bility afforded  him  abundant  employment.    In 


1S14  he  vidted  the  court  of  Duke  Alfonao  I.  of 
Ferrara,  for  whom  he  punt«d  the  "Arrival  of 
Bacchus  in  the  Island  of  Nazos  "  and  '■'  A  Sac- 
rifice to  the  Goddess  of  Fertility,"  which  are 
at  Madrid,  and  the  "  Bacchus  and  Ariadne,"  ia 
the  British  national  gallery,  which  presents  an 
epitome  of  all  the  characteristic  beauties  of 
Titian  in  composition,  color,  and  form.  At 
Ferrara  he  aiso  painted  portraits  of  Luorena 
Borgia  and  of  Ariosto.  He  was  again  at  Venice 
from  1C16  to  1680,  when  be  went  to  Bologna 
to  paint  the  portraits  of  the  emoeror  Charles 
V.  and  Pope  Clement  VII.,  ana  to  Mantna, 
where  be  executed  for  the  duke  a  series  of  the 
twelve  Csasars.  At  6G  he  retained  the  vigor 
and  freshness  of  youth,  while  the  magic  charm 
of  his  color  and  the  cheerful  serenity  of  his 
style  seemed  to  mellow  with  time.  In  164S-'5 
he  revisited  Bologna  and  Ferrara,  and  painted 
the  emperor  Charles  V.  for  the  third  or  fonrth 
time,  and  Pope  Paul  III.  After  passing  some 
time  in  the  employment  of  the  doke  of  Ur- 
bino,  he  went  to  Rome,  where  he  produced 
a  masterpiece  in  his  picture  of  the  old  pope 
with  his  grandsons,  Cardinal  Famese  and  Duke 
Ottavio  Farnese.  While  engaged  upon  a  pio> 
ture  of  Jupiter  and  Danafi,  he  was  visited  by 
Michel  Angelo,  who,  after  eipressing  admira- 
tion for  his  coloring,  observed  that  if  he  bad 
been  early  grounded  in  the  principles  of  draw- 
ing, he  would  rank  as  the  first  painter  In  the 
world.  In  1S48  he  was  summoned  by  Charles 
V.  to  Angaborg,  and  received  from  him  the  title 
of  oonnt  palatine  of  the  empire  and  a  pension. 
After  the  abdication  of  Charles  he  continued 
in  great  favor  with  his  son  Philip  II.  of  Spain, 
for  whom  he  paintedimportant  works;  huthis 
pension  was  thenceforth  constantly  in  arrears, 
and  he  was  freqnentiy  obliged  to  petition  the 
Spanish  officials  for  the  sums  due  him  for 
pictures.    The  remainder  of  Titian's  life  was 

S Based  principally  in  Venice,  His  "  Martyr- 
ora  of  St.  Lawrence,"  in  the  Jesuits'  church 
in  Venice,  punted  when  he  was  81,  is  one  of 
his  largest  and  grandest  compositions ;  and 
at  least  one  of  his  celebrated  Magdalens,  that 
in  the  Esonrial,  was  executed  even  later.  At 
90  years  of  age  sorrow  rather  than  time  be- 
gan to  affect  him,  and,  notwitb  standing  he 
clang  resolutely  to  his  art  for  consolation,  the 
vigor  and  beauty  of  his  style  became  impaired. 
In  his  97th  year  he  received  Henry  III.  of 
France,  who  passed  tbrough  Venice  on  his  way 
from  Poland,  with  magnificent  hospitality; 
and  two  years  later,  whUe  yet  occupied  with 
his  art,  he  fell  a  victim  to  the  plafue.  Bis 
latest  work  was  a  dead  Christ  with  Uie  Vir^D 
and  attendant  sunts,  now  in  the  academy  of 
Venice.  By  a  special  exception  in  his  favor 
he  was  buried  in  the  church  of  Santa  Maria 
de'  Frari. — The  works  of  Titian  oonpriae  aa- 
cred  and  profane  history,  mythological  anb- 

i'ects,  portraits,  and  landscapes,  the  lost  named 
leing  generally  treated  in  connection  with 
other  sahjeota,  though  not  always  in  subor- 
dination to  them.    Many  of  the  plotures  paaa- 
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ing  under  hts  name  are  not  weO  antheiitioat«d. 
He  is  seen  to  the  beat  adrantajie  ia  Venice. 
Of  his  earij  piotnrea,  which  reflect  the  style 
of  the  Bellini  modified  bj  the  peooliar  ideas 
deriTSd  from  Giorvione,  the  most  noticeable 
ai«  the  "  Visit  of  Mary  to  Elizabeth,"  ia  ^e 
academy  at  Venice ;  the  VUr^e  ou  i^P*^  ^ 
the  Loavre;  the  "Ohrigt  with  the  Tribate 
Money  "  (engrayed  by  GnstaT  Eilers,  Berlin, 
18Tfi),  at  DrMden;  and  partianlarly  the  "Rea- 
arrection,"  punted  in  five  oompartmenta,  in 
the  chnrch  of  San  Nazoro,  at  Brescia.  The 
more  developed  period  whioh  sacceeded  the 
death  of  Giorsione  oompiises  nearly  all  the 
piotorea  bjr  whioh  he  is  now  known.  The  flrst 
in  celebrity  of  these  perhaps  is  the  "St.  Peter 
Martyr,"  in  the  chnrch  of  Santi  Qiovanni  e 
Paolo  in  Venioe,  whioh  ranks  with  the  "  Mar- 
tyrdom of  Bt.  IJiwrence  "  among  the  painter's 


the  Virgin,"  and  the  Manfrini  palaoe  in  the 
same  city  the  "Entombment  of  Christ."  In 
addition  to  these  may  be  mentioned  the  "Last 
Rapper,"  in  the  Eeouria],  upon  which  he  labored 
seven  years ;  a  "  Virgin  and  Child  with  Swnts," 
in  the  Ufflzi  gallery;  the  "St.  Sebastian,"  in  the 
Vatican ;  the  "  Christ  crowned  with  Tboms," 
fn  the  Lotivre;  varions  well  known  Magdolens 
in  Rome,  Florence,  the  Escnrial,  and  elsewhere; 
and  nnmerons  Madonnas,  Holy  Families,  and 
similar  pieces  scattered  over  Enrope.  Upon 
Bobjects  taken  from  allegory  and  secular  nis' 
tory  he  eiecnted  aeTerBl  important  pictures, 
inolnding  the  "  Victory  of  the  Venetians  over 
the  Janizaries,"  for  the  doge's  palace,  which 
were  destroyed  by  fire.  As  a  oolorist  merely 
Titian  developed  the  resonrces  of  his  art  with 
most  snooeu  in  naked  female  figures.  The 
most  familiar  examples  ore  the  several  Vennsea 
in  the  galleries  of  Florence  and  Dresden;  the 
Danaes  at  Naples  and  Vienna;  the  Flora  in 
the  UfBM  gallery;  "Diana  and  her  Nymphs" 
and  "Venus  rising  from  the  Sea,"  in  the  Staf- 
ford (tallery;  "Venns  and  Adonis"  (a  dnpli- 
cate),  in  the  Britiah  national  gallery;  and  the 
so-called  Venv*  dtl  Pardo  in  the  Lonvre,  As 
a  portrait  painter  he  is  unrivalled ;  and  Fnseli 
says  that  landscape  dates  its  origin  from  him. 
—See  Northoote's  "Life  of  Tlban"  (2  vols,, 
London,  1680),  and  that  by  Crowe  and  Oaval- 
caselle  (18T6). 

nXIcXCJL  a  lake  of  South  America,  partly  in 
Bolivia  and  portly  in  Peru,  in  the  valley  of  the 
Desaguadero,  more  than  13,000  ft.  above  the 
sea.  From  recent  but  incomplete  SDrreys  it 
is  estimated  to  be  aboet  100  m.  long,  wi^  an 
average  breadth  of  SB  m.  Scattered  over  its 
surface  are  many  small  islands  oontaining  the 
remarkable  mina  called  Tiagaanaco.  These  in- 
dicate a  higher  order  of  art  than  any  existing 
at  the  time  of  the  Spanish  conquest,  and  a 
higher  civilization  than  the  aboriginal  monu- 
ments at  Palenque.  According  to  the  early 
Spanish  chroniclers,  the  Peruvians  had  but  the 
vaguest  tra4itioiu  of  their  origin,  and  there 
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are  striking  evidenoes  of  their  great  antiquity. 
Some  of  the  structures,  on  a  pyramidal  plan, 
appear  to  have  covered  several  acres,  bnt  the 
moat  remarkable  feotnree  still  remaining  are 
monolithic  doorways,  pUlars,  and  statnes  elab- 
orately Bcalptnred  in  a  style  fonnd  nowhere 
else.  One  of  these  doorways  is  10  ft.  high 
and  18  ft.  broad,  with  an  opening  S  ft.  4  in. 
by  8  ft.  S  in.,  the  whole  cut  from  a  aingle 
stone.  Its  E.  front  hea  a  comioe,  in  the  mid- 
dle of  whioh  is  a  human  fignre  crowned  with 
rays,  interspersed  with  serpents  with  creeted 
heads.  On  each  side  are  three  rows  of  human 
and  other  fignres,  apparently  symbolic.  The 
Btatnea  are  much  broken,  bnt  their  original 
dimensions  were  colossal.  The  whole  neigh- 
borhood is  strewn  with  vast  blocks  of  stone 
elaborately  wrought  The  principal  hiins  are 
on  an  island  bearing  the  same  name  as  the 
lake,  close  to  the  S.  TT.  shore.  On  some  of 
the  islands  are  other  monuments  of  great  ex- 
tent, but  of  true  Pernvian  type,  apparently 
the  remains  of  templea  destroyed  on  the  arri- 
val of  the  Spaniards.  (See  Atmasas.)  Since 
IBTl  two  small  steamers,  carried  in  pieces 
across  the  Andes,  have  been  launched  on  the 
lake.  A  railroad  extending  about  220  m., 
across  the  Andes,  from  Areqoipa  to  Pnno  on 
the  W.  shore  of  I«ke  Titioaco,  was  begun  in 
1870  and  oompleted  Jan.  1,  18H,  at  a  cost  of 
182,000,000.  It  opens  to  market  the  wealth 
of  the  lake  shores,  alpaca  wool,  cinchona, 
chocolate,  coffee,  and  other  prodncts,  and  the 
silver,  copper,  and  timber  of  the  surrounding 
mountains, 

TTTJHIB,  or  TOhs,  TkcnsB,  a  Qerman  vocal- 
ist of  Hungarian  eitractloi),  bom  in  Hambarg 
In  1834,  died  in  England,  Oct  Q,  I8T7.  She 
appeared  upon  the  operatic  stage  in  Hambarg 
at  the  age  of  IG,  was  engaged  for  the  opera  in 
Frankfort,  and  subsequentiy  entered  into  an 
engagement  for  three  years  with  the  director 
of  the  imnerial  theatre  at  Vienna,  dnring  which 
she  established  her  reputation  as  a  representa- 
tive of  the  greater  rAles  of  the  lyric  stoge.  anch 
as  those  of  Leonora  in  Fid«lu>,  Valentina  in  Zm 
KuffUMtoU,  and  Donna  Anna  in  JDon  Oiownmi. 
At  the  close  of  this  engagement  she  transferred 
her  Berviees  to  Her  Majesty's  theatre,  London, 
and  snbaeqnently  took  part  in  the  great  musi- 
cal festivaU  in  that  country,  being  equally  dis- 
tingnished  as  an  operatic  and  oratorio  singer. 
Inl67S  she  visited  America. 

TFIUKKj  the  popular  name  of  the  small 
dentirostral  birds  of  the  family  mDlaeillida, 
subfamily  anthina,  and  genus  anthv*  (Becbst.). 
They  resemble  the  larks  in  their  markings  end 
in  ^e  long  hind  claw,  and  the  wagtails  In  their 
movements  and  habite  on  the  ground,  an^  evi- 
dently are  intermediate  between  these  sub- 
families. In  this  genos  the  bill  is  rather 
straight  and  slender,  with  the  tip  notched: 
wings  very  long,  the  first  three  quills  equal 
and  longest,  and  the  tertials  nearly  as  long 
OB  the  primiaries;  tail  moderate  and  slightly 
notched;  tarsi  and  toes  long  and  slender,  th« 
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hind  toe  long  with  s  rery  long  sharp  claw. 
Tha  Bpeciea  &ra  namerooa,  inbabitia^  moBt 
p&rta  of  the  world  and  in  every  variety  oi 
region,  some  being  migratory,  other*  perma- 


Amcrlau  HtlutL  (Anllma  LDdaridinDi). 

nent  residents.  The  nest  is  made  upon  the 
ground,  of  dry  grass  and  stalks,  lined  with  finer 
plants  ajid  hair ;  the  eg^  are  four  to  six.  The 
American  titlark  (^A.  LttdozieitoMi,  Licht.)  is 
6}  in.  long  and  11  in.  in  alar  extent;  olive 
brown  above,  each  feather  darkest  in  the  mid- 
dle; beneath  yellowish  brown,  the  aides  of  the 
nock  spotted  longitudinally  with  dark  brown ; 
aroand  eyes  and  superciliary  stripe  yellowish  ; 
central  tail  feathers  like  back,  the  others  black- 
ish brown,  the  external  one  mostly  white  and 
a  white  spot  at  the  end  of  the  second;  prima- 
riea  edged  with  whiUsh,  and  the  other  qnills 
with  pde  brownish ;  bill  and  feet  black.  It  is 
very  generally  distributed  over  North  Ameri- 
ca, extending  to  the  Pacific  and  to  Greenland, 
and  is  accidental  in  Europe.  Tbe  fiight  is  ex- 
oeedingly  easy  and  graceful;  it  occurs  in  flocks 
of  tensorhundredsmnningfast  on  the  ground. 
It  is  found  in  the  fields,  on  the  prairies,  along 
rivers,  and  on  the  sea  shore ;  the  notes  are 
clear  and  sharp  tweets,  the  last  much  pro- 
longed ;  it  breeds  as  far  N.  as  Labrador,  both 
sexes  incubating,  and  sitting  so  closely  as  al- 
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it  rings  from  the  middle  of  April  to  the  end  of 

July,  and  reara  two  broods  in  a  season;  itj 
notes  are  remarkably  fine,  the  bird  uttering 
them  p«rched,  seated,  or  flying,  in  the  last  case 
be^nning  at  a  oonsiderable  height,  hovering  a 
little  while,  and  descending  warbling  Vt  the 
groand.  It  is  in  the  neat  of  this  species  that 
the  cackoo  generally  places  its  e^B. 

TinHMSE,  the  popular  name  of  tbe  norms, 
a  subfamily  of  the  warblers,  fonnd  in  all  parts 
of  the  world  except  8onth  America.  Tbe  bill 
is  short,  strong,  rather  conical  and  atrsight, 
with  the  tip  entire;  nostrils  generally  coa- 
oealed  by  the  frontal  plumes ;  wings  modenle 
and  pointed,  with  the  first  thre«  qnills  grad- 
aat«a;  tail  more  or  leas  long,  rounded  and 
even ;  tarsi  long,  slender,  and  scaled  in  front; 
inner  toe  shortest ;  daws  strong  and  curved.— 
In  tbe  typical  genoa  panu  (Linn.)  the  bill  is 
somewhat  cnrved,  not  very  stout ;  the  head  ii 
not  crested ;  the  fourth  and  fifth  quills  are 
equal  and  longest ;  the  crown  and  throat  gen- 
erally block.  There  ore  more  than  SO  speda 
described  in  North  America,  Europe,  Asia,  and 
Africa,  small,  sprightly,  and  bola  birds,  and 
many  of  them  with  beautiful  colors.  Tfasy 
sometimes  do  considerable  damage  in  orchordi 
by  picking  open  the  buds  in  search  of  insects. 
The  nests  are  made  in  the  forks  of  bushes  and 
trees,  of  moss,  grasses,  and  wool,  lined  with 
hair  and  feathers ;  many  of  the  best  known  spe- 
cies deposit  their  eggs  in  holes  of  decayed  trees, 
left  by  the  woodpeckers  or  made  by  tbem- 
selves;  the  eggs  are  six  to  twelve. — Tbe  lir- 
gcst  of  the  wed  known  American  species  is  the 
tufted  titmoDse  (lophophanet  bicoUr,  Bon^.), 
8^  in.  long  and  about  10  in.  in  alar  extent; 
the  crown  has  a  oonapicuous  crest,  the  bill  it 
conical  with  the  upper  and  lower  outlines  con- 
vex, wings  graduated  with  the  first  quill  verj 
short,  and  the  tad  moderately  long  and  roocded. 
The  oolor  above  is  aahy  black ;  frontal  band 
black ;  under  parts  uniform  whitish,  ddcs 
brownish  ohestont;  sides  of  head  nearly  wMle^ 
and  bill  black.    It  ia  found  throughout  eastern 
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tt  to  allow  themselves  to  be  trodden 
before  flying;  the  eggs  are  six,  i  hj  ^ 
reddish  brown,  with  darker  dots  and  lines  at 
the  larger  end.  The  Missouri  titlark  (neoeorffi 
Spragati,  8clat«r),  SJ-  in.  long  and  9^  in.  in 
extent  of  wings,  in  song  and  habits  comes  the 
nearest  of  American  birds  to  the  European 
skylark. — Among  the  European  species,  tbe 
most  extensively  distributed  is  tbe  meadow 
titlark  or  pipit  (X.  prattruu,  Beohst.),  also 
calle'd  titling;  it  Is  6}  in.  long  and  91  in.  in 
alar  extent,  olivaceous  above,  spotted  with 
dusky;  brownish  white  below,  tinged  ante- 
riorly with  red ;  neck,  sides,  and  fore  part  of 
breast  with  oblong  brownish  black  spots.  It 
is  of  slender  and  elegant  form,  generally  dis- 
tribnted  over  Enrope,  a  permanent  resident  in 
Great  Britain,  and  most  abimdant  in  meadows; 


Tulted  TiODOuia  (LopbopbaoM  likotor). 

North  America  to  the  Missouri,  appesring  in 
the  middle  states  about  May  I,  in  the  suouaer 
inhabiting  the  forests,  in  flocks  or  families  of 
eight  or  ten,  in  company  with  the  natlutfe)i 
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and  downy  woodpecker;  tiie  note  is  a  Hnd 
of  pleasing  whistle ;  the  eggt  are  six  or  eight, 
white  with  &  few  red  spots  at  the  larger  end, 
and  are  laid  in  holes  of  decayed  trees. — In 
the  geinia  parut  (Linn,)  belongs  the  black- 
oapped  titraonae  or  chickadee  (P.  atrieapUlut, 
Liim.).  (See  Blackcap.)  The  Largest  of  the 
European  speoiea  ia  the  great  titmoose  or  tit 
(P.  mt^or,  Linn.),  called  aiso  oxeye  and  black- 
cap in  England,  and  la  eharhonniire  in  France ; 
it  is  less  than  6  in.  long,  with  the  head,  fore 

iiart  of  Deck,  transverse  band  on  sides,  and 
onfritudinal  one  on  breast  and  abdomen,  black ; 
cheeks  white,  back  yeUowish  green,  and  breast 
and  sides  yellow ;  wings  and  tail  grayish.  Its 
oaoal  note  ia  a  load  cheep  followed  by  a  harah 
chatter,  in  the  spring  resentbling  the  filing  of 
a  aaw  and  heard  to  a  great  distance;  it  imi- 
tates the  notes  of  other  birds,  and  in  its  habita 
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Hanging  Tit  (FiroIdH  piiidllBDIu). 

and  food  shows  an  alliance  to  the  jays ;  in  ita 
search  for  flies  it  viaits  the  cottage  tops  and 
pulls  the  straw  from  the  thatoh;  it  is  foncd 
from  Norway  and  Sweden  to  the  southern 
bonndaries  of  Earope.  The  blae  tit  (P.  eam- 
Uu*,  Linn.)  is  4$  in.  long  and  Tl  in.  in  alar  ex- 
tent, with  the  npper  part  of  the  head  light  blue 
and  encircled  with  white ;  band  ronnd  neck, 
and  before  and  behind  eyes,  duller  bine;  cheeks 
white,  back  light  yellowish  green,  under  parts 
pale  grayish  yellow,  and  middle  of  breast  dnll 
Dine.  This  is  the  handsomest  and  most  fami- 
liar species;  in  antnmn  it  quits  the  woods  end 
thickets  and  visits  the  gardens  and  orchards,  in- 
cessantly hopping  about  among  the  branches, 
{ert  and  irritable;  it  is  called  tomtit,  bluecap, 
luebonnet,  and  billy-biter  in  various  parts  of 
England.  It  is  a  permanent  resident  in  Great 
Britain;  it  ia  very  bold  when  aitting,  hissing 


like  a  snake  or  angry  kitten,  and  severely  bi- 
ting the  hand  brought  near  the  nest. — The 
hanging  tit  {paroidei  pendulinvM,  Koch),  H 
in.  long,  is  reddish  gray  above,  with  wings  and 
tail  blackish,  and  lower  parte  rosy  white ;  it 
is  found  in  eastern  and  northern  Enrope,  and 
constructs  very  artistically  a  nest  woven  of  the 
fibres  of  bark  and  the  cotton  of  the  seeda  of 
willows,  fastened  to  a  reed  or  thin  branch  and 
sarrounded  by  closely  tangled  bushes,  which 
protect  it  from  the  wind  and  hide  it  from  view, 

xniiS,  a  N.  E.  county  of  Texas,  bounded  N. 
by  Sulphnr  fork  of  Ked  river,  B.  by  Big  Cy- 
press bayou,  and  intersected  by  White  Osk 
bayou;  area,  B40  sq.m. ;  pop.  in  1870, 11,83B, 
of  whom  2,818  were  colored.  The  surface  is 
generally  level  and  the  soil  fertile.  The  county 
is  well  timbered,  and  contains  iron  ore.  The 
chief  productions  in  1870  were  882,029  bnshels 
of  Indian  com,  6,632  of  oats,  48,B4S  of  sweet 
potatoes,  and  7,089  balea  of  cotton.  There 
were  8,487  horses,  4,697  milch  cows,  10,78* 
other  cattle,  S,798  sheep,  28,711  swine,  and 
7  saw  milla.    Capital,  Moont  Pleasant. 

imiB  (TiTce  Flaviub  Sabihdb  Vespabia- 
itvb),  a  Roman  emperor,  bom  Dec.  SO,  A.  D.  40, 
died  near  Beate  In  the  Sabine  country,  SepL 
18,  81.  He  waa  the  son  of  Vespasian,  and  waa 
edncated  in  the  imperial  household  with  Bri- 
tannicas,  the  son  of  Olandios,  who  was  poi- 
soned by  Nero.  While  still  young  he  served 
as  military  tribune  in  Britain  and  Germany, 
and  subsequently  became  qutestor.  During  the 
Jewish  war  he  commanded  a  legion  under  his 
father,  and  captured  Taricbna,  Gamala,  and 
other  places.  When  Vespasian,  proclaimed 
emperor  by  hta  army,  went  to  Borne,  he  left 
Titns  to  end  the  Jewish  war,  which  he  accom- 

flished  in  Beptember,  70,  by  the  capture  of 
emsalem  and  the  massacre  and  dispersion  of 
its  inhabitants.  Subsequently  he  returned  to 
Borne  by  the  order  of  his  father,  carrying  with 
him  Berenice,  the  daughter  of  Herod  Agrippa, 
with  whom  he  had  fallen  in  love  (see  Bibe- 
KtOB),  and  by  his  prompt  obedience  proved 
that  the  rnmors  which  charged  him  with  aim- 
ing at  the  throne  were  unfounded.  For  their 
common  success  in  the  Jewish  war  he  bad  with 
his  father  the  honor  of  a  triumph,  and  the  arch 
of  Titus  then  erected  is  still  standing.  (See 
Roue,  vol.  xiv.,  p.  412.)  During  the  remain- 
ing years  of  the  reign  of  Vespasian  he  was 
employed  In  discharging  the  highest  functions 
of  state.  He  drew  up  the  imperial  edicts,  and 
was  permitted  to  write  letters  in  the  emperor's 
name.  He  ascended  the  throne  In  79,  and  soon 
dispelled  the  impression,  produced  by  some 
featurea  of  his  earlier  condnrt,  that  he  would 
be  another  Nero,  The  people  called  him  amor 
et  delicia  ffetieru  humani,  and  Suetonius  re- 
cords that  he  exclaimed.  Amid,  diem  perdidi, 
whenever  a  day  passed  without  his  being  able 
to  do  a  serrice  to  a  friend  or  petitioner.  His 
reign  was  marked  by  a  succession  of  terrible 
calamities,  the  injuries  inflicted  by  which  he 
made  earnest  efiorts  to  repair.     In  79  the 
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towns  of  Hercnlaneam,  Stabile,  and  Pompeii 
were  deatrojed  ■  in  SO  a  great  fire  broke  oat 
in  Rome  whiob  lasted  three  da^s,  and  a  plagao 
began  to  ravage  the  city,  of  whioh  thoauuds 
died  dailf.  Titos  almost  eshansted  his  finan- 
ces in  order  to  ralieTO  his  uufortonate  anb- 
jeota,  repaired  manj  aqnedaots,  made  a  road 
from  Rome  to  ArimiiiQin  (the  modem  Rimini), 
oompleted  the  Ooloasenm,  whioh  bis  father  had 
begun,  and  also  constmoted  the  baths  called 
the  baths  of  Titos.  In  dedicating  these  two 
last,  he  gave  magnificent  entertainmesta,  wliich 
continued  100  daya,  on  one  of  which  6,000  wild 
baaats  are  said  to  have  been  set  fighting  in 
the  new  amphitheatre.  He  checked  allproseoa- 
tioQs  of  lata  majettat,  and  pnnished  all  infonn- 
era.  Ha  pardoned  his  brother  Domitian,  who 
seTeral  times  had  attempted  to  snpplant  him. 
MeanwMle  his  health  declined,  and  going  to 
the  Sabine  oonntrj,  he  expired  in  the  same  vil- 
la in  which  his  father  had  died.  Titus  is  said 
to  have  written  Greek  poems  and  tragedies. 

mCSt  a  eompanion  and  fellow  laborer  of 
the  apostle  Fan).  He  was  a  Oreek,  and  was 
one  of  those  persons  sent  from  Antioch  to 
Jarnsalem  to  oonenlt  the  spostlea,  and  it  was 
not  judged  neoesaarj  that  ha  shonld  be  cir- 
onmoised.  He  accomp>anied  Panl  to  Jerusa- 
lem, was  his  agent  at  Oorinth  and  in  Dalma- 
tia,  and  was  left  with  eooleriaatioal  commis- 
sions on  the  island  of  Crete.  Aocordiug  to 
ecDle3ia.itioal  authorities  and  tradition,  he  was 
the  tlrst  bishop  of  Crete. 

TITliS,  ^italle  to,  a  canonical  book  of  the 
New  Testament,  addressed  \>j  the  apostle  Paul 
to  his  disciple  Titiu.  This  and  the  two  epis- 
tles to  Timothy  form  the  pastoral  letters  of 
the  apostje,  all  of  which  have  so  many  points 
in  common  that  their  authenticity  has  been 
generally  attacked  and  defended  simnltaneons- 
ty.  The  date  of  the  Epistle  to  Titns  has  been 
the  subject  of  much  dispute,  some  fixing  it  as 
early  as  the  year  5S,  others  as  late  aa  66,  oth- 
ers at  various  intermediate  years.  The  apostle 
famishes  Titus,  whom  he  bad  left  behind  in 
Crete,  with  rales  of  conduct  for  himself,  es- 
pecially in  regard  to  the  appointment  of  elders 
(i.  6-6),  and  certain  false  teachers  (i.  10-16),  as 


Timothy  generally  include  also  the  Epistle  to 
Titus.    (See  Timotht,  EpisTLEa  to.) 

inVSnUG,  a  city  of  Crawford  oo.,  Penn- 
sylvania, on  Uil  oreek,  S6  m.  N.  by  E.  of  Pitta- 
burgh,  and  40  m.  8.  8.  E.  of  Erie ;  pop.  in  1870, 
8,639;  in  1876,  about  10,000.  It  lain  the  midst 
of  a  fine  dairy  region,  and  is  surrounded  by 
bill*.  The  streets  are  broad,  straight,  and  well 
paved;  the  dwellings  are  of  wood  and  brick, 
and  are  surrounded  by  gardens  j  the  business 
blocks  are  of  brick.  It  is  well  drained,  lighted 
with  gas,  and  has  Holly  water  worlts.  It  com- 
monicates  with  Baftalo,  Erie,  Pittsbnrgh,  and 
other  points  by  meana  of  the  Dnnkirk,  Alle- 
ghany Valley,  and  Pittsburgh,  the  Oil  Oreek 
and  Alleghany  River,  and  the  Union  aad  ntna- 
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ville  railroads.  Titusville  is  the  chief  place  in 
the  oil  re^on,  and  owes  its  prosperity  to  the 
petroleum  wells  in  the  vicinity.  It  had  only 
SOO  inhabitants  in  186S,  when  the  production 
was  commenced.  It  contuna  seven  oil  refine- 
ries, using  6,000  barrels  of  crude  i>etroleum 
daily;  tliree  oil-tMrrel  factories,  besiaes  a  num- 
ber of  cooper  ahopL  together  producing  3,000 
barrels  a  day ;  four  iron  works  and  foanderies, 
mAnuf  aoturing  steam  engines  and  boilers,  stop- 
cocks and  pipe  fittings,  and  oil-well  tools,  and 
also  doing  braas  casting  and  finishing;  two 
snlphario  acid  factories,  two  fioaring  mills, 
two  lager-beer  breweries,  four  banka,  a  high 
aohool,  foar  ward  schools,  two  Roman  Oalho- 
lie  schools,  two  daily  and  weekly  newap^kera, 
and  13  charchea. 

TITOU  (ano.  Txbar),  a  town  of  Italy,  in  the 
provinoe  and  10  m.  E.  'S.  E.  of  the  city  of  Rome, 
on  the  Teverone  (anc.  Anio)  and  on  the  slope 
of  Mt.  Rtpoli ;  pop.  about  S,000.  It  is  remark- 
able for  magnificent  soenery  and  for  its  an- 
tiquities, which  include  villas,  bridges,  and  the 
temples  of  the  Sibyl  and  of  Yesta.  The  cele- 
brated falls  of  the  Anio  were  best  seen  from 
the  grottoes  of  Neptune  and  the  Sirens  till 
1826,  when  the  artificial  wall  over  which  they 
Sowed  was  destroyed  by  an  inundation.  The 
course  of  the  river  was  then  diverted  by  cat- 
ting two  long  tunnels  through  tbe  rock  of  Mt. 
Catlllo,  floiflhed  in  1884;  the  new  falia  thus 
formed  are  exceedingly  pictureaqae,  as  well  as 
the  numernoa  amall  cascades  in  the  W.  part 
of  the  town. — The  ancient  Tibur,  probably  a 
Sioulian  city,  was  one  of  the  early  rivals  of 
Rome.  Ai  a  member  of  the  Latin  league,  it 
was,  after  a  protracted  struggle,  taken  in  S36 
B.  C,  and  deprived  of  a  part  of  its  territory. 
Remaining  nominally  independent,  it  became 
a  resort  of  Roman  exiles.  It  was  famed  for 
the  worship  of  Hercules  in  one  of  the  most 
beantiful  temples  of  the  period,  and  for  ita 
associations  with  illnstrious  Romans  who  bad 
villas  here  during  the  republic  and  the  early 
days  of  the  empire.  The  doraun  of  Hadrian, 
B.  of  Tibur,  extended  over  8  m.,  end  incloded 
many  public  buildings  besides  a  magnifieeat 
palace.  In  the  middle  ages  the  town  again 
became  important.  Pius  II.  bailt  the  oastle  in 
its  present  form  near  the  gate  Santa  Groce. 

lUXCiU,  or  Iksala  (Aztec,  "land  of 
bread"),  a  state  and  city  of  tbe  republic  of 
Uezico.  The  state  is  bounded  W.  by  the  state 
of  Mexico,  and  on  all  other  sides  by  that  kA 
Puebia;  area,  1,498  sq.  m.;  pop.  in  1871, 121,- 
666.  In  area  it  is  the  smallest  of  the  Mexican 
states,  not  including  the  federal  district.  It 
received  its  name  from  its  great  fertility  in 
maixe.  The  city,  capital  of  the  state,  is  be- 
tween two  mountains  on  an  upper  branch  of 
the  river  Hesoala,  20  m.  N.  of  the  oity  of  Fae- 
bla,  and  70  m,  E,  by  8.  of  Mexico;  pop.  about 
5,000.    It  has  a  cathedral,  state  house,  oishop's 

Balace,  and  the  oldest  Franciaoan  otmrent  in 
[exioo. — The  Teohichimeca  founded  the  Tlax- 
oalan  republic,  which  saoceasfully  reeasted  all 
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efforts  of  mrroandiDg  tribes  and  even  of  tb« 
Uesican  monarchj  for  its  aubjagation.  In 
IdlQ  the  TlaxoataoB  resisted  the  morcih  of  Cor- 
tes, bat,  after  being  defeated  io  fonr  battles, 
the?  submitted  as  vasaats  to  Spun,  but  refused 
to  abjure  their  religiOD.  (See  Oobtks.)  The 
city  is  said  to  have  nambared  at  the  time  of 
tfao  inrasion  about  20,000  families,  and  Sept. 
18,  the  day  of  Cortes's  entrance,  is  still  cele- 
brated there. 

TLEMCEN,  a  ton-n  of  Algeria,  in  the  province 
and  68  m.  8.  W.  of  the  cit}'  of  Oran;  pop.  in 
1872,  18,722,  including  S,000  French.  It  is 
the  HtroQgest  Algerian  fortress  on  the  Moroo- 
CBD  border,  and  one  of  the  most  picturesque 
places  of  the  coantry.  It  has  about  SO  moMues, 
the  moat  magnificent  being  that  of  Bid  Ibraliim. 
Trade  and  industry  are  active,  and  increasing 
in  consequence  of  improved  communications. 
It  was  originally  called  Jiddah,  and  for  several 
centuries  was,  with  occasional  interruptions, 
the  capital  of  an  independent  kingdom,  with  a 

Sopulation  estimated  at  more  ^an  100,000. 
[any  vestiges  of  its  former  splendor  remain. 
(See  Hittoir*  dti  roit  de  TUmeen,  from  the 
Arabic,  by  the  abbS  Barg^  Paris,  1B62.)  In 
the  16th  century  it  fell  under  the  dominatioD 
of  the  Turks,  who  allotted  it  to  the  dey  of  Al- 
giers, The  inhabitants  having  revolted  in  1670, 
the  place  was  burned.  The  French,  after  a 
brief  occupation,  restored  it  in  1887  by  treaty 
to  Abd-el-Kader,  and  they  did  not  recover  pos- 
session  until  after  partly  destroying  the  town 
in  1842,  since  which  time  they  have  greatly 
strengthened  the  fortifications. 

TOID,  the  common  name  of  a  well  known 
family  of  anourous  or  tailless  batracbians,  the 
general  character  and  anatomy  of  which  have 
been  described  under  Ahpbibu.  and  Fboo. 
The  bufonida,  which  comprise  the  common 
toads,  nava  a  well  developed  tongue,  jaws 
rather  sharp  at  the  edge  but  without  teeth, 
thick  and  heavy  body,  and  skin  more  or  less 
covered  with  glandular  warte  which  secrete 
an  acrid  fiuid ;  the  hind  legs  are  but  little 
longer  than  the  anterior.  Aocording  to  Agas- 
siz,  the  teads  should  rank  higher  than  the 
frogs,  from  their  more  terrestrial  habits ;  the 
embryonic  web,  which  still  unites  the  fingers 
of  the  frog,  disappears  in  the  toad,  and  the 
ontaneons  glands  of  the  skin  do  not  exist  in 
frogs.  Toads,  like  frogs,  absorb  moisture  by 
the  skin,  which  is  oast  at  Intervals,  coming  ofi 
in  lateral  halves  which  are  swallowed  by  the 
animal  at  a  gulp ;  the  skin  feels  bard  to  the 
toaoh,  and,  according  to  Mr.  Rainey  ("Micro- 
soopio  Journal,"  18CC),  eonteins  a  layer  of 
earthy  matter  under  the  dermis  effervescing 
with  acids,  considered  by  him  the  analogue 
of  what  becomes  a  continuous  bard  dermal 
skeleton  in  the  testudinata.  Like  frogs,  they 
have  also  a  large  sac  resembling  a  bladder, 
often  found  filled  with  pure  water,  in  no  way 
connected  with  the  kidneys,  but  formed  of 
the  allantois,  serving  as  a  reservoir  of  water 
and  aiding  in  respiration,  Itswalls  being  high- 
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ly  TBscatar.  The  acrid  fluid  of  the  skin  may 
he  pressed  out  from  two  eminences  like  split 
beans  just  behind  the  head ;  it  comes  forth  in 
a  Jet,  and  will  make  the  eyes  smart  severely 
if  it  touches  them.  The  hyoid  bone  being  ab- 
sent, the  root  of  the  tongue  is  attached  ante- 
riorly in  the  concavity  formed  by  the  branches 
of  the  lower  jaw,  the  free  extremity  pointing 
backward  when  at  rest;  it  is  capable  of  pro- 
trusion in  a  reversed  position  so  rapidly  that 
the  eye  cannot  follow  it.  They  ere  not  only 
inoffensive,  but  of  great  service  to  man  in  de- 
stroying noxious  insects  and  larvai ;  they  usu- 
ally lie  hid  during  the  day,  but  come  out  at 
diuk  in  woods,  fields,  and  gardens,  in  search 
o*  food,  and  are  not  nnfrequently  found  in 
cellars  and  dark  places  about  houses;  their 
metamorphoses  are  of  the  same  character  as 
those  described  under  Fsoo ;  they  live  ont  of 
the  water  except  during  the  breeding  season 
in  Uarch  or  April ;  during  winter  they  remain 
torpid  in  holes  and  crevices,  under  stones, 
stumps,  &c. ;  they  lay  a  great  number  of  egga 


CammBn  Eampun  Tud  (Bufo  TSlguli}. 

united  into  long  strings,  enclosed  in  a  ge- 
latinous substance,  generally  two,  which  the 
male  draws  out  with  his  hind  feet.  The  fpe- 
oies  are  less  numerous  than  in  the  terrestrial 
and  tree  frogs ;  they  are  found  in  both  hemi- 
spheres, but  unequally  distributed,  being  most 
abundant  in  America,  and  least  so  in  Europe, 
which  has  not  a  single  species  peculiar  to  it, 
both  the  common  toad  and  the  natterjack  oc- 
curring also  in  Africa  and  Asia ;  they  sre  more 
abundant  in  Asia  tlian  in  Africa,  and  only  one 
is  described  in  Anstralia;  Bumgril  and  Bi- 
bron  recognize  only  86  species  of  hufenida, — 
In  the  genus  Ivfo  (Lanr.)  the  tongue  is  ob- 
long, free  posteriorly ;  anterior  limbs  four- 
toed  and  free,  the  posterior  five-toed  and  semi- 
palmated ;  the  tuberosity  behind  each  eye, 
above  the  tympanum,  poroos  and  cushion- 
shaped  ;  head  obtuse  in  front,  the  upper  jaw 
descending  directly  downward  so  that  the  in- 
termaxiUaries  do  not  project  in  front  of  the 
cranium.  The  common  European  toad  or  pad- 
dock {B.  vulgarit,  Laur.),  h  Bravavd  of  the 
French,  is  8  to  8i  in.  long,  of  a  lurid  brown- 
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iah  gray,  with  reddUtt  brown  taberdes  and  a 
blackish  stripe  eit«rDaU7  or  along  the  glands 
on  the  sides  of  the  head ;  the  iris  red  or  gold- 
en ;  the  body  thick  and  roach  inflated.  It 
feeda  on  ioBecta  and  worms  of  all  kinds,  bnt 
will  touch  only  a  living  and  a  moving  prey ; 
it  remains  motionless,  with  eyes  Sxed  on  its 
intended  victim  till  it  oomes  within  reach  of 
its  tongne,  which  is  darted  onC  with  extreme 
rapidity  and  aconraoy ;  when  it  seizes  a  worm, 
it  pnshos  it  into  the  month  with  the  fore  feet 
till  all  disappears,  and  the  animal  is  swallowed 
whole.  It^  motions  are  by  a  kind  of  crawl; 
when  alarmed  it  stops  and  swells  ont  the  body, 
and  aometimes  makes  short  and  awkward  leaps. 
The  eggs  are  in  a  double  series,  9  or  4  ft.  long 
and  two  lines  thick,  and  are  laid  in  the  spring 
two  or  three  weeks  later  than  those  of  the 
frog,  the  yonng  being  folly  developed  by  the 
last  of  summer ;  they  are  smaller  and  blacker 
in  all  their  stages  than  the  young  of  the  frog. 
Small  toads  of  this  and  the  oommon  Nortb 
American  spedes  are  often  f onnd  in  places,  snob 
as  gardens  and  cellars,  where  they  could  neither 
have  had  access  to  water  nor  have  been  intro- 
dnoed  from  without,  and  therefore  could  not 
have  gone  throngh  the  usual  stages  of  tadpole 
Ajistenoe ;  the  g^lls  must  have  disappeared 
shortly  after  birth,  if  they  ever  existed ;  they 
appear  to  have  the  power  of  prematurely  an- 
Buming  the  functional  conditions  of  terrestrial 
animus  when  oircnmstanoea  demand  it ;  a  sim- 
ilar rapid  metamorphosis  is  observed  as  a  rule 
in  the  Surinam  toad  mentioned  below.  (See 
"Annala  and  Magazine  of  Natural  History," 
vol.  zi.,  London,  18QS.)  The  toad  has  been 
regarded  as  venomooH  in  almost  all  countries 
and  ages,  its  saliva,  bite,  and  cutaneous  and 
watery  seoretion  being  supposed  to  be  poi- 
sonous and  more  or  less  maleScent;  the  acrid 
exudation  from  the  skin  is  sufficient  to  pro- 
duce a  painful  irritation  on  a  tender  skin  or 
A  woQuued  mncous  membrane ;  though  it  will 
make  a  dog  quickly  drop  a  toad  from  its 
mouth,  it  has  no  eSect  when  introduoed  into 
the  circulation;  it  not  only  serves  thus  for 
the  protection  of  the  animal,  but  is  probably 

Eartly  exorementitions,  and  assiats  the  lungs 
1  freeing  the  blood  of  carbon.  The  toad  has 
been  known  to  live  86  or  40  years,  and  it  is 
thought  to  attain  a  considerably  greater  age; 
it  has  been  so  far  domesticated  as  to  come  and 
feed  from  the  hand,  and  seems  capable  of  at- 
tachment to  roan.  From  their  well  known 
fondness  for  insects,  toads  make  excellent  traps 
for  the  entomologist,  who  may  thns  procure 
rare  and  otherwise  unattainable  beetles  and 
nocturnal  species,  which  they  can  be  made  to 
disgorge  without  difficulty;  gardeners  often 
put  them  into  hot-housea  to  destroy  anta  and 
other  insects  and  larvEe.  Like  many  reptiles, 
the  toad  can  live  a  considerable  time  witboat 
food  and  with  a  very  small  supply  of  air;  but 
the  alleged  instances  of  their  being  found  im- 
bedded in  solid  stone  or  the  heart  of  a  tree, 
with  no  possible  eommanication  with  the  ex- 


ternal world,  have  no  donbt  arisen  from  errors 
of  observation.  Dr.  Buokland's  experiments 
in  1S2S,  in  connection  with  the  eo-called  ante- 
dilavion  toada,  show  that  these  animals  cannot 
usually  survive  a  long  time,  not  even  a  year, 
deprived  of  eir  and  food.  (See  "Curiosities 
of  Natural  History,"  by  his  son  Francis  T. 
Bncklaud,  1st  series,  London,  18fi9,  pp.  74^66.) 
— The  other  European  species  is  the  natter- 
jack, or  mephitic  or  green  toad  (S.  oalamita, 
Lanr.) ;  it  is  less  than  B  in.  long,  of  a  light 
yellowish  brown  color  clouded  with  dull  olive, 
and  with  a  bright  yellow  stripe  along  the  mid- 
dle of  the  back;  under  parts  yellowish  with 
black  spots,  and  the  legs  with  black  bands; 
iris  yellowish  green  ;  it  is  leas  tumid,  and  the 
eyes  more  prominent ;  the  binds  legs  are  short- 
er and  the  toes  less  palmated,  indicating  more 
terrestrial  habits ;  it  is  less  common,  roore  ac- 
tive, and  frequents  drier  places;  it  is  fonnd 
throughout  Europe,  and  in  Asia  and  N.  Africa. 
—The  oommon  American  toad  (B.  Ameriea- 
nuj,  Le  Conte)  is  21-  to  S  in.  long,  with  short, 
thick,  and  bloated  warty  body ;  anterior  limbs 
large,  posterior  short  with  a  spade-like  pro- 
cess at  root  of  first  toe,  described  as  a  mdi- 
roentary  alzth  toe  by  some  writers;  the  jaws 
entire,  and  the  eyes  large  and  brilliant.  It  has 
a  lon^tadinal  line  of  dirty  white  from  the  oc- 
ciput to  the  Tent,  on  each  side  several  apota  of 
various  colors,  size,  and  shape,  and  a  row  of 
black  end  whitish  ones  extending  to  the  hind 
legs;  lower  parts  grannlated  and  dirty  yellow- 
ish white;  anterior  limbs  dusky  above  with 
small  white  spots,  the  posterior  ashy  with 
blotches  and  bands  of  black.  The  head  is 
smaller  than  la  the  Enropean  toad,  the  body 
less  bloated,  and  the  movements  more  active. 
In  the  breeding  season  toads  and  frogs  do  not 
generally  assemble  In  the  some  pond ;  this 
species  has  been  found  on  aandy  shores  over- 
grown with  beach  grass  and  in  salt  marshes; 
it  is  met  with  from  Maine  and  Oanada  to  the 
Miasiesippi  valley;  its  note  is  a  prolonged  trill, 

continued  by  day  and  night There  are  several 

toad-like  batraohians,  generally  arranged  by 
modem  herpetologiats  in  the  frog  family.  One 
of  these,  the  accoucheur  toad  (£.  obtUtrieaiu, 
Lanr. ;  genua  alytai,  Wagler),  is  common  ia 
the  vicinity  of  Paris,  France,  and  in  8.  Ger- 
many; the  males  not  only  assist  the  females 
in  the  exclusion  of  the  eggs  (which  are  yellow), 
but  afterward  attach  them  to  their  bind  legs 
by  small  pedicles;  the  young  are  developed 
under  ground  in  the  femoral  region  nntH  tney 
reach  the  tadpole  state,  when  the  males  enter 
the  water  ana  the  young  escape. — The  family 
pipida  constitute  tiie  group  of  phrynoglcttet, 
so  named  from  having  no  tongue,  as  distin- 
guished from  the  phaneivgloitet,  in  which  this 
organ  exists;  the  head  is  triangular,  and  the 
small  eyes  are  low  and  near  the  month ;  the 
body  is  broad  and  thick,  the  hind  I^(e  very 
powerful  and  larae,  and  the  toes  nnited  by  a 
complete  and  full  web.  The  family  contains 
only  two  genera,  pipa  (Laur.)  and  oactyUthrQ 
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(Cor.),  euh  vith  a  single  roedea.  In  pipa 
there  are  no  teeth,  and  the  last  joint  ol  tne 
Blender  anterior  toes  is  divided  into  (our  parts. 
In  daetyltthra  the  upper  jaw  has  amall  pointed 
teeth,  the  tonsne  is  at  the  hack  of  the  month, 
and  some  of  tne  hind  toes  have  (alone  among 
botraohianB)  hoof-like  claws;  the  anterior  legs 
are  amall  and  slender ;  the  D.  Capennt  (Onv  ' 
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SnrlQim  l^nd  (Pii*  AuktIcuii). 

is  fonnd  at  the  Cape  of  Good  Hope  and  on  tlie 
Uoxambiqoe  coast.  The  Surinam  toad  (P, 
AiaerieaTia,  Laor.)  has  a  remarkable  and  anom- 
alons  mode  of  reproduction;  the  eggs  do  not 
escape  into  the  water,  but  are  received  by  the 
mole,  who  deposits  tbem  on  the  hack  of  the 
fem^e  and  there  impregnates  tbem  (some 
anthers  saj  that  impregnation  takes  place  be- 
fore the  deposition  of  the  eggs  on  the  back  of 
the  female);  the  skin  becomes  thickened  be- 
tween them,  rises,  and  partly  inrests  each  e^ 
in  a  sao  or  nonch,  covered  bjathin  opercolam 
of  dried  gelatinous  matter,  probably  a  portion 
of  that  which  originally  surrounded  the  egg; 
the  young  go  through  the  usual  changes  in  the 
dorsal  poaches,  and  emerge  perfect  toads ;  the 
yolk  is  large;  the  external  tiranchim  disappear 
at  a  very  early  period ;  the  tail  is  fully  formed 
in  the  embryo,  bnt  is  absorbed  before  it  leaves 
the  egg;  the  embryo  at  this  stage  is  larger  than 
the  original  egg,  so  that  it  mast  have  absorbed 
something  from  the  pouch  of  tbe  parent.  This 
animal  is  commonly  found  in  the  dark  corner* 
of  houses  in  Guiana,  and,  though  very  large 
and  exceedingly  disgusting  in  appearance,  is 
■aid  to  bo  eaten  by  the  natives. 

TOAD  Flffl,  a  spiny-rayed  fish  of  the  lopMvt 
family,  and  genus  iatrae^m  (Bloch),  so  named 
from  its  large  head,  wide  gape,  nsnally  naked 
skin,  and  disgusting  appearance :  it  is  also 
called  frog  fish  and  oyster  fish.  The  head  is 
fiattened  and  wider  than  tbe  body ;  teeth  coni- 
cal, small  and  crowded  on  the  intermaxillariea, 
larger  on  the  lower  jaw,  palate,  and  vomer ; 
operoolam  small  and  spiny ;  head,  lips,  and 
cheeks  provided  with  numerous  fleshy  appen- 
dages ;  lower  jaw  the  longer ;  first  dor^  short, 


with  three  tpinons  rays  almost  concealed  in 
the  skin ;  second  dorsal  and  anal  low,  soft,  and 
long;  ventrals  under  the  throat,  narrow,  with 
three  rays;  pectorals  on  short  urmg  of  five 
carpal  bones;  fourth  branchial  arch  witbout 
gills;  body  generally  scaleless;  no  pyloric 
cteca ;  air  bladder  deeply  forked  anteriorly, 
attached  to  the  vertebne  by  slender  ligaments, 
and  muscular  on  the  ddes.  They  hide  in  the 
sand  and  mud  of  salt  water,  and  occur  in  botli 
hemispheres,  preying  on  fish.  There  are  more 
than  a  dozen  species,  of  which  one  of  the  best 
known  is  the  granting  toad  fish  (£.  ffvunnient, 
Bloch),  found  in  the  seas  of  the  East  Indies; 
the  skin  is  naked,  smooth,  soft  and  spongy; 
the  head  and  jaws  with  nomeroue  cutaneous 
appendages ;  tbe  color  is  brownish  above,  mar- 
bled with  darker,  below  white,  fins  white  with 
brown  bands;  it  is  8  to  18  in.  long,  and  is  said 
to  be  eaten  at  Bombay;  it  received  its  specific 
name  from  its  making  a  gmuting  noise  like  a 
pig,  from  the  expulsion  of  air  by  the  muscular 
air  bladder  through  the  mouth. — The  common 
American  toad  fish  {S.  tau,  De  Eay)  is  much 
like  the  East  Indian,  with  half  a  dozen  more 
rays  in  tbe  second  dorsal  and  anal,  stronger 
teeth,  more  prominent  dorsal  spines,  and  rather 
darker  colors ;  it  is  B  in.  to  a  foot  long,  light 
brown,  marbled  with  black,  and  the  fins  with 
black  lines;  tbe  body  is  covered  with  a  copious 
viscid  secretion ;  the  mouth  very  large,  and  the 
chin  and  cheeks  with  nnmerona  fleshy  appen- 
dages. It  is  found  from  Maine  to  the  gnlf  of 
Mexico  end  the  West  Indies,  on  the  New  Eng- 
land coast  usually  in  ponds  and  lagoons  con- 
nected with  tbe  sea,  in  muddy  thoai  water,  or 
under  eel  grass  and  stones.  The  disgusting 
appearance  of  this  fish,  its  slimy  body,  goggle 


n  T«d  rish  (Bitnchag 


said  to  be  delicate,  palatable,  and  wholesome; 
it  is  a  savage  biter,  and  capable  of  inflicting 
severe  wounds.  Other  species  are  found  in  the 
Indisn  and  African  seas,  and  some  larger  ones 
with  soft  scales  on  the  Brazilian  coast. 

TOUOni,  the  plant  and  the  dried  and  pre- 
pared leaves  of  Nieotiana  tabofvm  and  other 
species  of  Nieotiana,  a  genns  of  the  wlanaeea 
or  nightshade  family.  (See  Solanuii.)  The 
name  of  the  genus  commemorates  that  of  Jean 
Nicot,  a  French  ambassador  to  Portugal,  who 
in  1660  sent  the  seeds  from  Lisbon  to  France, 
as  those  of  a  highly  valuable  medicinal  plant 
which  was  then  known  throughont  Portagsl, 
having  been  introduced  in  1620.  The  botani- 
cal specific  name,  and  the  common  name,  come 
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from  tobago  or  tahaeOf  Qie  native  term  in  Santo 
DomiDgo  for  the  tabe  or  pipe  through  which 
the  smoke  of  the  bnrsing  leaves  waft  inhaled. 
The  native  Brazilian  name  for  the  plant  was 
petttm  (now  used  as  a  generic  name  for  the 
reUted  petunia),  which  the  PortDgueae  intro- 
dnoed  into  £nrope,  and  it  ie  oocaaionall;  met 
with  in  old  works.  The  genua  Nieotiana  ia 
moattj  American,  containing  abont  CO  species. 


and  five-lobed;  oorolia  fmrnel-Bhaped,  wiui  a 
five-lobed  limb;  stamens  five,  inserted  on  and 
included  by  the  corolla ;  ovary  two-celled, 
ripening  into  a  two-celled  capsnle,  snrronnded 
by  the  persistent  calyx,  and  opening  by  two  or 
several  valves  for  the  escape  of  the  nnmerona, 
ver;  small,  kidney-shapea,  roughened  seeds. 
The  species  most  generally  cnltivated  is  N. 
tahaeum,  a  stately  plant,  8  to  S  ft.  high,  with 
ample,  obiong-lance-shaped  leaves,  wtaiofa  are 


Tobacoi  Flint  In  Flomr  (Xl«illiu  Ubunmi). 

mostly  decnrrent  npon  the  stem,  and  decrease 
in  size  toward  the  eammit  of  the  plant;  the 
flowers  are  in  a  large  terminal  panicle,  the 
rose-pnrp!e  corolla  about  2  in.  long.,  with  a 
somewhat  inflated  throat  and  short  lobes.  This 
apecies  was  extensively  cultivated  bj-  the  na- 
tives before  America  was  visited  by  Enropeans, 
and  baa  not  been  detected  in  a  truly  wild  state. 
N.  rvitiea,  aceording  to  Humboldt,  was  largely 
cultivated  by  the  ancient  Mexicans,  aa  it  was 
by  the  more  northern  aborifjines;  it  is  occa- 
vionally  found  as  a  weed  as  far  north  as  New 
York  state,  and  ocoars  in  varions  other  parts 
of  the  conntry  as  a  relic  of  its  cultivation  by 
the  Indians;  though  a  native  of  tropical  Amer- 
ica, it  is  more  hardy  than  the  common  species  \ 
it  was  early  introdoced  into  cultivation  in  En- 
rope,  and  has  become  naturalized  in  the  sonth- 
em  parts  of  that  continent.  It  haa  ovate, 
petioled  leaves,  and  dnll  greenish  yellow  flow- 
ers, which  are  much  smaller  than  those  ol  If. 
taiaeum.    Aa  its  leaves  in  drying  retain  much 


of  their  color,  it  is  sometimea  called  green 

tobacco,  and  being  earlier  and  more  hardy, 
it  is  better  suited  to  northern  localitiea  than 
the  oommon  species;  it  oomes  to  maturity  in 
Canada,  and  ii  cnltivated  in  northern  Ger- 
many, Sweden,  and  Kussia,  and  various  east- 
em  coontriea  ;  the  Turkish,  Hungarian,  and 
Latakia  tobaccos  are  of  this  spedes.  Chinese 
tobacco  is  accredited  to  JT.  Chinentit,  and 
that  of  Bhiraz  to  N'.  Pertiea,  species  of  doubt- 
ful origin  and  identity,  N.  repanda  is  said 
to  be  raised  in  Cuba  for  the  mannfacture  of 
a  particular  brand  of  clears.  The  tobaoco 
formerly  cnltivated  by  ma  Indians  of  Mis- 
souri and  further  west  waa,  according  to  Not- 
tali,  N.  quadrivaltu,  a  low,  much  branched 
plant,  with  short,  lanceolate,  sessile  leaves,  and 
nearly  white  flowers,  opening  only  at  sunset; 
ita  native  country  is  unknown. — Tobacco  ia 
largely  produced  in  China,  Japan,  Persia,  and 
other  parts  of  the  East,  in  some  of  which  the 
plant  naa  become  so  thoroughly  naturalized 
that  an  eastern  oriein  haa  been  sometimea 
ol^med  for  it ;  but  Alphouae  de  Candolle,  after 
a  thorough  study  of  the  subject,  finds  no  aatis- 
factory  evidence  that  its  uses  and  cnltnre  were 
anywhere  known  before  the  discovery  of  Amer- 
ica.— Id  speaking  of  the  cultivation  and  osea 
of  tobacco,  the  oommon  species.  If,  tabofum, 
is  intended,  nnlees  otherwise  mentioned.  Like 
some  other  plants  of  the  family,  as  the  potato 
and  tomato,  tobacco  readily  adapts  it»e)f  to 
new  conditions,  and  it  becomes  to  a  certain 
extent  acclimated.  The  infinenoes  of  climate 
and  soil  upon  tbe  development  of  plants  are 
atrikingly  illustrated  in  tobacco  aa  cultivated 
in  the  United  States;  it  is  grown  from  near 
tbe  borders  of  Canada  to  the  gnU  of  Mexico, 
and  almost  from  ocean  to  ocean,  and  several 
states  produce  a  leaf  of  snch  well  marked 
characteristics  that  a  good  judge  can  at 
once  tell  the  locality  of  its  growth.  Tbe 
valley  of  the  Connecticut  prodaoes  a  leaf 
which  is  large,  thin,  and  remarkably  fine  and 
silky,  and  wUch,  though  deficient  in  flavor,  ia 
so  superior  for  wrappers,  or  the  outer  covermg 
of  cigars,  that  it  is  even  sent  to  Cuba  for  that 
use.  In  the  attempts  to  improve  the  flavor  of 
the  tobacco  of  the  Connecticut  valley,  seeds 
from  Cuba  and  other  tooalities  have  b««n  tried 
there ;  bnt  it  is  found  that  in  a  very  few  sea- 
sons the  tobacco,  from  whatever  source  the 
seeds  are  obtained,  becomes  similar  to  that 
which  haa  long  been  raised  there;  it  has  also 
been  found  that  when  Connecticut  valley  seeds 
are  sown  in  other  localities  the  plants  in  two 
or  three  generations  give  a  product  almost 
precisely  like  that  peculiar  to  the  locality. — 
The  flrst  European  cultivation  of  tobacco  took 
place  in  Portugal,  in  the  early  part  of  the  16th 
century;  it  was  raised  in  France  in  1572,  a 
box  full  of  powdered  leaves  having  been  sent 
to  Catharine  de'  Hedioi,  who  acquired  a  taste 
for  it,  and  the  plant  was  for  a  time  oalled 
herhe  d«  la  nine.  The  culture  rapidly  ex- 
tended to  other  parts  of  Europe  and  to  Asia, 
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in  some  caaea  being  checked  bj  severe  Iaws  or 
made  useful  as  a  soDrce  of  rereone.  Its  pro- 
daotion  in  England,  by  a  law  of  150O,  waa  re- 
atricted  to  a  verj  imaJl  qnantit?  (or  medicinal 

SarpoHB,  and  the  prohibition  stjll  ramaiua  in 
>roe.  The  earlieBt  settlers  in  Virginia  ed- 
gaged  in  the  onltivation  of  tobaoco,  as  it  was 
a  salable  commodit;  in  England;  but  as  early 
as  1616,  when  the  oolonjronlj  numbered  361 
persona,  a  proviaion  was  made  bj  law  against 
neglect  of  food  crops  in  its  favor. — In  the  cul- 
tivation of  tobacco  the  first  step  is  to  sow  the 
Mods  Id  a  seed  bed;  the  success  of  the  crop 
greatly  depends  upon  the  managetnest  of  this. 
A  spot  with  a  warm  exposure  and  well  shel- 
tered is  selected,  a  temporary  fence  being 
sometimes  put  up  to  protect  it  from  the  winds, 
and  AS  soon  as  the  soil  is  thawed  tbe  l>ed  is 
highly  manured  and  spaded  or  ploughed.  It 
is  very  common  to  put  upon  the  bed  a  cover- 
ing of  brush,  bum  it,  and  rake  the  ashes  into 
the  soil ;  this  burning  destroys  all  tbe  seeds  of 
weeds  near  the  surface,  and  leaves  the  soil  in 
good  condition.  The  seeds  of  tobacco  are  so 
exceedingly  minute  that  it  is  said  an  ordinary 
thimbleful,  if  each  germinated,  would  produce 
more  than  enough  plants  for  an  acre;  but,  as 
is  usually  the  case  with  very  small  aeeds,  a 
largo  proportion  of  them  will  he  covered  too 
deeply  and  fail.  The  surface  of  the  bed  being 
raked  fine,  the  seed  is  carefully  mked  with 
several  quarts  of  lime,  ashes,  sand,  or  other 
material  to  aid  in  its  distribotion,  and  sown 
with  the  greatest  care  broadcast,  and  the  sur- 
face well  rolled.  After  sowing,  the  bed  re- 
ceives the  closest  attention;  watering  when 
needed,  applying  iiqnid  manure,  covering  with 
mats  or  straw  on  cool  nights,  and  when  the 
planta  are  well  up  killing  destructive  insects 
and  weeding,  are  among  the  labors  needed  to 
insure  success.  When  the  plants  are  about  4 
in.  high  they  are  ready  to  be  transplanted ;  the 
field  is  previously  prepared,  and  can  hardly  b« 
made  too  rich ;  stable  manure  and  a  great  num- 
ber of  artificial  fertilizers  are  applied  to  this 
moat  exhausting  crop ;  the  land  is  marked  out 
ID  rod's  3  ft.  apart  one  way  and  3  ft.  the  other 
for  small  varieties,  which  will  give  7,000  plants 
to  the  acre,  while  for  larger  kinds  the  rows 
&eo  S  ft.  one  way  and  4  ft.  the  other,  allow- 
ing 4,SO0  plants  to  tbe  acre.  Transplanting  is 
done  in  cloody  weather,  the  plants  being  set 
at  the  intersection  of  the  rows;  they  soon  be- 
come established,  and  during  their  growth  re- 
ceive the  most  thorough  cultivation.  When 
the  leave*  are  as  large  as  one's  hand,  the  to- 
bacco needs  "  worming."  Various  insects  at- 
tack it,  but  the  most  destructiTe  is  the  large 
"green  worm,"  tbe  larva  of  a  sphinx;  the 
common  tobacco  worm  in  western  states  is 
tphijix  CaTolina,  bat  S,  juinqtie-maculata, 
commonly  found  on  tbe  potato  and  tomato, 
feeds  npon  tobacco  in  tbe  eastern  states ;  both 
are  large,  night-flying  moths,  with  five  inches 
spread  of  wing  and  a  long  coiled  probosds; 
in  their  larval  state  they  eat  voraoiondy  and 
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grow  rapidly,  foTming  when  full  grown  a 
caterpillar  S  in.  long,  as  large  as  one's  finger, 
and  having  an  ornamental  horn  (not  a  stin^)  at 
its  tail  end.  These  will  ruin  the  leaves  in  a 
short  time ;  the  whole  farm  force  is  frequently 
needed  to  "  worm  "  the  tobacco,  and  it  muEt  be 
guarded  from  these  attacks  during  its  whole 
growth ;  the  worms  are  killed  by  pinching 
them  between  the  thnmb  and  finger.  When 
the  plants  and  the  worms  are  small,  a  flock  of 
young  turkeys  may  be  employed,  but  later  in 
the  season  there  is  no  subetitote  for  hand  pick- 
ing. Some  have  killed  the  parent  ineecte  by 
placing  simp  poisoned  with  arsenic  in  the 
large  tubular  flowers  of  the  common  thornap- 
ple  or  Jamestown  weed  {datura  itramonium) 
and  placing  these  about  the  field.  "Priming" 
is  the  narae  given  to  the  breaking  off  of  snch 
leaves  as  touch  the  ground  and  become  broken 
and  soiled;  this  is  not  practised  by  all  plant- 
ers, some  preferring  to  cure  all  the  leaves  and 
Eut  the  poor  ones  by  themselves.  "  Topping  " 
I  the  stopping  of  tbe  upward  growth  of  the 
plant  by  bre^ng  off  uie  upper  end  of  the 
stem,  in  order  that  the  nourishment  which 
would  otherwise  go  to  the  production  of  flow- 
ers and  seed  may  he  diverted  to  the  greater 
development  of  the  lower  leaves;  some  top 
when  the  flrst  blossom  buds  show,  and  others 
leave  a  given  number  of  leaves,  10  to  16,  aa 
experience  has  proved  moat  profitable.  The 
upward  growth  of  the  plant  being  checked 
by  topping,  branches  soon  appear  in  the  axils 
of  the  leaves;  these  are  colled  suckers,  and 
the  operation  of  removing  them  is  "sucker- 
ing,"  which  is  done  as  soon  as  thoae  on  the 
upper  part  of  the  plant  are  large  enough  to  get 
hold  of,  and  the  laborious  work  must  he  kept 
np  as  long  as  any  suckers  appear.  The  matu- 
rity of  the  crop  is  judged  of  by  the  color  and 
the  feel  of  the  leaf;  over-ripeness  is  more  in- 
jurious than  its  opposite.  Cutting  is  some- 
times done  as  soon  as  tbe  dew  is  off  in  tlie 
morning,  and  the  tobacco  housed  as  soon  as 
wilted ;  others  cut  in  the  afternoon,  and  house 
the  next  morning,  A  hatchet  or  a  knife  like  a 
com  knife  is  used,  the  stalk  being  severed  close 
to  tbe  gronnd  with  one  blow,  and  laid  down, 
where  it  remains  long  en  on  gh  to  wilt  so  that  it 
may  be  handled  wimout  breaking  the  leaves, 
but  not  so  long  as  to  be  sun-bnmed.  Where  it 
is  an  important  crop,  large  buildings  (tobacco 
bouses)  are  erected  expressly  for  it;  these  are 
so  arranged  that  the  ventilation  is  under  per- 
fect control ;  there  are  several  veDtilntors  in 
tbe  roof,  and  each  alternate  board  of  tbe  up- 
right siding  is  hung  on  hinges,  and  so  arranged 
that  all  may  be  opened  or  closed  at  once ; 
tbe  best  honses  are  provided  with  a  stove. 
The  methods  of  hanging  tobacco  to  dry  vary 
greatly;  the  old  way  is  to  hang  the  plants  upon 

Eoles,  which  are  supported  at  each  end  by  tim- 
ers arranged  for  the  pnrpoae ;  the  plants  are 
tied  to  the  poles  with  a  strong  twme;  they 
bang  tops  downward,  and  are  placed  upon  al- 
ternate ndea  of  the  pole  and  such  distances 
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apart  that  tbe  leaves  will  not  tonch.    A  verj 
common  way  of  hau^ng  is  on  kths ;  these  ore 
1  ft.  long,  1}  in.  wide,  aod  f  in.  thick  \  an  iron 
Bpear  about  6  in.  long,  with  a  socket  to  fit  opon 
the  lath,  ia  placed  upon  one  end,  and  hj  its 
means  tbe  tobacco  is  strung  upon  the  l^h,  the 
spear  passing  throagh  the  stalk  near  its  larger 
end ;  tnis  work  ia  done  in  the  field,  and  the  laths 
with  their  load  are  hung  upon  ruls  in  the  barn. 
Besides  these  metbotls  of  hanging  there  are  sev- 
eral patented  contrivances  intended  to  facilitate 
the  work  and  at  the  same  time  keep  the  plants 
far  enoDgh  apart.     During  the  drjtng  close  aU 
tention  must  be  paid  to  ventilation ;  as  the  leaves 
dry  thej  must  not  be  hrokan  by  the  wind ;  if 
hung  too  clo9C,  the  tobacco  will  "pole  horn;" 
if  it  does  not  dry  quickly  enough,  the  green 
.   leaves  may  freeze  and  be  spoiled;  fire  li eat  is 
often  used,  which  improves  the  color,  hut  is 
objected  to  by  soma  aa  injuring  the  flavor;  it 
ordinarily  takes  about  13  weeks  to  care.  When 
quite  cured,  the  tobacco  ia  stripped ;  the  house 
is  opened  in  a  damp  time,  and  when  the  leaves 
have  absorbed  so  much  moisture  from  the  air 
that  they  will  not  break,  the  tobacco  is  taken 
from  the  polea  and  put  in  piles,  where  it  will  re- 
main pliant  for  a  week.    In  stripping,  theieaves 
are  at  the  same  time  assorted,  four  qualities 
being  usually  made.    The  first  stripper  takes 
a  stalk  and  picks  oS  all  the  defective  leaves 
near  the  base,  and  throws  it  to  the  next ;  the 
second  stripper  removes  all  of  the  nest  qnal- 
ity,  and  so  on ;  the  leaves  are  kept  even  and 
smooth,  and  when  the  stripper  gets  enough  for 
a  "  band,"  which  is  8  or  i  oz.^  he  binds  them 
together  mto  a  bunch  by 
means  of  another    leaf. 
Up  to  this  stage  the  to- 
bacco is  simply  the  dried 
leaves,  without  the  aroma 
and  other  qualities    for 
which    it    is    esteemed ; 
these  are  developed  only 
after  it  baa  undergone  a 
fermentation  or  is  "con- 
ditioned," to  effect  which 
the  leaves  are  "  hulked." 
The  merchants  who  pur- 
chase   the   tobacco   fre- 
Snently  prefer  to  "  con- 
ition "  it  in  their  own 
warehouses;  when  this  is 
the  case,  the  hands  are 
simplj^  baled   for   trans- 
portation.      "  Dniking  " 
oon^sts  in  stocking  the 
Hud  of  Tobwxo.        tobocco    in    a    compact 
heap,    the   bata    of   the 
hands  laid  outward,  the  leaves  being  care- 
fully smoothed  as  they  are  placed  down;  in  a 
rude  way  the  bulk  is  mode  on  a  platform  of 
boards  raised  above  the  ground  sufficiently  to 
allow  of  a  circulation  of  air  beneath;  when 
the  pile  is  8  or  4  ft.  high,  planks  and  weights 
are  placed  upon  it,  and  it  is  covered  if  need  be 
with  bl&nkets.    In  thia  state  it  remains  until 


the  color,  flavor,  and  other  qoalltiea  are  prop- 
erly developed,  which  reqnlrea  from  four  to 
six  weeks.  Bulking  being  the  finishing  pro- 
cess, the  quality  of  the  crop  depends  upon  its 
proper  management,  and  it  requires  freqnent 
attention.  Tobacco  is  sent  to  market  in  boiea 
containing  about  400  lbs.,  or  in  casks  holding 
1,300  to  1,600  lbs. ;  in  packing  in  casks  the 
buts  of  the  hands  are  laid  toward  the  outside 
and  trodden  down  by  the  hare  feet  of  the 
packer ;  when  about  100  Iba.  are  thus  packed, 

Eressore  by  means  of  a  screw  or  a  powerfol 
iver  is  applied,  after  which  more  tobaooo  is 
placed  in,  pressed  again,  and  so  on  till  the  cask 
is  full. — The  yield  of  marketable  tobacco  to  the 
acre  depends  upon  nnmerons  oontiogenciea ; 
hut  the  average  is  not  far  from  600  lbs.,  while 
some  growers  harvest  1,000  lbs.  annually,  and 
this  is  exceeded  in  particular  cases.  Tobacco 
growers  are  very  careful  in  the  matter  of  seed ; 
the  tendency  of  the  plant  to  vary  has  already 
been  noticed,  and  it  is  the  custom  of  some 

5 rowers  to  save  a  large  supply  of  seed  from  a 
eairable  crop,  as  when  well  kept  it  remains 
good  for  six  to  ten  years. — The  various  kinda 
of  foreign  tobacco  are  known  by  the  namea 
of  the  conntries  producing  them,  or  the  ports 
whence  they  are  shipped,  such  as  Havana,  Ori- 
noco, Turkey,  Latakia,  Shiraz,  &c. ;  that  grown 
in  this  country  bears  the  name  of  the  state  or 
some  particular  locality,  while  the  product  of 
the  Connecticut  valley  and  some  other  locsli- 
tjes  bears  the  unmeaning  name  of  "  seed  leaf." 
Virginia  tobacco  is  one  of  the  strongest  kinds, 
not  fitted  tor  cigars,  but  is  made  into  various 
shapes  for  pipes,  and  for  chewing,  and  used 
tor  snuff;  Maryland  is  paler  and  weaker,  and 
used  for  pipes ;  Kentucky  is  intermediate  be- 
tween the  two,  and  in  this  as  with  the  Missonri 
there  is  mnch  variety ;  the  Florida  ia  now  bo- 
coming  known  as  a  fine  tobacco,  and  naed  for 
cigars ;  the  best  of  the  northern  kinds  for 
making  cigar  wrappers  is  the  Connecticut,  and 
those  from  New  York,  Ohio,  and  other  north- 
ern states  are  valued  in  proportion  aa  th^ 
approach  this  in  texture,  as  for  this  oae  atrengUi 
or  flavor  is  not  reqnired ;  the  body  of  the  cigar 
being  made  of  Havana,  a  leaf  that  has  an  at- 
tractive color  and  silky  feel  is  sought  for.  (See 
OiOAB.)  The  Turkish  and  other  kinds  from  the 
East  are  only  used  cut  fine  for  pipes,  or  granu- 
lated for  cigarettes.  Manila  tobacco  is  im- 
ported only  in  the  form  of  peculiar  conical 
cigars  called  cheroots.  Very  fine  tobacco  ij 
produced  in  Paraguay,  and  small  quantities 
have  been  imporied. — In  whatever  manner  the 
tobacco  may  be  manufactured  (except  for 
snuff),  the  first  step  is  to  "strip"  it.  The 
hands,  being  moistened  to  preveat  breaking, 
are  untied,  and  the  Btrons  midrib  of  the  le^ 
is  removed;  this  work  is  done  by  women  and 
children ;  the  upper  sorfaces  of  the  leaf  are 
folded  together  lengthwise,  and  the  midrib 
dexterously  separated  by  a  pull ;  the  "  stems," 
as  the  midribs  ore  called,  are  used  in  the  poorer 
kinds  of  out  tobacco  and  snuff,  but  are  nearly 
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B  waste  pro^Qct,  being  sold  at  low  rstea  for 
making  abeep  dip  to  destroy  ticks  on  those 
animals,  sod  for  lamigaticg  greenliouMtB  to 
destroy  iosecta.  Some  tobacco  is  suld  which 
seems  to  be  of  the  leaf  merely  stripped,  made 
into  a  roll,  and  subjected  to  moderate  pressure, 
without  any  foreign  anbstance,  and  some  of 
the  cut  tobooco  is  of  this  iiiiid ;  but  the  greater 
part  of  that  made  op  into  cakes,  heads,  plugs, 
or  pigs,  as  the  parcels  ore  variously  ealTed,  as 
well  as  that  which  is  cut  for  both  smoking 
and  chewing,  is  prepared  by  varions  processes 
to  meet  the  taste  of  the  oousnmera ;  molasses, 
liquorice  paste,  a  decoction  of  figs,  and  glycer- 
ine are  used  to  impart  asweet  taste,  give  color, 
and  prevent  rapid  drying;  common  salt  and 
other  salts  are  used  for  flavoring,  and  nitrate 
of  potash  or  soda  is  sometimes  added  to  in- 
crease the  combnatibility ;  anise  and  other  aro- 
matica  are  added  for  their  flavor,  and  smoking 
tobaccos  have  their  odor  increased,  if  not  im- 

f  roved,  by  the  use  of  csscarilla  bark,  and  lately 
iatru  odoratiuima,  the  leaves  of  which  are 
largely  collected  in  Florida  and  sold  as  "  wild 
vamlla"  ordeer's-tongne  (see  Vanilla);  these 
contain  a  great  deal  of  conmarine,  the  aromatio 
principle  of  the  Tonqna  bean,  a  seed  employed 


quid  technically  termed  "  liqnor"  or  "  sance," 
in  which  the  leaves  are  steeped. — To  make  cut 
tobacco,  the  leaves  are  made  np  into  large 
cakes,  which  are  out  into  sbredg  or  filaments 
by  the  action  of  machines  similar  in  principle 
to  straw -cotters,  la  this  condition  the  tobacco 
is  put  up  in  a  great  variety  of  packages,  which 
are  marked  with  fanciful  names.  The  dark- 
colored  leaves,  made  still  darker  by  tie  Kquor- 
ing  process,  produce  the  coarse  variety  called 
shag,  and  the  better  sorts  are  converted  by 
spinning  processes  into  cords. variously  folded 
or  twisted,  and  distinguished  by  diSerent  namen. 
The  term  "negro  head"  is  apphed  to  coarse 
roUa  of  tobacco  weighing  B  or  B  lbs.  each.  The 
variety  known  as  "  pig-tail "  is  also  spun ;  the 
cord,  bat  little  larger  than  a  pipe  stem,  is  often 
braided,  and  then  oiled  and  packed  closely  in 
kegs.  In  the  United  Btates  a  great  deal  of  to- 
bacco, intended  chiefly  for  home  consumption, 
aft^r  being  cut  up,  is  made  into  fiat  cakes, 
which  are  moistened  with  molasses  and  power- 
fully compreesed ;  these  cakes  are  abont  C  in. 
long  and  1)  In.  wide,  and  when  closely  packed 
in  the  strong  oak  boxes  in  whiob  they  are  sent 
to  market,  they  form  a  compact  mass,  from 
which  the  cakes  are  torn  ont  only  by  the  ap- 
plication of  considerable  force;  this,  known 
as  plag  or  Cavendish  tobacco,  is  in  common 
Qse  for  chewing,  and  is  smoked  in  pipes  by 
those  who  are  fond  of  tobacco  of  the  strongest 
flavor, — Snuffs  vary  greatly  in  quality,  the 
poorer  kinds  being  made  from  the  "  stems," 
or  midribs  of  the  leaves,  separated  in  preparing 
tobacco  for  other  purposes ;  in  the  finer  kinds 
these  are  rejected,  the  blade  or  better  portion 
of  Uio  leaf  only  being  nsed ;  and  in  interme- 
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dlate  qnalities  both  parts  are  ground  up  to- 
gether, and  the  refuse  or  dost  from  the  cutting 
machines  is  used.  There  are  two  priuoipid 
classes  of  snuffs,  the  dry  and  the  moist.  The 
dry  snuSs  are  prepared  from  tobacco  which 
has  been  exposed  to  a  high  temperature  before 
grinding,  and  they  difiler  in  quality  according 
to  the  proportion  of  stem  they  contain ;  they 
are  usually  very  finely  powdered,  of  a  light 
yellowish  brown  color,  and  from  their  exces- 
sive dryness  are  very  i^ffueible  in  the  air,  and 
need  careful  handling ;  lime  is  said  to  be  some- 
times mixed  with  these  snaffa,  to  increase  their 
dryness,  and  those  so  treated  have  an  injurious 
eSect  npon  the  membranes  of  the  nose.  The 
Scotch  or  yellow  snuff  is  the  commonest  of 
this  class ;  this  is  usually  packed  in  bladders ; 
yellow  ochre  is  often  added  to  improve  the 
color  and  as  a  cheap  adulteration  to  increase 
the  weight.  The  namps  of  some  of  the  brands 
indicate  the  method  of  preparation,  such  as 
"high-dried"  and  "high  toast,"  The  Irish 
snd  Welsh  fnuffs  belong  in  this  class;  one  of 
the  most  celebrated  Irish  brands  is  Lundy  Foot, 
taking  its  name  from  the  original  makers, 
Lundy,  Foot  and  co.  The  moist  snuffs  present 
a  greater  number  of  varieties.  They  are  pre- 
pared by  grinding  the  tobacco  while  moist,  and 
are  subjected  to  various  manipulations.  The 
finely  divided  tobacco  is  moistened,  usually 
with  a  solution  of  salt,  and  placed  in  a  heap 
to  ferment ;  the  extent  to  which  this  fermen- 
tation is  carried,  the  fineness  of  the  subsequent 
grinding,  the  addition  of  perfumes,  and  the 
admixture  of  other  substances  to  increase  the 
pungency  or  to  muntain  its  moist  condition, 
all  vary  in  producing  the  different  commercial 
varieties.  Carbonate  of  potash,  in  the  form 
of  pearlosh,  readily  attracts  moistare  from  the 
atmosphere,  and  is  sometimes  added  to  keep 
the  snuff  damp.  Salt  is  added  to  all  moist 
snuffs,  and  is  not  regarded  as  an  adulteration, 
as  it  is  considered  necessary  to  prevent  mould. 
Various  essential  oils  are  used  to  perfume  par- 
dcular  brands,  the  most  common  being  those 
of  bergamot  and  rose ;  powdered  orris  root 
snd  rosewood  are  both  used  for  this  purpose. 
The  color  of  the  snuff  Is  due  to  the  extent  to 
which  it  is  fermented.  The  leading  brands  of 
moist  snuffs  are  rappees  (Fr.  riper,  to  rasp) 
of  various  kinds  (coarser-grained  than  oth- 
er varieties),  prince's  mixture,  maccoboy  (Fr. 
matsouba),  Dntch  carrottee,  Grand  Cairo,  &c 
Bnuff  is  much  more  lai^ely  consnmed  in  Great 
Britain  and  France  than  in  the  United  States. 
In  Scotland  the  rappee  snuff  is  generally  pre- 
ferred, the  so-called  Scotch  snuff  being  need 
chiefly  by  women  of  the  lower  classes. — The 
first  analysis  of  tobacco  was  made  by  Vau- 
qnelin  in  1S09,  who  detect«d  a  volatile  ac- 
rid principle,  which  was  not  isolated  till  1E28, 
by  Posselt  and  Beimann,  as  a  colorless  oily 
liquid,  which  was  called  nicotine  or  nicotia, 
and  is  the  constitnect  tipoii  which  the  active 
properties  of  the  plant  chiefly  depend.  (See 
KicoTiA.)     The  proportion  of  this  alkaloid 
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in  tbe  dried  leaves  varies  from  leas  than  2 
per  cent  in  Ilavana  to  near);  8  p«r  cent,  in 
tobacco  prodaced  in  the  department  of  Lot  in 
France.  Tlie  oocnrrence  of  niootia  in  tobacco 
•moke  is  asserted  by  some  chemists,  while  oth- 
ers have  ftuled  to  detect  it  Another  oonstitD- 
ent  is  tobacco  camphor,  or  niootianiue,  a  con- 
crete volatile  oil  which  appears  on  the  surface 
of  the  dtstillata  aa  minute  crystals  when  the 
leaves  are  distilled  with  water;  verj  discrep- 
ant acconnta  are  given  of  its  BenHible  proper- 
ties, which  have  nut  been  sufficiently  studied. 
Besides  these  the  leaves  contain  a  bitter  extrac- 
tive matter,  gum,  malate  of  lime,  chlorophjl, 
albuminoidji,  malic  acid,  wood?  Hbre,  and  va- 
rious salts.  The  amount  of  ash  ia  verj  large, 
varying  from  16  to  27  per  cent.  Wolff  found 
in  1,000  parts  of  air-dried  leaves  197-5  of  ash, 
composed  as  follows:  potash,  64'1 ;  soda,T'3; 
magnesia,  SO'7;  lime,  T8'1 ;  phosphoric  acid, 
7*1;  siilpiiuric  acid,  T'7;  silica,  19'0;  chlorine, 
8-8.  The  leaves  contain  from  2i  to  4^  per 
cent,  of  nitrogen,  partly  in  the  forin  of  nitrates ; 
this,  with  the  targe  content  of  potash  and  phos- 
phoric acid,  shows  the  heavy  draft  made  by 
the  01  ■      '    


ig.  B7  dry  or  destructive  diatillation 
at  a  red  heat,  an  empyreumatio  oil  is  obtuned, 
of  about  the  color  and  con^stenoe  of  molasses, 
with  acrid  taste,  and  precisely  tbe  odor  of  an 
old  pipe;  this  is  powerfully  poisonous ;  under 
the  name  of  oil  of  tobacco  it  is  used  in  oint- 
ments for  skin  diseases.  This  oil  has  been  de- 
tected in  tobacco  smoke  together  with  nioo- 
tianine  (aa  aome  assert),  uicotia,  salts  of  ammo- 
nia, hydrocyanic  acid,  sulphuretted  hydrogen, 
several  volatile  fatty  acids,  phenol,  creosote, 
and  numerous  basic  snhstanooa  of  tbe  pioolinio 
seriea.  It  appears  therefore  that  the  physio- 
logical eSeots  of  smoking  cannot  he  directly 
dedaeed  from,  although  closely  allied  to,  those 
of  tobacco  administered  by  the  month  or  oth- 
erwise.— The  admiitnre  of  some  of  the.ma- 
teriala  uaed  in  the  processes  of  mannfactnring 
tobaooo  cannot  be  properly  called  adultera- 
tions, as  they  are  added  to  suit  the  tastes  of 
consumers.  Water,  necessary  to  bring  tbe 
leaf  into  proper  form,  may  be  aometimes 
fraadnlently  used  to  increase  the  weight,  and 
those  who  keep  the  unmanufactured  tobacco 
in  store  are  careful  that  it  shall  not  lose  in 
this  respect;  the  other  additions,  of  various 
saccharine  and  saline  matters,  have  already 
been  mentioned.  In  England,  where  tobacco 
bears  a  high  price,  there  is  a  temptation  to  add 
other  materials,  and,  especially  in  cut  tobaccos, 
various  vegetable  substances  have  been  de- 
tected ;  dock,  rhubarb,  coltsfoot,  and  other 
leaves,  malt  sprouts,  and  peat  are  among  the 
most  important ;  hut  the  use  of  these  is  not 
frequent,  as  detection  in  the  adulteration  of 
tobacco,  and  even  their  possession  by  a  tobac- 
oonist,  are  punished  by  a  fine  of  £200.  The 
microscope  lerves  for  the  detection  of  these 
adulterations,  the  stractnre  of  the  true  leaf 


being  quite  distinct  from  that  of  any  likely  to 
be  mixed  with  it.  The  varioua  salts,  aucfa  aa 
nitrates  to  increaee  the  comhustihihty,  and  oth- 
ers to  modify  the  flavor  or  to  increase  the 
weight,  are  detected  by  chemical  tests.  tinuS 
is  more  liable  to  adulteration  than  any  other 
form  of  tobacco ;  common  salt  is  a  very  fre- 
quent addition;  ochres  and  other  earthy  mat- 
ters, peariash  to  absorb  moisture,  oxide  of  lead, 
and  various  other  foreign  substances,  inclading 
powdered  glass  (supposed  to  be  accidental), 
nave  been  detected. — The  medicinal  effects  of 
tobacco  npon  the  system  are  very  marked, 
whether  it  is  taken  internally  or  applied  ex- 
ternally. In  small  quantities,  taken  by  either 
of  the  methods  in  which  it  is  commonly  used, 
as  smoking,  chewing,  or  snuffing  the  pnlver- 
ized  dry  leaf,  it  acts  aa  a  sedative  narcotic ; 
in  larger  quantities,  or  with  those  nnaccus- 
tomed  to  i^  it  causes  giddiness,  faintness,  nau- 
sea, vomiting,  and  purging,  with  great  debility; 
as  the  nausea  continues  with  severe  retching, 
the  skin  becomes  cold  and  clammy,  the  mu^ 
cles  relaxed,  the  pulse  feeble,  and  fainting  and 
sometimes  convuiaiona  euaue,  terminating  in 
death.  Its  power  of  causing  relaxation  of  the 
muscular  system  is  great,  and  has  been  taken 
advantafi>B  of  in  surgical  treatment,  as  by  Dr. 
Physick  in  a  case  of  obstinate  and  long  con- 
tinned  dislocation  of  the  jaw,  the  desired  effect 
being  produced  by  smoking,  to  wliich  the  pa- 
tient was  nnaccnstomed.  An  infusion  or  tlie 
smoke  of  tobacco  lias  been  introduced  into  the 
rectum  to  facilitate  the  reduction  of  a  hernia 
or  intestinal  obstmction ;  but  it  is  now  entirely 
superseded  for  these  purposes  by  the  more  ef- 
fectnal  and  less  dangeroosether  or  chloroform. 
Its  physioli^cal  action  is  nearly  opposed  to 
that  of  strychnia,  to  which  it  has  been  used 
as  an  antidote.  It  ia  also  applied  in  the  form 
of  infusions  and  cataplasms  to  relieve  various 
apasmodic  affections,  and  Its  use  generally  in 
medicine  is  in  external  applications,- the  nan- 
sea  it  occasions  almost  wholly  preventing  its 
exhibition  internally.  It  is  recommended  in 
articular  gout,  rheumatism,  and  neuralgia;  and 
the  toothache  ia  often  relieved  by  smoking  a 
cigar.  The  application  of  the  infusion,  or  even 
of  the  leaves,  or  of  powdered  tobacco,  to  sur- 
faces deprived  of  the  cuticle,  has  sometimes 
been  attended  with  fatal  effects;  these  have 
even  followed  the  inhalation  of  tbe  smoke. 
The  powerfully  nauseating  effects  of  tobacco 
suggest  its  use  as  an  emetic,  but  it  is  rarely 
resorted  to  for  this  purpose.  Entirely  differ- 
ent opinions  have  been  entertained  by  the  nio^t 
respectable  medical  anthorjtiee  as  to  the  effects 
of  tobacco  npon  the  system,  whether  beneHcial 
or  hurtful,  as  it  is  commonly  used;  and  ever 
since  ita  early  introduction  many  have  ear- 
nesdy  condemned  it  for  its  supposed  univer- 
sally injurious  qualities.  Ita  nae  neverthelc'^s 
has  been  constantly  increasing,  and  multitudes 
among  all  nations  depend  upon  It  daily,  suffer- 
ing extremely  if  deprived  of  it  for  a  time.  At- 
tempts have  been  made  to  show  that  tbe  use 
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of  tobacco  leiaens  menttil  vigor,  but  it  vronid 
be  very  easj  to  produce  abuodant  iDstancaB  to 
prove  that  its  action  in  this  direction  can  be 
bat  slight.  Its  nae,  liowever,  is  speciaU;  to 
be  avoided  b;  persons  who  have  not  reached 
their  fall  bodily  development.  Uedical  au- 
thorities are  able  to  trace  pretty  dearly  to  its 
extreme  use  certain  forms  of  pharyngitis,  dys- 
pepsia, palpitation  of  the  heart,  and  so-called 
Dervonsness.  A  form  of  blindnasB  known  as 
tobacco  amanrosis  is  recognized  by  ocnllsts; 
this  ia  sometimea,  bat  not  usually,  attended  by 
actual  atrophy  of  the  optic  nerve,  and  ia  gen- 
erally very  amenable  to  treatment, — In  Spain 
and  Spanish  American  conntries  women  smoke 
as  well  as  men,  while  in  England  and  North 
America  the  use  of  tobacco  by  women,  except 
in  the  form  of  snnCt,  is  very  rare,  and  the  use 
of  snnfiF  by  women  ia  becoming  leas  frequent. 
The  UH  of  innS  for  "dipping"  appears  to 
be  peculiar  to  the  soDthem  states;  it  avoids 
the  nnpleasant  effects  of  snuffing,  and  baa  been 
largely  prsotised  in  secret  as  well  as  openly ;  it 
isdonewitb  asmall  brush,  which  is  tirst  wetted, 
then  dipped  in  sanfF,  and  applied  to  the  gams; 
it  13  thought  to  brighten  the  eyes  and  improve 
the  complexion  of  the  yonng,  but  the  older 
soon  abandon  it  for  the  pipe. — The  general  es- 
timate of  the  crop  of  leaf  tobacco  in  18T5  is: 
Viipnia,  Sfi.OOO  hbds. ;  Haryiand,  86,000 ; 
Ohio,  16,000 ;  Eentncky  and  Tennessee,  100,- 
000;  Illinois  and  Indiana,  80,000;  Uissoari, 
80,000;  total,  S75,000  bhds.  In  Januacr,  1876, 
the  average  valnes  of  leaf  tobacco  per  hhd. 
were:  Kentucky, |1S0 ;  Virginia, |1!0;  Mary- 
laud,  fSO;  Ohio,  ISO;  at  which  rates  the  total 
value  of  tiie  estimated  crop  of  167S  wonld  be 
t39,iOO,000.  The  annnal  consumption  in  the 
Ctttted  States  is  estimated  at  60,000  to  TS,000 
hbds.  Of  seed-leaf  tobacco  the  stock  on  hand 
on  Jan.  1,  18TE,  was  180,000  casea ;  exported 
during  the  year,  85,000 ;  consumption,  70,000 ; 
pocked  in  hogsheads  and  for  cutting  purposes, 
10,000;  total,  110,000 ;  leaving  stock  on  band 
Jan.  1,  1876,  05,000  cases,  to  which  mnst  be 
added  the  estimated  crop  of  1675,  as  follows : 
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The  receipts  and  shipments  of  American  leaf 
tobacco  at  the  prindpal  tobacco  ports  in  the 
United  States  in  1875  were  as  follows : 
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SUpF^.kl.4.. 

Tbe  eiporta  of  all  kinds  of  tobacco  from  the 
port  of  New  York  in  1S7S  were  ;  leaf  in  hhds^ 
M,B81;  cases,  30,6(18 ;  bales,  45,122;  ceroons, 
18,516;  Htems  in  hhda.,  mostly  to  Germany, 
2,258;  manufactured  tobacco,  0,564,986  lbs. 
The  greater  part  was  diatrihnted  as  follows : 
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Uanafactured  tobacco  was  exported  as  follows: 
to  Great  Brittun,  2,888,660  lb*,;  Germany, 
86,718  lbs.;  West  Indies,  764,866  lbs.;  gonth 
America,  1,109,156  lbs.;  Anstralia,  1,246,263 
lbs. ;  and  in  less  quantities  to  Belgium,  Hol- 
land, Portugal,  the  Mediterranean,  Africa,  the 
British  North  American  provincea,  China,  and 
India.  The  receipts  of  Cuban  tobacco  in  the 
United  States  in  1870  were  82,819  bales.— See 
Joubert,  Nouteau  manutl  du  fabrieant  de  to- 
hoe  (Paris,  1S44);  Hossall,  "Adalterntions  de- 
tected in  Food  and  Medicine"  (London,  1867; 
now  and  enlarged  ed.,  1876);  H.  P.  Preseott, 
"  Tobacco  and  ita  Adulterations "  (London, 
1866);  "The  Uses  and  Abufiea  of  Tobacco," 
by  John  Lizars,  professor  of  surgery  (Edin- 
hnrgh;  reprinted,  Philadelphia,  1869);  Fair- 
holt,  "  Tobacco,  its  History  and  Associations  " 
(London,  1869;  new  ed.,  1876);  "Tobacco 
Culture,  by  Fourteen  Eiperienced  Cultiva- 
tors "  (New  York,  1868) ;  and  "  Tobacco,"  by 
John  Dunning,  in  the  "British  Manufacturing 
Industriea"  (I8T6). 

TOBiCOO  PIPE.    See  PiPK,  Tobacco. 

THIOO,  an  island  of  the  Windward  group 
of  the  British  West  Indies,  the  N.  point  of 
which  is  in  laL  11'  25'  N.,  Ion.  60°  82'  W.,  82 
m.  long;  area,  120  sq.  m. ;  pop.  in  1871,  17,- 
064.  It  is  a  mass  of  rooks  wnlch  rises  abrupt- 
ly on  the  N.  E.  side  and  descends  toward  tne 
B.  W.,  ^e  most  elevated  part  of  which  is  ahont 
900  ft.  above  the  sea.  There  are  several  good 
harbors  on  the  N.  side  for  vessels  of  150  tons, 
and  a  few  on  the  S.  side.  The  valleys  are  well 
watered  by  numerous  streams.  The  prodno- 
tions  are  sugar,  molBsses,  and  rum.  The  value 
of  imports  in  18T4  was  £48,748;  of  exports, 
£46,280.  It  has  a  lieutenant  governor,  aub- 
ordinate  to  the  governor  of  the  Windward  isl- 
ands, a  privy  council,  a  legialative  council  of  7 
members,  and  a  house  of  assembly  of  16  mem- 
bers, elected  by  the  parishes.  The  capital  is 
Scarborough,  on  the  S.  coast. — Tobago  waa 
discovered  by  Columbus  in  14BB,  and  was  ceded 
by  France  to  Great  Britain  in  1708. 

TOBIT,  a  book  of  the  Old  Testament  in  the 
Boman  Catholic  canon,  but  regarded  as  apoc- 
ryphal by  Jews  and  Protestants.  It  contains 
the  history  of  Tobit  or  Tobias,  a  pious  Jew  of 
the  tribe  of  Naphtali,  living  in  exile  at  Nine- 
veh. Being  purveyor  to  the  court  of  King 
Shalmaneser,  he  became  wealthy;  bnt  under 
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SeiiDWiherib  be  lost  his  position  and  hie  prop- 
erty, beoaiue  fad  had  baned  Jews  who  haa  been 
executed.  Having  retnrned  to  Ninereb  after 
the  death  of  Seonaoberib,  he  became  blind ; 
bnt  he  was  cured  bj  the  application  to  his 
eyes  of  the  gall  of  a  flah  vhioh  hia  son  To- 
bias had  broogbt  home  from  a  joarney  under- 
taken in  oompan?  with  the  angel  Raphael 
The  Qreek  text  of  the  Beptuagint,  which  some 
writers  believe  to  be  the  original,  and  the  Latin 
traoslation  of  Jerome,  which  he  claims  to  have 
made  from  a  Obaldaic  text,  differ  oonuderably. 
The  author  is  supposed  to  have  been  a  Jew  of 
Paleatiae,  who,  according  to  Ewald,  most  prub- 
ablj  wrote  in  the  far  East  about  S60  B.  0. 
Among  the  best  commeotariea  are  thoee  of 
Fritzsche  (Leipsio,  1853),  Sengelmann  (Ilam- 
bnrg,  1839),  and  Renach  (Frelhnrg,  1857). 

TDBDUKi  L  A  government  of  Russia,  in 
western  Siberia,  extending  from  the  Aretio 
ocean  to  the  Central  Asian  provinces  of  Akmo- 
linsk  and  Semipolatinsk,  separated  on  the  west 
bj  the  Ural  mountains  from  European  Rasaia, 
and  bouniled  E.  by  Yeniseisk  and  Tomsk ;  area, 
68I,9S4  ea.  m. ;  pop.  in  1870,  1,036,848.  It  is 
traversed  D7  tlie  Obi  and  its  principal  tribn- 
tariea,  and  contains  eitenaive  lakes.  Timber 
abounds  in  the  south.  Ita  great  mineral  re- 
Bouroea  are  not  yet  properly  explored.  The 
land  on  the  banks  of  some  of  the  rivers  yields 
mnoh  grain.  Fish  and  game,  inclnding  fur- 
hearing  animals,  ore  especially  plentifal.  The 
transit  trade  with  Ohina  is  considerable.  IL 
A  city,  oapital  of  the  government,  on  the  right 
hank  of  the  Irtish,  at  the  confluence  of  the 
Tobol,  nearly  1,200  m,  E.  N,  E,  of  Moscow; 
pop.  in  1SS7,  20,330.  It  contains  a  cathedral 
and  many  other  cbnrobea.  several  mosques,  an 
episcopal  palace,  an  arsenal,  a  theatre,  and  a 
g^mnasiam.  Inaide  the  citadel  is  a  workhouse 
for  Siberian  exiles  of  the  lower  claases.  The 
manofaotures  are  animportant. 

TOCIKTISS,  a  Hver  of  Brazil,  formed  by  the 
Almas  and  Maranbao,  which  rise  in  the  prov- 
ince of  tioyaa  and  unite  in  let.  14°  S.,  Ion.  49° 
IB'  W.    After  a  course  of  about  1,000  m.,  in  a 

gineral  nortlierly  direction,  it  falls  into  the 
io  Pard,  about  80  m.  8.  W.  of  the  city  of  the 
same  name.  The  Aragnay,  PBrannan,  Oreat 
Somno,  Tucahanas,  and  Theresa  are  its  afflu- 
ents. The  tide  ascends  about  800  m.,  and  at 
its  month  the  Tooantins  is  8  m.  wide. 

TOCftGETILLE,  Ucsta  Cbarits  Heari  CMrd  de,  a 
French  author,  born  in  Paris,  July  29,  1808, 
died  in  Cannes^,  April  Ifl,  1836.  He  stodied 
law,  was  appointed  a  judge  in  Versailles  in 
1828,  was  promoted  in  1830,  and  In  1831  wa« 
sent  with  Gustave  de  Beaumont  on  a  misaion 
to  the  United  States,  to  examine  the  peniten- 
tiary system.  The  report  of  their  observa- 
tions wa9  published  under  the  title  Ihi  lytthnt 
pinitentiaire awe Stat»- Unit IHvo,  1882;  trans- 
lated into  EnRlish  by  Francis  Lieber,  Svo,  Phil- 
adelphia, 1833).  De  Tocqucville  investigated 
at  the  same  time  the  political  and  social  ius^- 
tutiona  of  the  country,  and  wrote  his  cele- 


brated philoBopbical  work  He  la  dimoeratU 
aux  &taU-UnU  (2  vols.  8ro,  Paris,  1885),  which 
received  the  Montyon  prize,  and  procured  hia 
admission  to  the  academy  (1844).  He  waa 
elected  in  18S9  to  the  chamber  of  deputies, 
and  became  the  leader  of  a  moderate  wing 
of  the  opposition.  As  a  member  of  the  con- 
stituent assembly  in  1848,  he  opposed  social- 
istic doctrines  and  ultra-democratic  measorea. 
After  attending  the  diplomatic  conferences 
in  Brussels  upon  Italian  affairs,  he  became 
minister  of  foreign  aSaiis,  June  8,  1849.  He 
strongly  supported  the  French  expedition  to 
Rome,  but,  dlasatisfled  with  Louis  Napoleon  in 
other  respects,  he  resigned  at  the  end  of  Oc- 
tober. On  Deo.  2,  18S1,  he  protested  against 
the  eoup  iTitat,  and  was  imprisoned,  bnt  re- 
leased after  a  few  days,  when  he  retired  to 
private  lite.  In  1866  he  published  L'aneiea 
riffimt  et  la  rieolution  (8vo;  translated  by  J. 
Bonner,  12mo,  New  York,  1866).  Hia  (Eutri* 
at  eoTTMpondaaee  intditet  have  l)een  published 
with  a  biographical  notice  by  Q.  de  Beanmont 
(2  vols.  8vo,  1660;  English  translation,  9  vols. 
Svo,  Iiondon  and  Boston,  1861).  Bis  complete 
works  are  in  9  vola.  (Paris,  1860-'6G).  His 
"  Democracy  in  America"  was  translated  into 
English  by  Henry  Reeve,  with  a  preface  and 
notes  by  John  0.  Spencer  (8vo,  New  York, 
1836;  new  ed.,  London,  1875;  abridged  ed., 
"American  Institutions  and  their  Inflnence," 
with  notea,  16mo,  New  York,  1866);  and 
Reeve's  translation  has  been  edited  by  Prof. 
F.  Bowen  (3  vols.  8vo,  Cambridge,  1862),— 
See  "Correspondence  and  Converaations  of 
Alexia  de  Tocqaeville  with  Naasan  William 
Senior,"  edited  by  M.  0.  M.  Simpaon  (3  vols., 
London,  1872), 

TIH),  Jaan,  an  English  soldier,  bom  in  1782, 
died  in  Ix>ndoo,  Nov.  17,  1886.  He  went  to 
India  in  1800  as  a  cadet  in  the  East  India  com- 
pany's service,  and  attained  the  rank  of  lieo- 
tenant  colonel.  After  the  Uohratta  war,  he 
was  engaged  to  survey  Rajpootona,  of  which 
a  topographical  map  was  flniahed  in  181S.  He 
was  political  agent  of  Mewar  and  other  I^j- 
poot  states  from  1817  to  1828.  He  wrote  "An- 
nals and  Antiquities  of  Bajasthan"  (3  vols. 
4to,  London,  ie29-'82),  and  "Travels  in  ■WeB^ 
em  India"  (4to,  1889). 

TODD.  L  A  8.  W.  county  of  Kentucky,  bor- 
dering on  Tennessee,  and  drained  by  Pond  river 
and  several  large  creeks ;  area,  360  sq,  m. ;  pop. 
in  1870,  12,613,  of  whom  4,860  were  colored. 
The  surface  is  generally  hilly  and  the  soU  fer- 
tile. It  is  intersected  by  the  Louisvilte  and 
Nashville  and  Great  Southern  and  the  St.  I^oais 
and  Southeastern  rdlroada.  The  chief  pro- 
ductions in  1870  were  I76,SST  bushels  of  wheat, 
445,275  of  Indian  eora,  BT,87B  of  oats,  13,490 
of  sweet  potatoes,  2,820,188  lbs.  of  tobacco, 
18,925  of  wool,  65,260  of  butter,  and  1.633 
tons  of  hay.  There  were  2,S(t3  horsea,  1.7S9 
mules  and  asses,  2,000  milch  cows,  2,42.1  other 
cattle,  7,800  sheep,  and  18,870  swine.  Capital, 
Elkton.    IL  A  central  county  of  Uiniteaota, 
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VBterad  hj  Lon^  Prairie  and  Partridge  riven 
and  other  streams;  ar«a,  SCO  eq.  m. ;  pop.  in 
18T0,  2,096.  The  vartoM  ia  g«iierall7  level,  in- 
terspersed with  nnineroDS  Buall  iakes,  and  the 
soil  is  prodactive.  The  Northern  Foeifio  rail- 
road passes  throneh  the  N.  part.  The  chief 
productions  in  1870  were  1G,90T  hashela  of 
wheat,  18,012  of  oats,  18,736  of  potatoes,  2S,- 
683  lbs.  of  butter,  and  8,838  tons  of  hay.  There 
were  74  horses,  887  miloh  oows,  and  618  other 
cattle.  Capital,  Long  Prairie.  IIL  A  S.  E. 
county  of  Dakota,  bordering  on  Nebraska,  and 
Ijing  between  the  Missouri  and  Niobrara  riv- 
ers ;  area,  about  660  sq.  m. ;  pop.  in  1870,  33T. 
The  river  bottoms  are  very  fertile ;  the  uplands 
oondfit  of  prairies.    Capital,  Fort  Bandall. 

TOiH),  Betrj  J»bi,  on  English  clergyman, 
bom  in  1763,  died  at  Settrington,  Torkshire, 
Deo.  24, 1846.  He  was  educated  at  Oxford, 
and  was  vicar  of  Mlton  near  Canterbury,  rec- 
tor of  Allhallows,  London,  keeper  of  the  manu- 
soripts  at  Lambeth  palace  (1808),  rector  of 
Setlrington  (1820),  prebendary  of  York  (18S0), 
and  archdeacon  of  Cleveland  (1882),  His  pub- 
lications comprise  "  Illostrations  of  the  Lives 
and  "Writings  of  Geoffrey  Chancer  and  John 
dower"  (6vD,  1810);  on  edition  of  Johnson's 
"  Dictionary,"  with  corrections  and  additions 
(4vols.  4to,  1914);  "Memoirs  of  the  Life  and 
Writings  of  Brian  Walton  "  (2  vols.  8vo,  1B21) ; 
"A  Letter  to  the  Archbishop  of  Canterbury, 
concerning  the  Authorship  of  lc6n  Basilik^" 
(8to,  182B);  "Some  Account  of  the  Life  and 
Writings  of  John  Milton"  (Bvo,  1826);  and  a 
life  of  Archbishop  Cruimer  (2  vols.  Svo,  1881). 

TODD,  JaaMS  Bealbene,  an  Irish  antiquary, 
bom  in  Dablin,  April  23,  IBOG,  died  near  there, 
June  28, 1869.  He  graduated  at  Trinity  col- 
lege, became  a  feilow  there  in  1831,  and  was 
regins  professor  of  Hebrew  in  the  university  of 
Dublin.  Ho  was  also  treasurer  aud  preoentor 
of  St.  Patrick's  cathedral,  president  of  the 
royal  Irish  academy,  and  one  of  the  founders 
of  the  Irish  arohwologioal  Bociety.  He  edited 
several  rare  Irish  manuscripts  and  tracts,  in- 
cluding "  The  Wars  of  the  Danes  in  Ireland," 
and  published  "  Historical  Tablets  and  Medal- 
lions" (1828);  "  Discourses  on  the  Prophecies 
relating  to  Antiohrist"  (1840);  "Historiaal 
Memoirs  of  the  Successors  of  St.  Patrick  and 
Arehbishqps  of  Armagh"  (3  vols.  Svo,  1861); 
and  "8t  Patrick,  Apostle  of  Ireland"  (1863). 
He  collected  a  library  of  raannacripts,  which 
after  his  death  brought  extraordinary  prices. 

TODD,  Jehi,  an  American  olergyman,  born  in 
Bntland,  Vt.,  Oct  B,  1800,  died  in  Pittsfield, 
Mass.,  Aug.  24,  1873.  He  graduated  at  Yale 
college  in  1822,  spent  fonr  years  at  the  Ando- 
ver  theological  seminary,  and  was  ordained  to 
the  ministry  In  the  Congregational  church  at 
Grot«n  in  1827.  In  1833  he  was  setUed  over 
the  Edwards  church  at  Northampton,  in  1886 
was  called  to  the  pastorate  of  the  first  Congre- 
gational church  in  Philadelphia,  and  from  1842 
to  1872  was  pastor  of  the  first  Congregattonal 
ohnrcb  in  Pittsfield,  Mass.    He  was  one  of  the 
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founders  of  Mount  Holyoke  female  seminary, 
and  for  several  years  was  president  of  the 
trustees  of  the  young  ladies'  institute  of  Pitts- 
field. In  1S46  he  received  the  degree  of  D.  D. 
from  Williams  college.  His  principal  works, 
most  of  which  have  passed  through  many  edi- 
tions both  in  the  United  States  and  England, 
and  several  translated  into  other  languages, 
are:  "Lectures  to  Children"  (2  vols.  16mo, 
Northampton,  1834;  2d  series,  1868);  "Stu- 
dent's Manual"  (12mo,  188G);  "Index  Eo- 
rum,"  prepared  for  noting  boobs  read  (4to, 
1836);  "Truth  made  Simple"  (18mo,  1889); 
"Great  Cities,  their  Moral  Infinence"  (18mo, 
1841);  "Lost  Sister  of  Wyoming"  (I8mo, 
1641);  "The  Young  Man"  (18rao,  1848); 
"Simple  Sketches"  (2  vols.  16mo,  Pittsfield, 
1843);  "Pastor's  Daughter"  (24mo,  1844); 
"  Stories  on  the  Shorter  Catechism  "  (2  vols. 
18mo,  Northampton,  18B0-'fil) ;  "  Summer 
Gleanings"  (12mo,  1862);  "The  Daughter  at 
School"  (12mo,  1864);  "The  Angel  of  the 
Iceberg,  and  other  Stories"  (18mo,  1859); 
"  Foture  Punishment  "  (32mo,  New  York, 
1668} ;  "  Mountun  Gems  "  (4  vols.  16mo,  Bos- 
ton, 1864) ;  "  Nuts  for  Hots  to  Crack  "  (16mo, 
New  York,  1868 ;  8vo,  1868) ;  "  Polished  Dia- 
monds "  (16mo,  Boston,  1866) ;  "  Serpents  in 
the  Dove^s  Nest"  (18mo,  1887);  "Woman's 
Bights"  (18mo,  New  York,  1868);  "The 
Water  Dove,  and  other  Gems"  (IBmo,  Edin- 
burgh, 1868);  "Mountain  Flowers"  (16mo, 
Nonhampton,  1869) ;  "  Sunset  Land,  or  the 
Great  Pacific  Slope  "  (Boston,  1869) ;  and 
"  Oid-Foshioned  Lives  "  (1870).  Several  col- 
lective editions  of  his  works  were  published 
from  1868  to  1868.— See  "John  Todd,  the 
Story  of  his  Life,  told  mainly  by  Himself, 
compiled  and  edited  by  Rev.  John  £.  Todd' 
(IBmo,  New  York,  1876). 


SO,  leSO.  He  was  educated  in  Trinity  college, 
Dublin,  went  to  London  in  1881,  became  pro- 
fessor of  physiology  and  anatomy  in  King's  col- 
lege in  1837,  and  was  also  professor  of  dinical 
medicine  in  King's  college  hospital.  He  had 
great  reputation  as  a  practitioner,  end  pub- 
iished  "Cyclopttdia  of  Anatomy  and  Physi- 
ology "  (4  vols.  Svo)  ;  "  The  Physiological 
Anatomy  and  Physiology  of  Man"  (2  vols. 
Svo),  in  conjunction  with  Dr.  Bowman;  "Ac- 
atomy  of  the  Brain,  Spinal  Cord,"  ic. ;  "Lec- 
tures on  Paralysis  and  Brain  Diseases;"  and 
"  Treatise  on  Gout  end  Rheumatism." 

TODDT  mX.    See  Palm,  vol.  liii.,  p.  18. 

TODHl'iliTE&,  Isaac,  an  English  metliemati- 
cian,  bom  in  Rye  in  1820.  He  graduated  at 
Cambridge  In  1846,  and  became  mathematical 
lecturer  at  St.  John's  college.  He  has  pub- 
lished a  series  of  works  on  higher  mathematics 
for  college  instruction,  which  enjoy  great  favor 
in  England.  The  most  important  of  his  works 
on  the  philosophy  and  history  of  mathematics 
are  the  "History  of  tilt  Progress  of  the  Cal- 
culus of  Variations  daring  the  19th  Century  " 
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(1831),  "Reaearches  on  the  Calcalna  of  Ta- 
riatioDs"  (1372),  and  "HUtorj  oC  tbe  Mathe' 
nutiCEd  Theoriea  of  Attractimi  and  the  Fig- 
ure of  tbe  Earth,  from  the  Time  of  Newton 
to  that  of  Laplace"  (2  vols,,  18T8), 

TODLEBE.Y,  Fran  Edurd,  a  Kuasian  military 
engineer,  bora  in  Mitan,  Conrland,  Uay  20, 
1818.  He  was  edacated  at  the  school  of  engi- 
neers in  St,  Peterahnrg,  and  after  being  em- 
ployed in  that  department  he  aervod  in  tbe 
Caucasus  against  Shamy!  from  1848  to  1851, 
and  againsttheTurks  on  the  Danube  in  ]SS3-''4. 
He  displayed  great  genius  in  the  defence  of 
Sebaatopol,  and  waa  wounded,  June  20,  185S. 
8ubse<]nent1y  be  was  employed  in  strongtb- 
ening  Nikolayev  and  Cronstadt.  In  I860  he 
became  chief  of  engineering  in  tbe  war  office, 
with  the  rank  of  general,  and  he  ia  at  the  name 
time  the  adjunct  of  the  grand  duke  Nicholas 
in  the  general  direction  of  this  service.  His 
history  of  the  defence  of  Sebastopol  (St.  Pe- 
tersburg, 1864)  has  been  translated  into  sev- 
eral langnagea,  and  reviewed  in  a  volume  by 
William  Howard  Russell  (London,  1864), 

TWUSi.    Bee  Aqua  Tofana. 

TOeiDL  BEG.    See  SsuuKe. 

TOUT,  or  Ttcat,  a  town  of  Asiatic  Turkey, 
in  the  vilayet  and  65  m.  N.  N.  W.  of  the  city 
of  Sivas,  on  the  Yeahil  Irmab  (the  ancient 
Iris);  pop.  estimated  variously  from  45,000  to 
150,000.  It  has  high  limestone  hills  on  three 
sides,  and  is  oommanded  by  two  peaks  which 
are  almost  perpendicular  and  consist  of  crys- 
talline marble.  The  houses  are  of  mud  or 
nnburaed  bricks,  but  tbe  town  has  a  large 
and  handsome  Armenian  church  and  several 
mosques.  The  manufaotnres  consist  chiefly 
of  copper  articles  and  hardware,  woollen,  lin- 
en, silk,  cotton  goods,  and  carpets;  and  there 
are  dyeing  and  calico-printing  establishments. 
The  inhabitants  are  chiefly  Turks. 

TO&AT  (Hun.  Tokaj),  a  town  of  N.  Hun- 
gitry,  in  the  county  of  Zempl^n,  at  the  junc- 
tion of  the  rivers  Bodrog  and  Theiss,  117  m, 
E.  S.  E.  of  Pesth;  pop.  in  1870,  5,013,  Sev- 
eral important  fairs  are  held  here  annually. 
Tokay  ia  celebrated  for  the  wine  produced  in 
its  vicinity.    (See  Husqaet,  Wihbs  op.) 

TOSIO  (formerly  Ybdo),  a  city  and  the  cap- 
ital of  Japan,  in  the  E.  part  of  the  mwn  isl- 
and, at  tbe  head  ot  the  bay  of  Yedo,  on  the 
Sumidagawa,  in  lal,  83°  40'  N.,  Ion.  139°  40' 
E. ;  pop.  in  1872,  779,361,  including  a  garrison 
of  7,140  and  400  foreigners.  The  city  is  a 
combination  of  oompnotly  built  and  densely 
inhabited  districts,  with  intervening  gardens 
and  groves  devoted  to  civil  and  religions  uses, 
the  whole  covering  nearly  60  sq.  m.,  the  area 
of  the  built  np  portion  being  about  23  sq.  m,, 
while  one  eighth  of  the  whole  is  occupied  by 
moats  and  canals.  The  centre  of  the  city  is 
the  citadel,  surrounded  by  stone  walls  and  a 
moat,  ontside  of  which  a  second  wall  encloses 
about  3  so.  ra.  A  third  system  of  walls  and 
moats  encloses  about  6  sq.  m.,  formerly  occu- 
pied by  the  residences  of  the  daimios,  but  now 
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covered  with  government  buildings,  colleges, 
schools,  arsenals,  barracks,  fonnderies,  steam 
mills,  uid  factories.  Outside,  in  the  business 
and  more  densely  populated  portion,  are  milea 
of  brick  and  stone  buildings  in  the  European 
sl^le  of  archit«cture,  and  Uie  shops  are  Dlled 
vith  foreign  wares.  The  streets  are  wide, 
regular,  and  clean.  The  city  is  abundantly 
supplied  with  water  brooght  ia  wooden  aque- 
ducts from  the  Tonegawa,  0  m.  distant,  and 
a  part  of  it  is  lighted  with  gas.  For  police 
purposes  it  is  divided  into  6  principal  aikd  06 
smailer  districts,  with  stations  connected  by 
telegraph  and  a  uniformed  force  of  3,500  men. 
At  the  N.  and  &.  ends  of  the  city  are  the  oem- 
eteriea,  filled  with  tombs  and  templex.  There 
are  741  Shinto  shrines,  2,170  Buddhist  temples, 
and  4  Christian  churches.  The  imperial  uni- 
versity has  in  its  difierent  facnlties  nearly  100 
foreign  instructora.  The  lunguage,  normal, 
and  elementary  schools  are  attended  by  inor« 
than  60,000  pupils.  There  are  several  banks, 
and  more  than  a  dosen  daily  newspapers  print- 
ed with  metal  type  on  improved  presses,  and 
native  capital  has  established  cotton,  woollen, 
and  paper  mills  driven  by  steam,  while  sew- 
ing, knitting,  and  other  mannal  machines  are 
vei7  common.  Hundreds  of  horse  vehicles 
and  over  20,000  jia-riki-gka  (man-power  car- 
riages) make  tbe  streets  lively.  Places  of 
amuaemeut  abound;  actors,  wrestlers,  atory 
tellers,  and  female  minstrels  are  namerona. 
Foreign  dress  and  manner  of  living  have  been 
largely  adopted,  and  the  place  presents  most 
of  the  characteriatics  of  a  modem  European 
or  American  city.  It  is  connected  by  tele- 
graph with  Nagasaki,  Hakodadi,  and  other 
cities.  There  is  a  railway  to  Yokohama,  IB 
m.  distant,  and  a  line  has  been  surveyed  to 
Kioto,  23G  m.  Tbe  shallow  hay  permits  only 
jnnka  and  small  steamboats  to  reach  the  city, 
and  tbe  foreign  trade  is  limited. — Yedo  was 
laid  out  in  1691,  when  the  walls  of  tbe  preaent 
stronghold  were  built,  and  it  soon  becama  the 
military  centre  of  the  empire.  In  1656  and 
1854  earthquakes  occadoned  an  immense  loss 
of  life  and  property ;  and  there  have  been 
many  very  destructive  conflagrations,  owing 
to  the  former  combustible  style  of  building 
and  inefficient  police.  In  1861  tbe  British  and 
French  legations  were  established  here,  but 
were  soon  driven  away,  and  were  not  reSstab- 
liahed  till  1865.  It  1862  it  ceaaed  to  be  the 
compulaory  residence  of  tbe  daimios.  In  1668 
it  became  tbe  residence  of  tbe  mikado,  and 
tbe  name  was  changed  to  Tokio  ("  eastern 
capital ").  On  Jan.  1,  1889,  the  port  was  for- 
mally opened  to  foreign  trade  and  residence. 
In  tbe  summer  of  1871  the  entire  power  of  the 
empire  was  centred  here. 

tSkSoI,  or  IVkM,  Imn,  See  Huitoaxt, 
vol.  ii.,  p,  68. 

TOLui),  JU>,  a  British  antbor,  bom  near 
Londonderry,  Ireland,  in  1669  or  1670,  died  at 
Putney,  near  London,  March  11,  1722.  He 
studied  three  years  at  the  Univeruty  of  Qlaa- 
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gow,  received  the  degree  of  M.  A.  at  the  ddi- 
versitfof  Edinba^hin  1690,  studied  two  jears 
for  the  miniatrj  at  Leydea,  and  finally  became 
a  conspicuous  free  thiiJieT  at  Oxford.  He  west 
to  Dublin  in  1697,  where  the  Irish  parliament 
ordered  the  common  hangman  to  barn  his 
"Cbristianitj  not  Ujsterions"  (London,  16B0), 
and  returning  to  London  publiuted  "Au  Apol- 
ogy for  Mr.  Toland"  (1687).  He  visited  the 
courts  of  Hanover  and  Berlin,  apparently  ai 
a  political  afent,  aud  held  a  theological  dis- 
cosaion  with  Beausubre.  On  returning  to  Eng- 
land, he  professed  himself  in  1702  "a  true 
Christian  "  and  "  a  good  churchman,"  but  in 
]706  declared  himself  a  pantheist.    He  wrote 

fiolitical  pamphlets  for  tba  earl  of  Oxford  (Her- 
ey),  by  whom  he  was  sent  agun  in  170T  to 
Germany  and  Holland,  as  a  poUtical  spy.  R&- 
tnrning  after  three  years,  he  waa  supported 
by  Uarle;  till  a  quarrel  separated  them.  His 
other  publioatioQS  include  "The  Uilitia  Re- 
formed, or  an  Easy  Scheme  of  furnishing  Eng- 
land with  a  coustant  Land  Force"  (169i<); 
a  "Life  of  Milton"  QSUS) ;  editions  of  Lord 
Holles's  "Memoirs  and  of  Harrington's 
"Works;"  "Anglia  Libera"  (ITOI),  a  treatise 
on  the  BQCceasion  of  the  crown  of  England ;  and 
"  Nazarenns,  or  Jewish  Gentile,  or  Mahometan 
Christianity,  containing  the  History  of  the 
Ancient  Gospel  of  Baraabas,  and  the  Modern 
Gospel  of  the  Mahometans,  attributed  to  the 
same  Apostle,  this  last  Gospel  being  now  first 
made  known  among  Christians,"  £c.,  which 
Involved  him  in  controversies.  His  posthu- 
mous works  were  pablisbed  with  a  biography 
by  Des  Maizeanx  (2  vols.,  1726 ;  new  ed.,  174T). 
TOLDM).  I.  A  central  province  of  Spain,  in 
New  Castile,  bordering  on  Avila,  Uadrid,  Cu- 
enca,  Oiudad  Real,  and  ._  _, 

Ciceres ;  area,  6,088  sq.  s^''-'-  ■- 

m. ;  pop.  in  1870,  843,-  " 

272.  The  surface  is 
generally  mountainous, 
and  there  are  elevated 
plaios  near  the  centre. 
The  Tagua  flows  W. 
through  the  middle  of 
theprovincc.  TheJigQe- 
la  and  its  atHnents  fiow 
toward  the  Quad!  an  a. 
Gold,  silver,  lead,  iron, 
copper,  quicksilver,  tin, 
cinnabar,  alum,  bismuth, 
coal,  graphite,  and  ocbre 
are  found.  The  soil  is 
generally  poor,  hut  iu 
the  centre  and  toward 
the  south  the  quality 
improves.  Grain,  flax, 
frait,  vegetables,  wine, 
oil,  and  silk  are  produ- 
ced. But  very  few  sheep, 
cattle,  or  horses  are  reared.  D.  A  city  (anc, 
Tolttum),  capital  of  the  province,  on  toe  Ta- 
gua, 42  m.  S.  8.  W.  of  Madrid ;  pop.  about  18,- 
000.    It  stands  on  a  rocky  hdght,  around  which 


the  river  in  horseshoe  shape  Sows  in  a  deep 
end  narrow  channel,  crossed  by  two  stone 
bridges  100  ft.  in  height,  one  of  which,  built  by 
the  Moors,  consists  of  a  single  arch.  The  town 
is  encircled  by  two  walls,  originally  Roman,  but 
repaired  and  extended  by  Goths,  Moors,  and 
Spaniards,  and  entered  by  nine  gates.  The 
streets  are  steep,  crooked,  and  narrow,  lie 
houses  are  generally  in  tbe  Moorish  style,  from 
two  to  fonr  stories  high,  with  the  spartments 
arranged  round  a  court.  The  cathedral,  in 
pure  Gothic  and  with  a  lofty  spire,  founded  in 
1268  and  completed  in  1492,  is  one  of  the  finest 
in  Rpain.  The  palace  of  the  archbishop  (who 
is  the  primate  of  Spain)  formerly  contained  a 
rich  collection  of  books  and  manuscripts,  now 
added  to  the  provincial  library,  which  has 
70,000  volumes.  The  foundling  hospital  of 
Santa  Ornz,  a  fine  piece  of  architectnre,  was 
founded  by  Cardinal  Mendoza  in  1494.  The 
dilapidated  walls  of  the  ancient  Akiur  are 
still  standing.  The  university  was  suppressed 
in  1S4C;  a  seminary  for  theolo^cal  student* 
has  been  founded  to  supply  its  place ;  and 
there  is  a  military  school,  a  female  collese, 
school  of  fine  arts,  and  other  public  schools. 
The  principal  manufactures  are  woollen  and 
silk  goods,  oil,  leather,  and  the  celebrated 
Toledo  blades,  made  in  the  royal  sword  manu- 
factory two  miles  from  the  town.  There  is 
also  a  royal  foundery  outside  the  walla.^Ac- 
cording  to  an  ancient  but  improbable  tradi- 
tion, Toledo  was  founded  by  Jewish  colonists 
in  the  6th  century  B.  C.  It  was  taken  by 
the  Romans  in  192  B.  0.,  and  by  the  Goths  in 
A.  D.  467,  who  made  it  the  capital  of  their 
kingdom  ■  century  later.  It  was  captured 
by  the  Moors  in  714,  and  wrested  from  them 
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by  Alfonso  YT.  of  Castile  and  Leon  after  a 
terrible  siege  in  1085,  when  it  became  the 
capital  of  Castile,  and  at  one  time  had  a  popu- 
lation of  200,000.    It  afterward  anflered  many 
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aieges,  and  the  removal  of  the  ooort  to  Uadrid 
in  leao  l«d  to  ita  decline.  It  was  oooupied  by 
tbe  French  from  1608  to  1818. 

TOLEDO,  B  cit;  and  the  oapital  of  Lucas  oo., 
Ohio,  port  of  entrj  of  the  district  of  Uiami, 
on  the  Haumee  river,  6  m.  from  ita  month  in 
Uanmee  bay  and  8  in.  from  the  W.  extremity 
of  Lake  Erie,  92  m.  W.  of  Oleveiand.  and  S3  m. 
S.  S.  W.  of  Detroit,  Mich. ;  pop.  in  IBfiO,  8,629 ; 
in  1830,  18,TS8;  in  1870,  81,084,  of  whom 
11,099  were  foreignera,  inoluding  B,841  Ger- 
mans and  3,081  Iriah;  in  ISTC,  estimated  at 
00,000.  It  comprises  an  area  of  21*6  sq.  m., 
of  which  9-83  sq.  m.  were  annexed  In  1874; 
e-2  aq,  m.  are  on  the  E.  side  of  tbe  river  and 
16'S  sq.  m.  on  tbe  W.  aide.  It  has  a  fine  lior- 
bor,  and  ia  well  lud  ont,  having  wide  streets 
that  give  an  easj  assent  from  the  harbor  to 
the  table  land  on  which  most  of  the  honaea 
are  built.  It  has  lai^  and  handsome  pnblio 
bnildings,  several  amaU  parka,  atreet  railroada, 
and  water  works  recently  erected.  The  nnm- 
ber  of  miles  of  improved  streets  at  the  begin- 
ning of  18TS  was  8Q-0e ;  of  sewers,  aa-945 ;  of 
water  pipe,  41-68.  Toledo  communicates  by 
the  Miami  and  Erie  oanol  with  Oinoinnati  and 
Evansville,  Ind,,  and  has  extensive  railroad 
oonneclJona.  The  lines  centring  here  are  the 
Lake  Shore  and  Hichinm  Southern,  Toledo, 
Wabash,  and  Western,  Dayton  and  Michigan, 
Detroit  and  Toledo,  Flint  and  Pire  Marquette, 
Canada  Soothern,  Oolnmbns  and  Toledo,  Tole- 
do and  Maumee,  Toledo  and  Sylvania,  and 
Toledo,  Tiffin,  and  Eastern.  All  these  rail- 
roads concentrate  at  an  immense  nnion  depot. 
The  chief  items  of  receipt  and  ahipment  are 
grain  and  Soar.  There  are  10  grun  elevators, 
with  a  storage  capacity  of  4,017,000  hnabels, 
and  capacity  to  receive  and  ship  780,000  bush- 
els daily.  The  aggregate  deliveries  of  grain, 
inclnding  flour,  fur  14  yeara  have  been  as 
follows : 
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The  receipts  in  1874  were  780,788  barrels  of 
floor,  10,107,362  bushels  of  wheat,  17,081,990 
of  Indian  corn,  6,460,347  of  oats,  14,100  of 
rye,  and  190,224  of  barley.  The  shipments 
were  679,268  barrels  of  floor,  8,842,069  bush- 
els of  wheat,  16,801,845  of  Indian  corn,  6,S81,- 
873  of  oats,  13,896  of  rye,  and  24,030  of  bar- 
ley. Other  important  items  of  receipt  are  pro- 
visions, live  stock,  whiskey,  iron,  tobacco,  hides, 
cotton,  wool,  and  Inmber.  In  1874  there  were 
mannfactured  in  the  city  287,000  barrels  of 
flour,  10,000,000  laths,  and  80,000,000  ft.  of 
lumber.  The  valoe  of  imports  from  Canada 
daring  the  year  ending  June  80,  1674,  was 
$79,018 ;   of  exports  to  Canada,  (11,836,829 ; 
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number  of  entrances,  802  of  69,517  tona ; 
clearances,  286  of  71,889  tons;  entrances  ia 
the  coastwise  trade,  1,962  of  441,093  tons; 
clearances,  1,918  of  420,901  tons;  number  ot 
vessels  belonging  in  the  district,  170,  with  an 
^gregate  tonnage  of  18,946.  The  mannfac- 
lories  of  Toledo  include  G  flonring  mills,  5  lum- 
ber mills,  6  iron  founderies,  a  blast  furnace,  B 
breweries,  T  brick  yards,  14  planing  milts,  4 
ship  yarda,  G  running  aad  cnrrying  establish- 
ments, 2  manufactories  of  care,  1  of  car  wheeU, 
several  of  carriages  and  wagons,  2  of  chairs,  1 
of  edge  tools,  2  of  fllbs,  4  of  lime,  1  of  mowers 
and  reapers,  8  of  i>otash,  1  of  refrigerators,  3  of 
coffee  and  spice  mills,  8  of  staves,  1  of  stovee, 
8  of  tobacco,  2  of  wire  goods,  1  of  wooden 
ware,  and  2  of  boots  and  shoes.  Tiiere  are 
six  banks,  with  an  aggregate  capital  of  (1,900,- 
000 ,'  three  savings  banks  and  several  savings 
and  loan  aaaociationa,  three  fire  and  mmrina 
insurance  componiea,  and  one  life  insnruoa 
company, — The  city  is  divided  into  eight  wards, 
and  is  governed  by  a  mayor,  eight  aldermmi, 
and  16  conncilmen.  The  principal  oliaritable 
inatitntions  are  tlie  city  hospital,  honse  of 
refnge  and  correction,  home  for  friendleaa 
women,  and  three  orphan  asylums.  There 
are  20  ward  school  houses  and  a  high  school 
ballding,  with  122  teachers  and  about  7,G0O 
pupils  enrolled  in  1874--'0,  and  10  denomi- 
national  and  private  schools.  The  pnblia 
library  oontuns  8,000  volumes.  Three  daily 
(one  German),  two  tri-weekiy,  one  aemi-week- 
ly,  and  six  weekly  (one  Qennan)  newspwerv, 
and  ux  monthly  periodioala  are  published. 
There  are  40  chniches.  viz. :  S  Baptist,  1  Chris- 
tian, 8  Congregational,  4  Episcopal,  2  Evangel- 
ical Association  (German),  2  Evangelical  Ln- 
thersn  (German),  1  Evangelical  Reformed  ^i>er- 
man),  2  Jewish,  3  Lotheran  (German),  8  Meth< 
odist  (2  German),  4  Presbyterian  (1  German), 
6  Roman  Catholio  (2  French  and  2  German), 
1  seamen's  bethel,  1  Sweden borgian,  1  Unita- 
rian, and  1  United  Brethren. — Toledo  was  set- 
tled in  1882,  and  incorporated  in  1386. 

TOU.iIID,  a  N.  E.  oonnty  of  Oonnecticnt, 
bordering  on  MassachuBetIa,  drained  by  the 
Willimantio  and  Hop  rivers ;  area,  440  sq.  m. ; 
pop.  in  1870,  22,000,  In  the  W.  part  the  sur- 
face is  nearly  level  and  the  soil  fertile,  but  in 
the  E.  part  it  ia  very  hilly  and  the  soil  inferior. 
It  is  intersected  by  the  Hartford,  Providence, 
and  Fishkill,  and  RockviEle  branch,  and  the 
New  London  Northern  railroads.  The  chief 
productions  in  1870  were  10,860  busheb  of 
rye,  101,721  of  Indian  com,  76,574  ot  o«t«, 
17,123  of  buckwheat,  180,403  of  potatoes, 
631,399  lbs.  of  tobacco,  21,680  of  wool,  886,768 
of  butter,  80,671  of  cheese,  and  40,320  tons  of 
hay.  There  were  2,401  horses,  6,462  mildi 
cows,  9,436  working  oxen,  6,244  other  eatl2a, 
7,902  sheep,  and  3,861  swine;  1  manafaotory 
of  leather  belting  and  hose,  8  of  boots  and  shoes, 
5  of  boxes,  12  of  carriages  and  wagons,  28  of 
cotton  goods,  3  of  hosiery,  8  of  iron  castings,  8 
of  machinery,  9  of  shoddy,  14  of  dlk  goods, 


byCoogle 


TOLLENS 

S4  of  woollens,  3  bleaohing  and  dydnfl  estab- 
luhmenta,  and  8  flonr  mills.     Capital,  ToUaDd. 

TOLLOB,  Headrik  ConeteMB,  a  Dateh  poet, 
bom  ID  Botterdam,  Sept.  24,  ITSO,  died  in 
BjBWick,  Oct.  31,  18S6.  He  was  intended  for 
trade,  but  in  1800  be^aa  publishing  poetry, 
ttnd  finally  became  one  uf  the  most  oelubrated 
national  bards.  His  masterpieces  inclnde  a 
Darrative  poem  on  Barentz'a  expedition  to 
Nova  Zembla  (new  ed.,^844),  dramatic  worka, 
and  patriotic  lyrics,  especially  tiie  Wapenlreet 
(ISlfi).  Uia  Getamentlijke  diehtverken  com- 
priae  8  vols.  (Leeowarden,  18oS-'7). 

1QLNJ,  a  3.  W.  oonnty  of  Hangary,  border- 
ing on  the  oonnties  of  VeazprSm,  titnMweis- 
aenbnrg,  Feath,  Baranya,  and  Somogy;  area, 
1,407  »q.  m.\  pop.  in  1870,  220,740.  It  is 
watered  by  the  Danabe,  nhioh  forms  its  E. 
frontier,  and  by  the  Sflrvtz  and  Kapos.  The 
soil  ia  generally  fertile,  except  the  sandy  E. 
portion.  Com,  tobacco,  fiai,  wine,  and  fmit 
are  produced,  and  cattle,  pigs,  sheep,  and  horses 
abonnd.    Capital,  SzegszAnt. 

TOinoi,  a  Bassian  family,  celebrated  since 
the  17th  oentnry.  Among  its  best  known 
members  at  the  present  day  are  Count  Alexia 
Tolstoi  (born  Sept.  6, 1817,  died  Oct.  10, 1876), 
B  poet,  novelist,  and  dramatist,  author  of  three 
historical  tragedies  forming  a  trilogy,  "Death 
of  Ivan  the  Terrible,"  "Czar  Feodor,"  and 
"  Ozar  Boris,"  and  Count  Leo  Tolstoi,  whose 
novel  of  Anna  Earenina  (187&-'6J  ha*  ^ven 
him  a  great  repntation. 

TOLTEC8,  or  TaUulMU,  a  nation  of  Mexico, 
who  according  to  Mexican  annals  appeared  in 
Anahuac  in  the  beginning  of  the  7th  century, 
led  in  their  wanderings  from  another  conti- 
nent or  country  by  Tannb.  They  fonnded  the 
kingdom  of  Tola,  end  were  the  first  civilized 
and  civilizing  race.  Aa  they  increased,  capi- 
tal arose  at  Colhnacan,  Otompan,  and  TolJan. 
The  ChichimecB,  a  nation  of  different  origin, 
entered  the  country  abont  a  centory  later,  and 
these  were  followed  in  time  by  seven  KahnatI 
tribes,  of  the  aame  race  aa  the  Toltecs,  the 
Mexicans  being  the  last.  Before  this  the  Tol- 
teo  monarchy,  rent  by  civil  wars  between  the 
clergy  and  nobles,  had  fallen  in  the  llth  een 
tnry ;  famine  and  peatllence  desolated  the  conn- 
try,  and  many  of  the  survivors  emigrated  to 
Qoatemala.  The  rest  of  the  Tolteca  were  in 
Gorporated  by  the  Chichimecs,  to  whom  they 
imparted  their  civilization.  The  emigrants 
founded  in  Guatemala  a  new  empire,  and  the 
Qnich^B  claimed  descent  from  then,  though 
the  names  of  the  later  Qnich^  monarchs  show 
another  language  than  the  Toltec.  It  is  nsnal 
to  refer  all  that  is  grand  or  surprising  in  Mex 
ioo  and  adjoining  parts  to  the  Toltecs ;  bnt  tra- 
dition asoribes  to  them  definitely  the  use  of 
hieroglyphics,  astronomical  knowledge  and  the 
division  of  time,  agrionltare,  weaving,  atone 
cutting,  and  architectnre. 

TDLV,  BalnM«C    SeeBATSAMs. 

TOLOCl,  a  city  of  the  republic,  capital  of  the 
state,  and  SO  m.  W.  S.  W.  of  the  dty  of  Mexi- 
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00 ;  pop.  abont  1 2,000.  It  ia  in  a  valley  abont 
8,B00  ft.  above  the  sea,  and  has  snaciuns,  well 
paved  streets,  a  public  square,  and  several  fine 
chorohes.  Of  late  years  its  trade  and  indus- 
try have  much  declined.  Near  the  town  is 
the  volcanic  mountun  of  the  same  name,  which 
rises  to  the  height  of  16,610  ft.  above  the  sea. 
TOMATO,  a  plant  of  the  tolanaeta  or  night- 
shade family,  coltivated  for  its  fruit.  It  is  a 
native  of  tropical  or  sub-tropical  America,  and 
its  name,  given  in  the  earlier  works  as  tvtnall 
and  tomatl,  is  of  Indian  origin.  The  plant 
was  originally  placed  in  the  genus  lyeoperiievm, 
which  Linntens  reduced  to  lolanvm  ;  but  later 
botanists,  thinking  that  the  difference  in  the 
anthera,  which  are  united  at  the  tips  and  open 
by  a  longitudinal  slit,  and  not  by  a  pore  at  the 
apex  aa  in  lolanvm,  was  a  sufficient  distinction, 
restored  the  genus,  and  call  the  tomato  lyco- 
pertieum  aeulmtvm;  while  some  still  adhere 
to  the  view  of  LinuEeus,  and  class  the  plant 
as  lolanum  lyeopenieum.  The  older  English 
writers  call  the  fruit  love  apple;  in  France 
jiom-ma  d'ani(mr,  and  in  Italy  pemi  d'amore, 
are  still  in  use,  perpetuating  the  old  notion 
that  their  use  as  food  had  an  inflacnce  upon 
the  passions.  Feru  ia  regarded  as  its  native 
coimtry,  but  it  has  not  been  fonnd  there  or 
elsewhere  in  a  truly  wild  state,  and  it  bad 
probably  been  long  in  cultivation  before  the 
advent  of  the  Enropeans.  The  tomato  has 
weak  stems  about  4  ft.  long,  and  when  left  to 
itself  forms  a  much  branched  trailing  or  pros- 
trate plant.  Ita  leavea  are  irregularly  pinnate, 
with  the  larger  leaflets  themselves  cat  or  divi- 
ded; both  stem  and  leavea  are  clothed  with 
soft  viscid  bturs.  which  exnde  a  strong-smell- 
ing, rather  fetid,  and  somewhat  resinous  eub- 
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etance,  which  ataina  the  hands  and  clothing 
when  the  plants  are  handled.  It  has  been 
lately  said  tnat  an  infusion  of  tomato  leaves  is 
effective  in  destroying  plant  lice.  The  flower 
stalka,  or  pednDcles,  are  extra-axillary  and  bear 
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nMvaate  clojMn  of  jellow  flowers,  which, 
with  tlie  «xc«ptioD  ia  the  antherg  alreadj  noted, 
have  a  Bimiltir  stmcture  to  tboM  of  the  aola- 
UQnu.  (See  Bolarcu.)  The  fniit  is  normaUy 
a  two-  or  three-c«lled  berr<r,  but  in  the  cnJti- 
TBited  plant  there  are  dbubII/  nomerouB  cella ; 
the  frnit,  eapecisU;  in  the  larger  specimeng,  of- 
ten has  a  very  complicated  strnctiire,  resulting 
from  the  union  of  two  or  more  flowers ;  their 
pistils  being  fosed  together  present  at  matnritj 
Q  cariousl;  abnormal  (rait,  in  which  all  traces 
of  the  original  stmcture  are  lost  The  colti- 
vated  tomatoes  present  a  great  variet;  in  form, 
color,  and  size,  and  it  U  not  known  whether 
thej  are  from  several  species  or  are  differ- 
ent forms  of  one  rerj  variable  spociea.  The 
plant  b  remorkablj  plastic,  and  b;  selecting 
seeds  from  fruit  with  desirable  pecnliarities,  it 
Is  very  «asj  to  establish  a  strain  or  varietj. 
When  tomatoes  were  first  cnltivated  in  onr 
gardens  there  was  but  one  variety ;  this  had  a 


larce,  red,  mnob  wrinlded,  and  often  irregnlar 
and  misshapen  fmit,  with  a  thick  outer  wall, 
and  a  central  j^iacenta  bearing  the  seeds  sur- 
rounded b;  their  palp,  and  a  considerable  cav- 
ity or  empty  space  between  the  two.  By  se- 
lection this  was  improved  as  to  its  surface, 
and  greater  solidity  acquired,  and  the  strain 
known  as  the  smooth  red  was  obtained,  which 
is  still  one  of  the  best.  The  variety  known  as 
the  "Trophy"  probably  combines  more  good 
qualities  than  any  other;  it  has  very  large 
and  smooth  fruit,  which  is  solid  throughout, 
and  of  the  beat  posaible  quality;  this  is  the 
rcs\]lt  of  20  years'  careful  solection  by  an  in- 
telligent grower,  with  a  definite  end 
Many  attempts  have  been  made  to 
the  earliDess  of  the  fruit,  but 
this  direction  is  limited  by  the  law  that  every 
plant  needs  a  certain  aggregate  amount  of  heat 
to  bring  it  to  matnrity ;  the  varieties  "  Oon- 
(jueror"  and  "Canada  Victor"  have  appar- 
ently reached  this  limit    Among  the  very 
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distinct  variedea  ia  the  "Feejee,"  which  has 
a  lar^  rose  or  pinkish  red  fmit;  there  are 
several  yellow  varietieB  and  one  nearly  vhile 
lai^  one,  and  there  are  t>oth  yellow  sod  red 
of  smaller  sorta  named  according  to  the  shift 
and  size  of  the  fruit,  socb  as  the  pear,  plum, 
and  cherry  tomatoes;  the  cmrant  tomato, 
which  has  berries  scarcely  largu'  than  a  laigs 
corraQt,  in  long  racemes,  and  delicate  foliage, 
is  very  ornamental,  and  ^iparently  a  di^tiiict 
species,  probably  L,  eerat\fornu.  The  npright 
or  tree  tomato  originated  in  France ;  its  miin 
Bt«m  is  thick,  and  its  few  branches  so  short 
and  strong  that  it  carrier  its  weight  of  laige 
fmit  without  snpport ;  but  it  ia  not  very  pn>- 
dnctive.  Less  than  half  a  centnry  ago  tbe  to- 
mato was  almost  onknown  to  northern  gar- 
dens, or  cultivated  in  them  only  as  a  curiosity, 
bnt  at  present  it  is  one  of  the  moat  popular  of 
vegetables.  As  the  fruit  will  color  and  ripen 
when  picked  green,  it  can  be  transported  le 
great  distancee,  if  properly  packed  in  smsll 
crates  vdtb  abundant  openings  for  ventilation ; 
the  first  tomatoes  in  the  northern  markets 
come  from  Bermuda,  appearing  in  Febniaiy, 
followed  saoceewvety  by  contributions  from 
Florida,  Georgia,  kc.,  before  the  fmit  from 
the  gardens  near  by  ia  ripe.  At  the  north  tbe 
seeds  are  sown  in  hot-beds,  the  young  plants  set 
oot  in  other  hot-beds,  and  fin^y  transp!aiit«d 
to  cold  framea,  where  they  may  be  protected 
at  night  until  the  weather  is  warm  enough  to 
set  them  in  the  open  ground.  Light,  wellnia- 
nnred  soils  are  better  than  heavy  ones  for  thii 


upon  the  ground,  bnt  in  private  gardens  they 
are  supported  by  a  frame  or  trellis,  or  tacked  up 
to  a  fence  or  the  side  of  abutiding ;  by  proper 
pruning  and  removing  the  excess  of  yonng 
frnit,  the  size  and  qnality  of  that  allowed  to 
ripen  is  greatly  improved. — The  tomato  is  ns«d 
in  a  great  variety  of  ways,  being  eaten  raw  as 
a  s^ad,  stewed,  baked,  broiled,  and  as  an  in- 
gredient of  soups,  stews,  and  saaoes;  it  is  used 
to  make  a  popular  catsup,  and  is  pickled  and 
preserved  in  various  ways. — The  strawberry 
tomato  is  described  under  Pdtbiub. 

TOHBIGBEE,  TMUgby,  or  TsMbedtbce,  a  river 
ot  Mississippi  and  Alabama,  which  rises  m 
Tishomingo  co,  in  the  N.  E.  extremity  of  the 
former  state.  It  first  flows  8.  to  Colnmbus, 
thence  S.  E.  to  Demopohs,  Ala.,  where  it  riv 
ceives  the  Black  Warrior  on  the  left,  snd 
thence  generally  8.,  with  many  and  sudden 
windings,  to  its  junction  with  the  Alabams, 
about  45  m.  from  Mobile,  whore  the  united 
stream  takes  the  name  of  Uobile  river,  snd 
falls  into  Mobile  bay  about  30  m.  from  the  golf 
of  Mexico.  Its  length  ia  estimated  at  450  m., 
and  it  is  navigable  for  large  steamboats  to  Co- 
Iambus,  886  ra.  (roHi  the  month  of  Mobile  riTer. 

TOM  CREEN,  a  8.  W.  county  of  Texas,  formed 
in  1874;  area,  about  14,000  sq.  m.  It  is 
bonnded  8.  W.  by  the  Poooa  river  and  S.  W. 
by  New  Mexico.    In  the  east  it  is  intersect- 
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*d  by  the  head  streaniB  of  the  Colorado  river. 
Tbiscouuty,  with  Crockett,  formed  in  1875,  has 
absorbed  what  was  formerly  koowo  ai  Bexar 
district  or  temtorj.    Capita],  Ben  FicUin. 

TOMUNE,  BeWftli,  an  Engluh  prelate,  eldest 
eon  of  George  Pretyman,  bom  in  Bar;  8t.  Ed- 
munds, Oct.  9,  1T60,  died  in  Winchester,  Not. 
14, 182T.  He  was  edncated  at  Cambridge,  and 
in  1TT3  became  tutor  to  William  Pitt,  who 
made  him  his  private  secretary  on  becoming 
chancellor  of  toe  exchequer  in  1TS2,  and  his 
BCcretary  when  he  became  first  lord  of  the 
treasury.  Pretyman  remained  with  Pitt  till 
1787,  when  he  was  made  bishop  of  Lincoln 
and  dean  of  St.  Paul's.  In  1820  he  was  trans- 
ferred to  the  see  of  Winchester.  Id  1808  fae 
received  by  will  an  estate  from  Marmadnke 
Tomline,  and  assumed  that  name.  He  pub- 
lished "  The  Elements  of  Cbristiui  Theology  " 
(2  vols.  6vo,  1799),  which  has  passed  through 
numerous  editions;  "A  Refutation  of  Calvin- 
ism "  (181 1) ;  and  "  Memoirs  of  William  Ktt " 
(3  vols.  8vo,  1821),  "  which,"  Macaulay  says, 
"enjoys  the  diitinotion  of  being  the  worst 
biographical  work  of  its  size  in  the  world." 

TOHMtSEO,  HImU,  an  Italian  antbor,  born  in 
Bebenico,  Dalmatia,  about  1808,  died  in  Flor- 
ence, Uay  I,  1B74.  Ue  resided  several  years 
in  Florence,  wrot«  for  the  patriotic  Antologia, 
went  as  an  exile  to  France  in  1838,  and  in 
1888  settled  in  Venice.  He  was  arrested  with 
Uanin  in  January,  1848,  but  they  were  res- 
cued in  March  by  the  people,  and  in  August 
Tommaseo  became  minister  of  religion  and 
education  in  the  revolutionary  government, 
and  vunly  attempted  to  procure  Frenob  inter- 
vention in  favor  of  the  republic.  After  the 
restoration  of  Austrian  rule  in  August,  1849, 
he  was  baojahed  from  Venice,  resided  in  Corfu 
and  Tnrio,  and  in  1865  finally  returned  to  Flor- 
ence. Hi"  works  include  Nvoro  dinonario  dei 
linonimi  della  lingua  italiana  (Florenoe,  18SS; 
8th  ed.,  2  vols.,  Milan,  186T);  Canti  popvlari 
(3  vols.,  Venice,  1848) ;  Stvdi  eritiei  (3  vols., 
1843);  Letttre  di  PatqvaU  de'  Paoli,  with 
Paoli's  biography  and  a  nistory  of  the  war  (or 
Corsican  independence  (Florenoe,  184S);  Nvon 
»(iHij  »u  Z»an  (*  (Tnrin,  1 866) ;  and  P(w»M  (1 872). 

TOMOII  IWAKHU,  a  Japanese  statesman, 
bom  in  Kioto  sboot  1826.  He  is  a  imge  or 
court  noble  of  the  Murakami  branch  of  the 
Mioamoto  family,  and  was  a  leader  as  well  as 
the  iostrnment  of  the  oonspiracy  which  effect- 
ed the  Kioto  eoup  d'itat  at  Jan.  8,  1808,  over- 
throwing the  shogunate,  and  establishing  a 
government  in  which  his  class  held  the  chief 
offices.  (See  Japax,  vol.  ix.,  p.  546.)  In  Au- 
gust, 1871,  he  was  made  minister  of  foreign 
affairs,  and  was  active  in  the  abolition  of  the 
feudal  system  and  the  retirement  of  the  ei- 
daimios  to  private  life.  In  December  be  left 
Japan  as  cnief  of  the  eml>assy  which  visited 
the  United  States  and  the  principal  capitals  of 
Europe.  On  his  return  in  September,  1«78, 
be  was  made  junior  prime  minister,  which 
office  he  now  holds  (1876).    He  was  active  in 
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averting  the  threatened  war  with  Corea  in 
1878.  He  has  been  especially  distingnished 
for  bis  advocacy  of  the  introduction  of  the 
forms  and  improvements  of  westem  civiliza- 
tion, and  be  sent  his  sons  to  the  United  States 
to  l}e  educated.  On  the  night  of  Jan.  14,  1874, 
while  be  was  in  his  carriage  near  the  mikado's 
palace,  an  attempt  was  made  to  assassinate  him, 
but  be  escaped  with  several  severe  wonnds. 

TONPKUB,  a  central  county  of  New  York, 
drained  by  several  tritnitaries  of  Cayu^ra  lake, 
the  head  of  which  lies  in  the  N.  part,  and  trav- 
ersed by  several  railroads;  area,  EOG  sq.  m. ; 
pop.  in  1876,  82,916.  The  surface  is  hilly,  tlie 
valley  of  the  lake  being  700  ft.  below  the 
ridges  on  eitber  side,  and  the  soil  is  generally 
best  adapted  to  grazing.  Cayuga  lake  supplies 
water  communication  with  the  Erie  canal.  The 
chief  productions  in  1870  were  291,194  busbels 
of  wheat,  422,411  of  Indian  com,  137,741  of 
oats,  286,168  of  barley,  148,917  of  buckwheat, 
278,941  of  potatoes,  68,681  lbs.  of  tobacco, 
169,867  of  wool,  62,890  of  fiax,  1,884,029  of 
butter,  and  70,907  tons  of  bay.  There  were 
8,804  horses,  16,408  milch  cows,  11,868  other 
cattle,  86,872  sheep,  and  7,402  snine;  11  manu- 
factories of  agricultural  implements,  24  of  car- 
riages snd  wagons,  1  of  care,  7  of  cheese,  1  of 
clocks,  12  of  furniture,  8  of  hubs  and  wagon 
material,  7  of  iron  castings,  4  of  macliinery, 
1  of  organs,  2  of  printing  paper,  6  of  tobacco 
and  cigars,  4  of  woollens,  26  fiour  mills,  19 
saw  mills,  8  tanneries,  and  6  currying  estab- 
lishments.    Capital,  Ithaca. 

TOMPKINS,  DhM  D.,  an  American  etatea- 
man,  bom  at  Scarsdale,  Westchester  co.,  N.  Y., 
June  21.  1774,  died  on  Staten  island,  June  11, 
1625.  He  graduated  at  Colombia  college  in 
1706,  was  admitted  to  the  bar  in  New  York  in 
17S7,  and  in  1801  was  a  member  of  the  legis- 
lature, and  of  the  convention  for  revising  the 
state  constitution.  In  1804  he  was  elected  to 
congress  from  the  city  of  New  York,  hut  re- 
signed to  become  one  of  the  associate  justices 
of  the  Bupreme  court  of  the  state.  From  1607 
to  1817  he  was  governor  of  New  York,  and  he 
was  conspicuous  for  his  support  of  the  na- 
tional government  during  tne  war  of  1812. 
In  1812  he  prorogued  the  le^slalure  for  ten 
months,  to  prevent  the  establishment  of  the 
bank  of  America  in  the  city  of  New  York. 
This  measure  gave  him  temporary  popularity, 
but  did  not  defeat  the  charter  of  the  bant, 
which  was  passed  in  1818.  In  a  special  mes- 
sage  to  the  legislature,  Jan.  28,  1817,  he  rec- 
ommended the  abolition  of  slavery  in  the  state 
of  New  York ;  and  an  act  for  that  purpose  waa 
accordingly  passed,  te  take  effect  July  4,  1627. 
In  1616  he  waa  elected  vice  president  of  the 
United  States,  and  in  1817  resigned  the  gov- 
ernorship on  assuming  that  office,  to  which  he 
was  reelected  in  1820,  retiring  March  4,  1826. 

TOBX.  I.  A  government  of  western  Siberia, 
bordering  on  Tobolsk,  Yeniseisk,  China,  snd 
the  Central  Asian  provinces  of  Semipolatinsk 
and  Akmolinsk,  from  which  it  is  partly  sepa- 
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rat«d  by  the  Irtbli ;  area,  829,027  iq.  to.  ;  pop. 
in  1870,  8S8,73S.  The  Altai  moaatwiu  extend 
ftlong  the  S.  part.  The  rirer  Obi  rises  in  the 
80Ol£,  flowa  N.,  Hud  reoeiTea  numeronH  triba- 
teriea,  the  chief  of  which  are  the  Tchumiab, 
Tom,  Tchulim,  and  Ket.  There  are  Beverot 
lakes.  Gold,  lilver,  copper,  lead,  aad  iron  are 
eitenaiTel;  worked  in  the  soatb.  The  N. 
part  19  barren,  but  toward  the  soath  the  pas- 
tures tiecotne  lusuriant,  and  abundant  crops 
are  raised  i  but  cattle  oonstitute  the  principal 
wealth.  IL  A  city,  capital  of  the  goreninient, 
OD  the  right  bank  of  the  Tom,  620  m.  E.  S.  E. 
of  Tobolsk;  pop.  in  1867,24,431.  It  consists  of 
au  upper  town  inhabited  hj  the  wealthy  ciaas- 
ea,  ome9y  Russians,  and  a  lower  town,  by  Tar- 
tars and  Bokhariaas.  It  has  many  fine  private 
and  public  baildings.  In  18TS  provisions  were 
made  for  a  Siberian  DoiTersity  here.  The  chief 
trade  is  in  grain,  leather,  and  fara.  Situated 
on  the  great  road  leading  to  the  Chinese  bor- 
der, it  is  neit  to  Irkutsk  the  most  prosperous 
town  of  Siberia.     It  was  founded  about  1610. 

TOX,  or  Tib,  a  deooniiaation  of  wdgbt,  equal 
to  20  ewt.  or  2,240  Iba.,  and  also  (asualiy  with 
the  second  orthography)  a  liqnid  measure  of 
232  gallons ;  also  applied  to  dry  measnres  and 
solid  measures  of  various  capacities  in  difFer- 
ent  countries.  In  common  use,  Ae  ton  weight 
is  often  rated  at  2,000  lbs.,  when  It  is  termed 
the  "short  ton;"  but  by  act  of  congress,  when 
not  specified  to  the  contrary,  the  ton  is  to  he 
understood  as  2,240  lbs.  Id  Maryland  the  or- 
dinary ton  is  2,000  lbs.,  the  usual  coal  ton 
2,340  lbs.,  and  the  miner's  ton,  according  to 
which  he  is  paid,  is  2,4T0  ll>s.,  the  allowance 
being  for  waste.  The  shipping  ton  of  France 
was  by  the  old  standard  2,1S8'4S  Iba.,  and  the 
metrical  ton  is  2,204'6  lbs. ;  the  shipping  ton 
of  Spdn  is  2,032-2  Iba. ;  of  Portngal,  1,755-8 
lbs.  The  measurement  ton  for  shipping  is  In 
the  United  States  40  cubic  ft.  In  England 
the  tun  for  wine  ia  252  gallons. 

T03IE,  ThNhaU  Wtlfe,  an  Irish  revolution- 
ist, born  in  Dublin,  June  20,  1763,  died  in 
prison  there,  Nov.  19,  179S.  He  graduated 
at  Trinity  oollege,  Dublin,  and  was  called  to 
the  bar  in  London  in  1789.  In  defence  of 
the  whig  club  he  published  "  A  Review  of 
the  I^st  Session  of  Parliament"  in  pampbiet 
form,  and  on  the  appearance  of  a  rupture 
with  Spain  wrote  a  pamphlet  to  prove  that 
Ireland  as  an  independent  nation  was  not 
bound  by  a  declaration  of  war.  Subsequent- 
ly he  sought  to  efi'ect  a  union  against  the 
government  between  the  Catholics  of  Ireland 
aad  the  dissenters,  and  in  17Q1  addressed  to 
the  latter  "  An  Argument  on  behalf  of  the 
CathoUes  of  Ireland."  The  same  year  he  as- 
sisted in  founding  the  first  dub  of  "  United 
Irishmen"  at  Belfast,  and  others  in  other 
parts  of  Ireland.  He  became  secretary  and 
agent  of  the  Catholic  committee  in  1792,  and 
was  subsequently  hnplicated  in  the  proceed- 
ings of  Jackson,  sent  from  France  to  sonnd 
the  seottments  of  the  Irish.    He  was  allowed 
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to  retire  from  the  country,  and  in  1796  cam* 
to  the  United  States.  Letters  asserting  that 
Ireland  was  ripe  for  a  revolt  induced  him  to 
sail  tor  France  in  January,  1796,  to  gain  the  aid 
of  the  directory ;  and  owing  in  large  measor« 
to  his  eiertiona,  that  government  determined 
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'-hifde  brigade,  and  was  also 
made  an  adjotant  general  to  Hoche,  whom 
he  accompanied  in  December  in  the  arma- 
ment destined  for  Bantry  bay.  The  fieet  WM 
scattered  by  etorma,  and  the  French  govern- 
ment would  not  imdertake  another  expedi- 
tion. In  1 797  Tone  waa  attached  to  Uorean'a 
army;  and  in  September,  1798,  he  aooompa- 
nied  a  petty  squadron  destined  for  Ireland, 
which  waa  intercepted  and  defeated  by  an 
English  squadron.  After  fightiag  desperately. 
Tone  was  oaptnred,  carried  to  Dublin,  tried  by 
court  martial,  and  sentenced  to  be  banged  on 
Nov.  12.  He  died,  however  by  hia  own  bond, 
having  cut  his  throat  with  a  penknife  on  the 
11th.  After  his  death  appeared  "The  LKe  of 
Theobald  Wolfe  Tone,  written  by  himself,  with 
his  Political  Writings,"  &c.,  edited  by  bis  son 
Williom  Theobald  Wolfe  Tone  (including  "  An 
Account  of  his  own  Campaigns  under  Napo- 
leon," 2  vols.  8vo,  Washington,  182Q ;  abridged, 
London,  1827,  1837,  and  1847).— His  son  was 
an  officer  in  the  French  army,  and  after  the 
fall  ot  Napoleon  in  that  of  the  United  States; 
and  he  was  also  the  author  of  L'£tat  rieil  tt 
politique  de  ritalie  tout  Ut  domination  dei 
Oetht  (Paris,  1818),  and  "  School  of  Cavalry  " 
(Georgetown,  D.  C,  1883). 

TOneiTilOO.    See  Fbiekdlt  Islands. 

TONfUI^  in  the  animal  system,  the  organ, 
situated  on  the  median  line,  at  the  commence- 
ment of  the  alimentary  canal,  ministering  to 
the  senses  of  touch  and  taste.  Taking  the 
tongue  of  man  as  an  example,  the  organ  is  at- 
tached at  its  base  to  the  movable  hyoid  arch  of 
bones,  and  suspended  and  kept  in  place  bymoa- 
cles  from  the  base  of  the  sknll,  lower  jaw,  and 
hyoid  bone ;  it  is  essentially  composed  of  mus- 
cular fibres,  which  move  freely  its  various  por- 
tions; it  is  covered  by  sensitive  mncona  mem- 
brane, contuning  numerons  mncoue  gland* 
and  follicles;  fibrous,  areolar,  and  fatty  tissnes 
enter  into  ita  stractare,  which  is  freely  sapplied 
with  blood  vessels  and  nerves.  The  size  bears 
no  relation  to  the  he^ht  of  the  individual,  but 
is  proportioned  to  the  capacity  of  the  alveolar 
arcb ;  it  is,  therefore,  smaller  in  women  than 
in  men.  From  the  base  to  the  epiglottis  ex- 
tends a  fold  serving  to  limit  the  movements  of 
the  latter  organ,  and  from  the  sides  of  the 
base  to  the  soft  palate  two  folds  on  each  ude, 
the  pillars  of  the  fauces,  between  which  are 
the  tonsils;  under  the  anterior  free  extremity 
Is  the  frennm,  which  oonneots  it  with  the  low- 
er Jaw,  a  fibrous  and  mncous  lamina  or  liga- 
ment, sometimes  so  short  congenitally  as  to 
prevent  the  free  movements  of  the  tongne  and 
to  require  an  operation  for  its  diviuon.    There 
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is  ft  mora  or  less  distinct  longitncliiuil  fniroir 
on  the  median  line,  from  which  extend  oat- 
ward  and  forward  nnmerons  other  Udsb  whose 
angle  of  niuon  points  backward;  the  posterior 
tlurd  is  smooth  and  without  compound  papil- 
la, exhibiting  a  few  simple  onea  and  the  noda- 
lar  eminences  of  the  nnmerona  muciparous 
glands;  in  front  of  this  ia  a  V-shaped  ridge, 
the  angle  directed  backward,  formed  by  two 
converging  lines  of  button-like  eminences,  the 
drcumTallate  p^illce;  in  front  of  these,  and 
occopjing  the  anterior  two  thirds  of  the  organ, 
ore  the  fungiform  and  conical  or  villiform  pa- 

SiilliB,  the  former  spheroidal  and  soattered,  the 
tttter  verj  nnroerous.  The  oaseons  support 
of  the  tongue  is  the  U-shaped  or  hjoid  bone, 
consisting  of  a  baae  or  median  body,  two 
greater  and  two  lesser  comna,  and  placed  in 
the  neck  between  the  loner  jaw  and  the  thj- 
roid  cartilage ;  it  is  the  homologne  of  a  very 
complex  apparatus  in  the  lower  vertebrates. 
The  mnscles  constitute  the  chief  balk  of  the 
tongue;  the;  ore  arranged  in  a  complicated 
manner,  so  as  to  support  each  other,  rendering 
the  movements  of  the  organ  eiceedingty  va- 
ried and  extensive ;  they  are  attached  to  the 
BubmQooaa  fibrous  Usrnie,  which  is  firm  and 
thick  on  tbe  anperior  surface.  The  mucous 
membrane  is  invested  with  a  delicate  scaly 
epithelium,  the  auperfloial  layer  of  which  read- 
ily and  constantly  falls  off.  The  papills  are 
much  like  those  of  the  skin,  most  being  com- 
pound organs,  in  their  nervous  and  vascular 
supply.  Tbe  circnmvallate  papillte  are  6  to  10 
in  number,  and  sometimes  ^  in.  in  diameter; 
the  fungiform  are  -,117  to  ^'[f  in-  in  diameter,  and 
vary  greatly  in  number,  perhaps  accounting 
for  the  well  known  diversity  in  the  acuteuess 
of  the  sense  of  taste  in  different  individnala; 
the  filiform  are  the  most  numerous,  closely  set 
like  the  pile  of  velvet,  covering  the  anterior 
two  thirds  of  the  tongue,  and  tbe  seat  of  what 
is  called  the  fur ;  tlieir  epithelinm  frequently 
breaks  up  into  hair-lihe  processes,  having  their 
imbrications  directed  backward,  which  mark  a 
physiological  distinction  between  the  ciroum- 
vaUate  and  fungiform  papilln  and  the  filiform 
and  oonicai  ones.  The  conical  papilln  are  gen- 
erally regarded  as  tactile,  the  fungiform  and 
oircnmvallate  as  gustatory  (acately  tactile),  and 
the  filiform  as  the  homologues  of  the  recurved 
Bpines  of  the  tongue  of  the  oats,  and  as  princi- 
pally concerned  in  regulating  themovements  of 
the  food  in  order  to  bring  it  within  the  reach 
of  the  mnscles  of  deglutition.  The  principal 
arteries  of  the  tongue  are  the  lingnal  branches 
of  the  external  carotid;  the  sensory  nerves  are 
the  lingnal  branch  of  the  fifth  pair  or  trifacial 
and  the  glossophsryngeal,  distributed  respec- 
tively to  the  anterior  and  posterior  portions, 
and  the  motor  nerve  is  the  hypoglossal;  for 
their  fnuctions  see  Taste.  The  tongue  in 
fishes  is  rudimentary,  and  not  endowed  with 
any  great  sensibility  or  motor  power;  in  rep- 
tiles it  vai'ies  greatly  in  length,  size,  and  mov- 
ftbility,  being  in  some  immovable  or  short  uid 
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thick,  in  some  remarkable  for  slendemess  and 
length  (as  in  serpents),  and  in  others  for  pro- 
tractility  (as  in  the  chameleon  and  frog);  in 
them  it  ia  nenally  an  organ  of  prehension  and 
not  of  sensation.  The  tongue  in  birds  is  slso 
prehensile  and  not  gustatory,  and  generally 


FiQ.  1.— t^pUbdnnnmniti  of  Uid.  In  truHTcrHuid  Ter- 

UulMcttoD.  A.  PivpeFjiaplUL  B,  Wall.  n.  Epitlisllinn. 
c.  9«condii7  panlllK,  b,  b.  Ncrrn  or  Iho  pipllli  mi  tl 
thawall.    (MignlBsd  ibont  10  dIuDSUn.) 

provided  at  the  base  with  numerous  spines 
directed  backward  to  prevent  the  return  of 
food ;  though  itself  incapable  of  elongation, 
it  may  be  remarkably  protruded  by  the  action 
of  the  muscles  attached  to  the  very  long  and 
movable  hyoid  bones.  In  some  mammala,  as 
the  giraffe  and  ant-eater,  it  is  capable  of  great 
elongation,  and  is  an  important  organ  of  pre- 
hension ;  the  recurved  spines  of  the  cnts  have 
been  referred  to,  and  constitute  efiicient  in- 
struments for  cleaning  flesh  from  bones  and  for 
combing  their  fur.  In  man  tlie  longue  keeps 
the  food  during  mastication  within  the  range 
of  the  teeth,  collects  it  from  all  parts  of  the 
month  preparatory  to  swallowing  it,  and  is 
also  concerned  in  the  commencement  of  de- 
glutition ;  and  it  is  a  principal  organ  of  articu- 
lation. It  is  liable  to  inflammation,  enlarge- 
ment, atrophy,  ulcerations,  tumors,  and  ma- 
lignant diseases.'  The  fur  in  disease  depends 
on  a  sodden  and  opaque  condition  of  the  epi- 
thelium of  the  filiform  and  conical  pspillie, 
arising  from  an  alteration  of  the  mucns  and 
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saliva  of  the  mouth,  the  bright  red  color  of  tbe 
fungiform  papiUie  presenting  n  striking  con- 
trast; the  amonnt,  color,  and  arrangement  of 
the  for  are  symptomatic  of  various  morbid 
changes  in  tbe  system,  of  interest  to  the  physi- 
cian, though  there  is  great  variety  with^  the 
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TONQUA  BEAN 


limits  of  health.  The  papillary  Burfaoe  is 
healed  and  repured  with  great  readiness  und 
perfection. 

TOXtlUt  BEAK  (also  written  Toaquin,  Tonga, 
and  Tonka),  an  Asiatic  name  applied  to  a 
South  Ainerioa.D  product,  the  seeds  of  dipterie 
odorata,  &  tree  belon^ng  to  the  leguminota  or 

Sulse  familj'.     The  genas  dipUrix  (Gr.  dif, 
ouhle,  and  itrcpS^,  a  wing)  comprises  about 
eight  species,  all  iarge  trees  of  the  forests  of 
Brazil,  Guiana,  and  neighboring  ooantries,  and 
belongs  to  a  tribe  of  the  family  of  which  there 
are  no  representatives  in  northern  localities; 
the  trees  have  pinnHte  leaves  and  large  pani- 
cles of  flowers,  which  are  succeeded  by  (what 
is  very  unusual  in  the  family)  a  pod  containing 
only  a  single  seed.     The  Tonqua  bean  tree 
grows  60  to  60  ft.  high,  with  a  tmnb  some- 
times 3  ft.  in  diameter;  the  indehiscent  pods, 
about  3  in.  long,  are  almond-shaped  and  very 
thick;  the  single  seed 
is  over  an  inch  long, 
shaped  somewhat  like 
a  large  kidney  bean;  it 
fans  a  wrinkled   skin, 
which  is  shiny  black. 
The  odor,  which  is  re- 
markably strong,    re- 
sembles that  of  the  me- 
lilot  or  sweet   clover 
and  the  sweet-scented 
vernal  grass  (anthoa- 
anthum),   and   is   due 
to    the    same    princi- 

cretecrystg]lizable,vol. 
atile, neutral  substance, 
with  the  composition 
Ci,H,0*,    very    solu- 
ble   in    alcohol    and 
ether,   and  somewhat 
Tooqni  Bfin  (Diptorii  (kIo-    SO   in    boiling  water, 
■«ded  mil  "'  "'"  ™*"    '''0™   which    it    crys- 
tallizes    on     cooling ; 
the  beans  are  often  frosted  with  crystals  of 
this,  which  show  very  distinctly  on  their  black 
surface.    Formerly  the  beans  were  much  used 
to  scent  snuS,  and  they  are  often  called  ''  snu^ 
beans,"  a  few  of  them  being  placed  in  a  jar 
with  the  snuff,  or  a  single  one  kept  in  the 
SQuff  box;  they  were  also  formerly  used  in  smo- 
king tobacco,  but  a  much  cheaper  substitute  is 
foaud  in  the  "wild  Tanilla"  (jiatrii  ndoratit- 
tirua)  of  Florida.    (See  ViNir.LA.)    The  odor 
of  the  bean  bears  some  resemblance  to  that  of 
the  true  vanilla,  and  much  of  the  extract  of 
vanilla  sold  (or  flavoring  ice  cream  and  articles 
of  cookery  is  adulterated  with  it,  and  in  some 
of  the  cheaper  flavoring  extracts  it  ia  entirely 
substituted  for  that  costly  materisl ;  any  one 
with  a  nice  sense  of  smell  can  readily  detect 
the  least  admixture.     The  wood  of  the  Tonqua 
bean  tree  is  remarkably  close-grained,  hard, 
and  heavy,  and,  thongh  redder,  much  resem- 
bles lignumvitte,  and  in  some  parts  of  South 
America  it  is  called  by  that  name;  it  is  valued 
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for  fine  cabinet  work.    Another  species,  J). 
eboiTuU,  is  the  eboe  tree,  the  fruit  of  which  is 

without  odor;  its  timber  is  hard  and  valuable. 

TONQDIN.    See  Ak&u. 

TONQCn,  Gair  •<;  an  arm  of  the  China  sea, 
having  the  Anamese  province  of  Tonquin  on 
the  west,  the  Chinese  province  of  Quang-tung 
on  the  north  and  east,  and  the  island  of  Hainan 
on  the  southeast ;  length,  nearly  30a  m. ;  aver- 
age width,  ISO  m.  The  Sangkoi  or  Tonqnin 
river  flows  into  it.  It  has  numerous  islands. 
The  typhoons  are  very  violent  in  the  gulf. 

TOMSIU,  or  lajgdahe,  two  glandular  oi^ans, 
of  an  almond  shape,  with  the  larger  end  up- 
ward, situated  on  each  side  of  the  fauces,  b«- 
tween  the  anterior  and  posterior  pillars  of  the 
soft  palate,  and  easily  brought  into  view  by 
opening  the  mouth.  They  are  composed  of  a 
collection  ot  mocons  follicles,  which  open 
through  12  or  15  oriflces  on  the  inner  side  of 
each  tonsil.  These  follicles  ore  lined  with  k 
continuation  of  the  mucous  membrane  of  the 
pharyni,  and  have  a  structure  similar  to  that 
of  Peyer's  glands  in  the  amall  intestine.  They 
secrete  mucns  which  goes  to  make  up  the  mixed 
mass  of  saliva,  or  to  lubricate  the  fauces  during 
the  act  of  deglutition,  the  pressure  of  the  food 
and  the  constriction  of  tne  pharynx  fordng 
the  contents  from  the  organs.  They  are  sup- 
plied with  blood  from  the  facial,  inferior 
pharyngeal,  and  internal  maxillary  arteries, 
and  with  nerves  from  the  fifth  and  glosso- 
pharyngeal. The  veins  terminate  in  the  ton- 
sillar plexus  ou  the  outer  side  of  the  tonsil. 
These  organs  vary  in  size  in  different  individ- 
uals, being  notably  larger  in  persons  of  scrofu- 
lous oonstitntion.  They  are  liable  to  acute 
inflammation,  involving  great  enlargement  and 
suppuration;  an  affection  called  tonsillitis  or 
oynanche  tonsillaris,  and  popularly  quinsy. 

TONOTAU.    See  Tfnstall. 

TOmSE,  a  kind  of  life  annuity  originated 
by  Lorenzo  Tonti,  a  Neapolitan,  who  published 
his  scheme  and  introduced  it  into  France  about 
the  middle  of  the  ITth  century.  The  subscri- 
bers or  their  representatives  were  divided  into 
10  classes,  and  an  annuity  was  apportioned 
to  each  class  according  to  their  age,  the  sur- 
vivors deriving  an  increased  annuity  as  their 
associates  died,  and  the  last  survivor  receiving 
the  entire  annuity  ot  the  class  till  the  close  of 
his  life.  The  first  association  of  this  kind, 
called  the  "  Royal  Tontine,"  was  founded  nnder 
the  administration  of  Cardinal  Mazarin  in  1653. 
The  total  sum  paid  in  was  1,025,000  francs,  in 
10  classes  of  108,500  francs  each.  The  sub- 
scription was  800  francs,  and  every  subscriber 
received  the  interest  of  his  investment  until 
the  death  ot  some  member  of  the  associatioD 
increased  the  dividend  to  the  rest,  and  after 
the  death  of  the  last  subscriber  it  reverted  to 
the  state.  This  project  was  not  succesefnl, 
nor  were  two  more  subsequently  proposed  by 
Tonti.  In  1689  Louis  XIV.  anthorized  anoth- 
er of  1,400,000  francs  divided  into  14  classes, 
according  to  age,  from  children  of  E  years  to 
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ftdtiltfl  of  70.  Jn  ITSO  the  tart  farriTOr  of  the 
18th  and  14th  clasBM  was  the  widow  of  a  poor 
■orgeon  who  bad  inveatad  800  francs  in  two 
tontines,  and  who  enjoyed  at  her  death,  at  the 
age  of  96,  on  iooome  of  T8,G00  francs.  Ton- 
tines were  again  resorted  to  bj  the  French 
government  in  1783  and  1784;  bnt  in  1768 
thej  were  interdicted  as  a  measare  of  finance. 
In  1791  a  tontine  called  the  oomm  Laja^gi,  on 
a  more  extended  scale,  was  ostablished  onder 
private  laanagement ;  bat  bj  a  gross  blunder 
or  fraad,  the  iaterest  promiBod  was  impossible, 
and  the  subscribers,  whose  united  contribu- 
tions amoonted  to  60,000,000  francs,  never 
received  even  simple  interest,  sod  the  entire 
capital  was  lost  in  the  disasters  of  the  time. 
In  England  tontines  have  been  oocasionall; 
resorted  to  as  a  measure  of  finance,  the  last 
opened  being  in  178S,  and  a  few  private  ones 
have  been  established.  In  1871  the  Alexandra 
park  compsDj  in  London  proposed  to  organize 
an  institution  similar  to  the  South  Kensington 
mnsenm  bj  means  of  a  tontine  to  cease  June 
80,  188S;  but  the  scheme 
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f  oi,  and  was  abandoned  in  1872.  In  the  United 
States  there  have  been  private  annoitiet  of  this 
kind.  The  New  York  tontine  association  was 
organized  in  ITSO,  with  203  shares  valoed  at 
(250  each.  The  tontine  oofFee  house  was  built 
in  Wall  street,  and  about  I860  the  property 
was  teased  for  business  purposes.  The  lease 
was  to  expire  and  the  propert]'  to  revert  to  the 
ownera  of  the  shares  depending  npon  the  last 
seven  sorviving  lives.  This  connngenoj  oc- 
curred in  1870,  but  proceedings  for  winding 
np  the  afFairs  of  the  association  and  the  parti- 
tion of  the  property  are  still  pending  (1876), 
Buildings  hare  been  erected  in  some  other 
cities  on  the  same  plan. 

TOmn,  Bovy  ds,  an  Italian  explorer,  died 
at  Fort  Lonis,  Mobile,  in  September,  1704. 
The  son  of  Lorenzo  Tonti,  inventor  of  the 
tontine  system  of  association,  he  entered  the 
French  army  as  a  cadet,  served  in  the  navy, 
and  lost  a  hand.  He  came  to  Canada  with  La 
SaOo  in  1678.  Near  the  present  site  of  Peoria 
on  the  niinois  river  he  assisted  in  building  a 
fort  in  1680,  which  La  Salle  left  in  his  com- 
mand. He  attempted  a  white  settlement  in 
Arkansas.  In  168Shebronght  a  force  of  west- 
em  Indians  to  join  in  attacking  the  Seneoas. 
Twice  be  went  to  meet  La  Salle  at  the  mouth 
of  the  Mississippi,  bnt  withont  finding  htm. 
He  descended  a  third  time  to  meet  Iberville, 
and  remained  in  the  gnlf  region.  His  memoir 
of  La  Salle's  voyage,  published  in  Margry's 
RelatioTu  et  m^moiret,  ha»  been  tran^ted 
into  English  under  the  title  "Account  of  U, 
de  la  Sale's  last  Expedition  and  Btscoveries 
in  North  America"  (12mo.  London,  1568 ;  8vo, 
New  York,  1814;  in  French's  "Historical 
Oolleotioos  of  Louisiana,"  vol.  I.,  1846). 

TOODjE,  a  W.  county  of  Utah,  bordering  on 
Nevada,  and  bounded  N.  E.  by  Oreat  Salt 


bUl7  portions  contain  some  raloable  arable 
and  grazing  land,  and  mines  of  gold,  silver,  cop- 
per, and  lead.  In  the  W.  part  are  large  fertU« 
valleys  and  several  mining  districts  Tbe  chief 
productions  in  1670  were  2S,46S  bushels  of 
wheat,  2,606  of  Indian  corn,  2,840  of  oats,  1,680 
of  barley,  9,848  of  potatoes,  8,497  lbs.  of  wool, 
and  B78  tons  of  hay.  There  were  611  horses, 
2,041  cattle,  4,929  sheep,  and  121  swine;  1 
floar  mill,  and  2  saw  mills.     Capital,  Tooele. 

TOOUf^Jeha  Hs(M,,an  English  politician, 
bom  in  Westminster,  June  26,  1786,  died  at 
Wimbledon,  March  18,  1612.  He  was  the  bos 
of  John  Home,  a  poulterer,  was  educat&l  at 
Cambridge,  became  an  usher  in  a  school  at 
Blackheath,  took  orders,  and  obtained  a  cu- 
racy in  Kent.  He  was  ordained  priest  in  1760, 
and  for  three  years  officiated  in  the  chapelrj 
of  New  Brentford.  He  then  went  to  France 
as  travelling  tutor  to  the  son  of  Elwes  tbe 
miser.  In  1766  he  wrote  a  pamphlet  in  favor 
of  Wilkes  and  his  party ;  ana  on  a  second  visit 
to  the  continent  be  formed  at  Paris  an  inti- 
mate  acquaintance  with  that  politician.  Os 
his  retnrn  in  1767  he  took  an  active  interest 
in  political  matters,  especially  in  securing  the 
election  of  Wilkes  from  Middlesex.  In  1766 
he  was  one  of  the  founders  of  the  society  for 
supporting  the  bill  of  rights;  bnt  its  financial 
affairs  involved  him  in  a  quarrel  with  Wilkes, 
and  for  this  he  was  attacked  by  Jonina,  but 
defended  himself  with  success.  In  1771  he 
received  his  degree  of  M.  A.  from  the  nni- 
versity  of  Cambridge.  In  1778,  designing  to 
stndy  law,  he  formally  resigned  his  living.  He 
rendered  great  assistance  in  resisting  an  en- 
closure bUI  which  would  have  reduced  the 
value  of  some  property  of  his  friend  William 
Tooke  of  Purlej,  who  in  return  made  him  his 
heir ;  bnt,  though  in  1782  be  changed  bis  name 
to  Tooke,  he  never  received  more  than  £8,000 
from  the  property.  He  bitterly  opposed  the 
American  war,  and.  advertised  for  a  subscrip- 
tion for  the  widows  and  orphans  of  the  Amer- 
icans "murdered  by  the  king's  troops  at  Lex- 
ington and  at  Concord."  The  ministry  prose- 
cuted him  for  libel,  and  he  was  tried  at  Guild- 
ball  in  July,  1777.  He  conducted  his  own 
defence,  but  was  condemned  to  one  year's 
imprisonment  aud  a  fine  of  £200.  While  con- 
fined he  published  his  celebrated  "Letter  to 
Mr,  Donning,"  critically  explaining  tbe  case 
of  The  King  c.  Lawley,  which  bad  been  used 
as  a  precedent  against  him  on  his  trial.  He 
declared  himself  "tbe victim  of  two  preposi- 
tions and  a  conjunction,"  which  particles  be 
calls  "the  abject  instruments  of  his  civil  ex- 
tinction." After  his  release  in  1779,  he  ap- 
plied for  admission  to  the  bar,  but  was  reject- 
ed on  the  ground  of  being  a  clergyman.  Ho 
published  in  1T80,  in  conjunction  with  Dr. 
Price,  a  pamphlet  entifled  "Facts,"  severely 
refieoting  npon  Lord  North  and  his  prosecu- 
tion of  ti)e  American  war.  In  1786  appeared 
the  first  part  of  his  "'Ent»  tmp6tvta,  or  tbe 
Diversions  of  Parley,"  tbe  object  of  which 
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was  to  proTo  that  all  parts  of  speeoh  conid 
be  resolved  into  nonna  and  verba,  and  tbat  all 
words  were  at  first  applied  to  tensible  obreots. 
The  Mcond  part  appeared  in  1B05  (new  ea.  bj 
Biob&rd  Taylor,  with  additiona  from  the  copy 

Erepared  hj  the  author  for  repnblioation,  and 
is  letter  to  John  Donning,  S  Tola,  Bvo,  1829  ; 
with  additional  notea  hj  Richard  Tajlor,  8to, 
1880).  In  1T8T  he  published  "  A  Letter  to  the 
Prince  of  Wales"  in  regard  to  hia  aupposed 
marriage  with  a  Roman  Catholic.    In  1788  ap- 

feared  his  pamphlet  "Two  Pair  of  Portraits," 
1  which  he  drew  a  contrast  between  the  two 
Pitta  and  the  two  Foxes.  In  17Q4  he  was 
tried  for  high  treason,  with  Hardy,  Thelwall, 
Ad  others,  mainly  on  the  pvund  of  his  par- 
tioipation  in  the  action  of  the  "  Oonstitational 
Society,"  and  was  aoqnitted,  being  eloquently 
defended  by  Erskine.  In  1601  he  was  re- 
turned to  the  hoQse  of  commons  by  Lord  0am- 
elford  for  the  boroogh  of  Old  Sarnm,  and  he 
retained  hia  seat  till  the  dissolution  in  1802 ; 
bnt  the  decision  of  that  parliament  that  no 
one  in  priest's  orders  could  be  a  member  dia- 
quMed  him  from  sitting  agaia.  The  latter 
yeara  of  hia  life  were  apent  at  Wimbledon. 
He  waa  never  married,  but  left  several  illegiti- 
mate children. — Bee  "  Memoirs  of  John  Home 
Tooke,  interspersed  with  Originsl  Docomenta," 
tj  A.  Stephens  (2  vols.  Svo,  1818),  and  "Me- 
moirs of  John  Home  Tooke,  Esq.,  together 
with  hia  Valuable  Speeches  and  Writingii," 
fcj.,  by  John  A.  Graham  (New  Tort  1828). 

TOOKE.  L  WIHIaH,  an  English  clergyman, 
bom  Jan.  18,  1744,  died  in  London,  Sav.  IT, 
1820.  In  1771  he  beoame  minister  of  the 
English  church  at  Cronstadt,  and  in  17T4 
ohaplain  to  the  factory  of  the  Russian  com- 
pany at  St.  Petersburg,  where  he  remained  till 
1TS3.  Hismostimportantworksare;  "Rossis, 
or  a  Oomplete  Historical  Account  of  all  the 
Natlona  which  compose  the  Rnssiau  Empire  " 
(4  vols.'  8vo,  17eO-'e8 ;  -FrMich  translatiop, 
Paris,  1801) ;  "  Life  of  Catharine  II.,  Empress 
of  Russia,"  an  enlarged  translation  from  the 
French  (3  vols.,  1797-1800;  new  ed.,  1810); 
"A  View  of  the  Russian  Empire  dnring  the 
Reign  of  Catborioe  H.  and  to  the  Close  of  the 
Eighteenth  Century"  (3  vols.,  1799);  and 
"HUtorj  of  Russia,  A.  D.  882-1762"  (2  vols., 
1800-'6).  IL  Tbews,  an  English  politioal 
economist,  sod  of  the  preceding,  bom  in  St. 
Petersburg  in  1774,  died  in  London,  Feb.  2S, 
1868.  )n  1839  he  published  "A  History  of 
Prices  and  of  the  State  of  the  Oiroulstioo  from 
1793  to  1887,  preceded  by  a  brief  Sketch  of 
the  State  of  the  Oom  Trade  in  the  last  two 
Oenturies"  (2  vols.  8vo).  Four  additional 
volumes  bring  the  work  down  to  18G6. 
TOOLE,  Jolii  l^wreMC.  See  supplement. 
TOOMBS,  Bekert,  an  American  poliiician,  bom 
in  Washington,  Wilkes  oo.,  Ga.,  July  2,  1810. 
He  graduated  at  Union  college,  Schenectady,  in 
1828,  studied  law  at  the  university  of  Virginia, 
and  began  practice  in  his  native  place.  Tn  1BS6 
he  served  in  the  Creek  war.     In  18S7  he 


TOPEKA 

wu  elected  to  the  state  legialatnre,  and  vith 
the  exception  of  1641  continued  a  member 
till  1846.  He  was  a  member  of  congreaa  from 
1840  to  185S,  when  he  was  elected  a  member 
of  the  United  States  senate,  and  was  redect«d 
for  the  term  ending  March  4,  1865.  He  was 
.a  prominent  member  of  the  extreme  eonthem 
party,  and  after  the  election  of  President  Lin- 
coln was  one  of  the  most  active  in  persuading 
Georgia  to  aecede.  The  state  of  Oeorna  hav- 
ing passed  its  secession  ordinance  on  Jan.  IS, 
1861,  Mr.  Toombs  withdrew  from  the  senate 
on  the  28d,  and  on  March  14  he  was  expelled. 
He  was  a  member  of  the  confederate  eongroM 
which  met  at  Mon^mery,  Ala.,  was  aabaa- 
quently  for  a  short  time  secretary  of  state  of 
the  Confederate  Stat«a,  and  also  served  aa  a 
brigadier  general  in  the  confederate  army. 

TOORKISTIR.    See  TuBKiffTAN. 

TOPIZ,  a  precious  stone,  a  tilico-flaoride  of 
alumina,  eonsisting,  in  100  parts,  of  alumina 
48  to  68,  silica  S4  to  89,  and  fluorine  IG  to 
18-S.  Its  specifle  gravity  is  8-4  to  3'6G ;  ita 
hardness  is  8,  or  between  that  of  quartz  and 
sapphire.  It  ia  uanally  colorleaa,  but  is  eome- 
times  blue,  green,  or  red.  The  yellow  Bradl- 
ian  topaz  when  heated  becomes  reddish,  while 
the  Saxon  wine-colored  topaz  loses  it(  calm 
entirely.  Topaz  is  pyro-electric;  it  oryatallizea 
in  the  trimetric  or  rhombic  system,  the  Niam 
generally  having  dissimilar  extremities.  When 
heated  in  the  blowpipe  flame  it  become*  cov- 
ered with  small  blisters,  while  a  coarse  variety 
called  physalite  (Qr.  fbaav,  to  blow)  swells  ap 
when  heated.  Its  principal  localities  are :  the 
Ural  and  Altu  monntains,  Eamtchatka,  Villa 
Rica  in  Brodl  (of  a  deep  yellow  color),  Altm- 
berg  in  Saxony,  and  the  Moume  mountaina  in 
Ireland ;  in  the  United  States,  at  Trumbull  and 
Middletown,  Oonn.,  and  at  Crowder's  moon* 
tain,  N.  0.  Physalite  is  found  in  Korway  and 
Sweden  in  very  large  or^stals ;  one  welded  80 
lbs.  The  topaz  is  not  very  highly  v^ued  aa 
a  gem,  though  flne  speoimens  sometimes  bring 
very  good  prices.  Tavemier  speaks  of  one 
belonging  to  the  Great  Mt^ul  weighing  167 
carats,  whioh  was  valued  at  181,000  rnpeea. 
The  principal  supply  is  from  Brazil,  whioh  fnr- 
nishes  about  40  Iba.  annually.  The  white  and 
rose-red  are  the  most  valuable.  The  former 
are  called  by  the  Portuguese  pingaM  iPaffoa 
(drops  of  water),  and  when  cut  resemble  the 
diamond  in  briUiancy.  The  oriental  topaz  It 
the  yellow  variety  of  transparent  corundum, 
and  belongs  to  the  family  of  sapphires.  (See 
Bapphiri.)  a  yellow  variety  of  quartz  is 
sometimes  called  false  topaz. 

TOFEU,  a  city  and  the  capital  of  Eanns, 
coonty  Beat  of  Shawnee  co..  situated  on  both 
banks  of  the  Kansas  river,  here  spanned  by  a 
fine  iron  bridge,  46  m,  8.  W.  of  Leavenworth 
and  800  m.  W.  of  St.  Louis;  pop.  in  I860, 
769;  In  1870,  6,790;  in  1875,  7.272.  The 
streets  are  wide  and  regularly  laid  out.  The 
city  Is  remarkably  well  built.  The  state  honse 
is  a  magnificent  building.    A  ute  baa  been 
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porohased  hj  the  Uaited  States  goremment 
for  a  pabtio  baildiog,  (uid  a  8tat«  asjlnm  for 
the  inaane  is  in  ooorae  of  ooDBtraction  about 
2  m.  W.  of  the  state  honso.  The  snrrounding 
coantr^  is  very  fertile  and  contains  depositg  of 
coal.  The  trade  of  Topeka  ia  large  and  rapidly 
inereaong.  The  Atchison,  Topeka,  and  Santa 
FS  and  the  Kansas  Paoiflo  railroads  aSord 
commnaication  with  the  east  and  nith  Colo- 
rado and  Texas.  The  river  fomishes  good 
water  power.  The  chief  maniif  scturisg  estab- 
lishments are  three  Sonring  miQs,  a  rolling 
miU,  a  fonndery  and  mflchioe  shop,  two  brew- 
eries, a  broom  factory,  and  several  mannfac- 
tones  of  carriages  and  wagons,  and  harness 
and  saddlery.  There  are  two  natioDal  banks, 
two  state  banks,  two  loan  and  tmst  companies, 
and  tliree  building  and  savings  associations. 
The  pnblic  schools  have  accommi>dBtiona  for 
3,000  pnpils,  and  comprise  B  high  school  and 
aeveii  schools  of  inferior  grades.    Other  prom- 
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inent  institutions  of  learning  are  Washbom 
college  (CoDgregational),  for  both  sexes ;  an 
Episcopal  theological  seminary ;  and  the  col- 
leges of  the  sisters  of  Bethany  (Episcopal) 
and  sisters  of  charity  (Roman  Catholic),  for 
females.  The  Topeka  library  association  has 
aboat  2,CK)0  Tolnmes.  Three  daily  and  fonr 
weekly  newspapers  are  published.  There  are 
23  religions  societies,  viz. :  S  Baptist,  1  Chris- 
tian, S  Congregational,  1  Episcopal,  1  Jewish, 
2  Lntheran  (1  Swedish),  4  Methodist  (1  Ger- 
man), 8  Presbyterian,  1  Roman  Catholic,  1 
Spiritaalist,  1  Unitarian,  1  United  Brethren, 
and  1  Unirersalist — Topeka  was  laid  OTit  in 
1SG4,  incorporated  as  a  city  in  1857,  and  made 
the  state  capital  in  1861. 

xOpmX,  liMpbe,  a  Swiss  novelist,  bom  in 
Geneva,  Feb.  17, 1799,  died  there,  June  8, 184B. 
He  began  life  as  a  landscape  and  gen.'e  painter, 
and  snbseqnently  became  profeseor  of  esthet- 
ics at  the  academy  of  Geneva.    His  works  in- 


olnde  Lt  prtibytire  (Geneva,  1639  ;  English 
translation,  "  The  Parsonage,"  London,  1848) ; 
La  hihliothiqua  de  m<m  ortele  (1848);  Bota  tt 
Qertrudt  (1S4G) ;  SomtlUt  ginetouet  (Paris, 
184S);  and  Colltetvm  da  hiitoirei  en  ettampet 
(0  vols.,  French  and  German,  Geneva,  1846). 

TOPHBT,  a  spot  in  a  fertile  valley  8.  E,  of 
ancient  Jerusalem,  called  the  valley  (ge)  of 
Binnom,  or  of  the  children  of  Hinnom,  and 
hence  Gehenna  in  the  New  Testament,  and 
watered  by  the  brook  Eedron.  It  was  the 
place  where  the  idolatrous  Jews  passed  their 
children  through  the  fire  to  Moloch.  At  a 
later  period  it  was  used  as  a  spot  to  throw  the 
garbage  of  the  streets,  the  carcasses  of  besste, 
and  the  dead  bodies  of  men  to  whom  burial 
had  been  refused ;  and  as  a  fire  was  kept  con- 
stantly bnrning  to  consume  all  that  was  brought, 
the  word  was  used  metaphorically  for  hell. 

TOPUDT,  Itgutm  iMtsgM,  an  English  cler- 
gyman, bom  in  Famham,  Surrey,  Nov.  4, 
1740,    died   in    London, 
Ang.  11,  17TS.    He  was 
educated  at  Westminster 
school  and  Trinity  col- 
lege, Dublin,  took  orders, 
and  obtained  the  living 
of  Broad   Hembnry    in 
Devonshire.    In  1776  he 
removed  to  Loudon  and 
;   preached  in  a  chapel  in 
I   Leicester    square.      For 
I  several  years  he  edited 
the  "Gospel  Magazine." 
I   His  fame  rests  principal- 
j  ly  upon   his  conlrover- 
I   sial  writings  against  the 
Methodiats,    and   a  few 
'  hymns.  He  was  thegreat 
champion  of   Calvinism 
i   in  the  church  of  England. 
An  edition  of  his  works 
'  was  issued  in   1794  (fl 
vols.  Bvo;  last  ed.,  with 
"  Lite,"  1  vol.  8vo,  186B). 
TflPUTZ.    Bee  Tkplitz. 
TOKENO,  JMi  Harts  QMyr*  4e  UuH  Kill  <e 
SaraTli,  count  of,  a  Spanish  statesman,  born  in 
Oviedo,  Nov.  26,  1766,  died  in  Paris,  Sept,  16, 
I64S.     In  the  rising  of  the  Spaniards  against 
the  French  in  1808  he  was  sent  to  Englaud  to 
negotiate  for  assistance,  waa  afterward  repeat- 
edly a  cabinet  minister,  aud  died  in  exile.     He 
published  Uutoria  del  Ittantatniento,  gverra  y 
rerol-ueion  de  Etpalia  (5  vols.,  Madrid,  1835-'T ; 
best  ed.,  4  vols.  8vo,  1846). 

T(MUF£I1L,  or  TotHsdM,  the  Latin  name  of 
Thormodr  Torfoson,  an  Icelandic  scholar,  bom 
in  Engo  in  1686,  died  near  Copenhagen  in 
1710.  Frederick  IIL  of  Denmark  in  1660 
made  him  interpreter  of  Icelandic  manuacripte, 
of  which  he  made  a  collection  in  Iceland.  In 
1667  he  was  appointed  keeper  of  the  royal  col- 
lection of  antiquities,  and  in  1682  royal  his- 
toriographer. Of  his  works,  in  which  first  ap- 
pear^ the  northern  sagos  on  the  discovery  of 
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Amerios,  the  most  imporUut  i*  SUtoria  S«rvm 
IfoTviffiearam  (i  voh.  foL,  1711). 

TOUUO,  a  town  of  PruMio,  in  the  provinoe 
of  Soion/jOD  the  left  bonk  of  the  Elbe,  26  m. 
8.  E.  of  Wittenberg;  pop.  in  18T1,.  10,867. 
Tha  prinoipal  pablio  btulding  u  the  Hartenf  els 

Eolaoe,  oontainiiig  a  oltorch  conaeorated  by 
uther,  whose  wife,  EatharioA  von  Bora,  died 
here.  It  has  manufactories  of  linen  and  wool- 
len goods  and  a  brass  founder;.  The  elector 
of  Bazonj  and  the  landgrave  of  Hesae  oonolu- 
ded  here  a  league  for  the  defence  of  the  refor- 
mation, Marah,  1626.  In  1ST6  a  conference 
of  Protestant  theologians,  assembled  b;  the 
elector  Angnstns,  elaborated  here  the  "  Book 
of  Torgau, '  which  formed  the  basis  of  the 
Concordia  Formula,  The  town  waa  nearly 
destrojed  in  the  thirtr  years'  war.  In  the 
seven  years'  war  Frederick  the  Qreat  here  de- 
feated the  Anstrians  under  Dann,  Nov.  8, 1760. 
Napoleon  was  the  ori^oal  bnilder  (1810)  of 
the  present  strong  fortifications.  Torgan  was 
surrendered  to  the  Germans  in  January,  1814, 
after  a  siege  of  several  months,  dnring  which 
more  than  25,000  French  soldiera  died  of  ty- 
phns  fever. 

TOtLOni,  ilMMito,  prince  of  Oivitella  Cesi, 
UnsignaDO,  Ganino,  and  FarnoM,  marquis  of 
Soma  Vecchia  and  Torrita,  an  Italian  capi- 
talist, born  in  Rome,  Jane  1, 1800.  He  is  the 
yonngeatand  most  enterprising  son  of  Giovanni 
Torlonia  (born  in  Siena  in  17G4,  died  in  Borne, 
Feb.  2G,  182G},  who  was  originally  a  small  shop- 
keeper, and  became  a  banker  of  great  wealth 
and  infloence,  and  duke  of  Bracciano,  Ales- 
sandro  increased  his  patrimony  by  taking  long 
leases  of  the  salt  and  tobacco  monopolies  in  the 
Ffujal  and  Neapolitan  states,  and  by  other  prof- 
itable transactions.  Ua  boofune  the  principal 
holder  of  real  estate  in  the  olty  and  province 
of  Rome,  filled  his  palace  and  villa  with  fine 
works  of  art,  and  rendered  many  important 
wrvices  to  the  nope.  He  has  made  ertensive 
excavations,  ana  hia  collection  of  antiquities  is 
■aid  to  rank  next  to  that  of  the  Vatican.  The 
most  remarkable  of  hia  public  enterprises  ia 
the  draining  of  Lake  Fudno. 

THNJa  a  N.  ooonty  of  Hungary,  border- 
ing on  toe  connties  of  Zips,  Abauj,  Borsod, 
and  Gdmdr;  area,  3S9  sq.  m.  j  pop.  in  1670, 
SS,136,  cbiefiy  Uagyars  and  Roman  Catholics. 
It  is  watered  by  the  Bodva,  which  receives  the 
Torna.  The  soil  is  mostly  rooky  and  sterile; 
the  principal  products  are  hemp  and  wme. 
About  three  sevenths  of  the  area  is  wooded. 
Capital,  Toma. 

TOKfUDO,    See  HcBUOim. 

HKSEA  (Swed.  TormA).  L  A  river  of  Eu- 
rope, hEviug  its  source  in  Lake  Tomea-Tr&sk, 
in  Swedei^  and  falling  Into  the  gulf  of  Bothnia 
after  a  coarse  of  about  240  m.    It  forms  part 


[t  of  Uleaborg,  at  the  month  of  the 

Tome*  river;  lat.  65°  60'  N.,  Ion.  24°  14'  E.; 
pop,  about  700,    It  ha*  a  oonddersble  trade  in 
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timber,  fish,  fnrs,  rundeer  akini,  tar,  fte. 
Many  travellers  visit  Toraea  to  see  the  mid- 
night snn,  visible  here  from  the  ohnroh  steeple 
in  the  latter  part  of  Jnne.  Uost  of  them  pro- 
ceed to  Kt.  Avasaksa,  about  40  m.  N.,  which 
offers  a  more  advantageous  view.  Observations 
for  determining  the  flgore  of  the  earth  were 
made  at  Tomea  by  Maupertnis  in  lT88-'7,  and 
by  Prof.  Svanberg  of  Dpsal  in  1801-'3. 

TOIOHlll^  a  6.  county  of  Hungary,  bor- 
dering on  the  oonntiei  of  Gsongr&d,  CsanM, 
Temea,findB&ca,  and  onSlavonia;  area,  2,6fi0 
sq.m.;  pop.  in  1870,  413,010,  chiefiy  Usgyare 
and  Boumans.  It  is  watered  by  die  Maros, 
Theisa,  B^ga,  and  Temes.  The  climate  ia  nn- 
healthf ul,  but  the  soil  is  very  fertile.  The  chief 
products  are  wheat,  maize,  melons,  ftax,  rice, 
tobacco,  and  wine.  Many  sheep  andhorsea  are 
raised.    Capital,  Nagy-Bocekerek. 

11X01170,  a  city,  port  of  entry,  and  the  capi- 
tis of  Ontario,  Canada,  county  seat  of  York  oo^ 
on  tha  K.  shore  of  Lake  Ontario,  310  m.  &  W. 
of  Uontreal  and  80  m,  N.-E.  of  Hamilton ;  laL 
48'  89'  N.,  Ion.  79*  21'  W. ;  pop.  in  1861,  44,- 
821 ;  is  1871,  06,092.  The  bay  S.  of  the  city 
ia  formed  by  an  island,  and  u  about  8  m.  long 
and  am.  wide.  The  river  Don,  which  falls  into 
the  bay  on  the  east,  is  not  navigable.  The  nte 
of  the  city  rises  gradually  from  the  water  and 
extends  back  about  2^  m.,  connecting  on  the 
north  with  the  villages  of  Yorkville  andSeaton, 
and  on  the  east  with  Lesslieville,  all  of  which, 
eioept  in  name,  form  part  of  the  city.  The 
corporation  limits  include  more  than  6,000 
oorea.  The  Queen's  park,  in  the  centre  of  tha 
N.  part  of  the  city,  ooDtuns  over  86  acrea ;  the 
Jail  farm  is  to  be  converted  into  a  park  in  the 
east;  and  a  few  miles  W.  of  the  present  oor- 
poration  limits,  on  Humber  bay,  800  acres  has 
oe«n  secored  for  *PArk.  The  streets  intersect 
at  right  angles.  The  buildings  in  the  chief 
buttneas  streets  are  of  brick,  white  or  red,  or 
of  out  stone ;  and  whole  streets  of  fine  roM- 
denoes  of  white  brick  have  been  built  np  with- 
in a  few  years,  while  other  streets  are  occupied 
chiefiy  with  wooden  structures.  Among  the 
publio  buildings  are  Toronto  university  and 
University  college  building,  the  finest  in  the 
province,  erectea  in  1869  at  a  coat  of  about 
^00,000 ;  the  government  house,  the  official 
residence  of  the  governor  of  Ontario ;  the  cus- 
tom honse  and  the  post  office;  the  Grand 
opera  bouse  and  the  Royal  opera  house,  each 
oapable  of  seating  over  1,600  persons;  the 
central  prison,  which  cost  nearly  {600,000; 
the  city  hall  and  8t,  Lawrence  hsll ;  Trinity 
college,  a  church  of  England  institution ; 
Knox's  college,  a  Free  church  theological  insti- 
tution, just  completed  at  a  cost  of  about  $80,- 
000;  the  college  of  technology;  the  normal 
school  buildings;  the  lenslativa  buildings,  in 
which  also  are  some  of  Uie  executive  depart- 
ments ;  Upper  Canada  college,  a  preparator7 
school  for  Univerwty  college;  and  Osgood* 
hall,  the  seat  of  the  principal  law  and  equity 
courts  of  die  province  and  the  headquArtera 
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of  the  benchera  of  the  law  souety.  There  are 
78  chnrohei,  the  principal  of  whfch  are  St. 
James's  cathedra],  commenced  in  ISSS,  and  re- 
cently completed  by  the  erection  of  a  apire  816 
ft.  high,  at  a  coBt  of  about  $230,000;  St.  Mi- 
chael's cathedral,  Soman  Catholic;  the  Uetro- 
politan  church,  Methodist,  costing  $100,000; 
St.  Andrew's,  chnroh  of  Scotland,  $80,000; 
and  the  Baptist  charoh.  The  two  principal 
markets  ere  the  St.  Lawrence  and  the  St. 
Andrew's,  the  latter  gust  completed. — Toronto 
has  railroad  commonication  with  the  United 
States  and  with  the  principal  points  of  the 
provinces  of  Ontario  and  Quebec  by  means 
of  the  Grand  Trunk,  the  Great  Veetem,  the 
Northern,  the  Toronto,  Grey,  and  Brace,  end 
the  Toronto  and  Nipisaing  lines.  The  imports 
for  the  year  ending  Jane  80,  18T4,  were  $14,- 
7ie,824,andfortbenextyear$U,436,091.  The 
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official  retams  of  exports  tbow  in  each  of  theee 

years  less  than  $1,900,000,  bnt  they  are  intpcr- 
feet.  The  cnstoms  revenue  collected  in  the  first 
of  these  years  was  $1,967,997  00,  and  in  the  last 
$1,S»8,644  S4.  The  vslne  of  manufactures  ac- 
cording to  the  censos  of  1871  was  118,686,098, 
the  chief  items  being  (am iture,  boots  and  aboes, 
rul  cars,  ale,  and  whiskey.  There  are  five 
banks  having  their  headquarters  in  the  city, 
and  branches  of  five  Quebec  and  Montreal 
banks.  Besides  the  Toronto  savings  bank,  the 
assistant  receiver  general's  office,  a  branch  of 
the  Dominion  treasury  department,  receives 
money  on  loan  at  interest;  and  there  are  nu- 
merous loan  societies, — The  city  is  divided  into 
eight  words,  each  of  which  annually  elects  fonr 
aldermen,  who  are  vested  with  legislative  and 
ezecntive  powers,  and  can  act  as  magistrates  if 
possessed  of  a  l^al  property  qualification.  Tfae 


~^sisff*'' 


mayor  is  annually  elected  by  a  vote  of  the  rote 
payors.  The  assessed  value  of  the  real  and 
personal  property  (not  counting  stocks  in  pnb- 
lio  companies)  in  1873  was  $44,765,000;  in 
1874,  $43,462,812 ;  in  1875,  about  $46,000,000. 
The  taxes  in  1874  yielded  $608,476.  The 
fnnded  debt  is  abont  $6,000,000 ;  and  at  the 
close  of  1874  there  was  $268,393  to  the  credit 
of  the  sinking  fund.  The  city  has  o  fire  alarm 
telegraph,  a  paid  fire  department,  and  street 
railways.  The  water  works,  which  the  cor- 
poration recently  acquired  from  a  private  indi- 
vidual, are  undergoing  improvement  and  ex- 
tension, at  a  cost  that  will  exceed  $2,000,000. 
The  water  is  taken  from  the  lake,  and  the  sand 
of  the  island,  across  which  it  passes,  is  made 
to  act  as  a  filtering  basin ;  the  filtered  water 
then  passes  across  the  hay  in  sunken  pipes,  and 
is  pumped  up  to  a  reservoir  on  a  height  N.  of 
the  dty.     Among  the  charitable  institutions 


are  the  asjrlum  for  the  insane,  snpported  by 
grants  of  the  provincial  legislature,  and  accom- 
modating about  700  patients;  the  city  hos- 
pital, the  resources  of  which,  arising  from  an 
endowment  of  public  lands,  are  supplemented 
by  an  annual  legislative  grant;  a  boys  home  end 
a  girls'  home,  for  unprotected  children ;  a  newi- 
boya'  home ;  a  home  for  female  servants  out  of 
employment;  a  house  of  industry ;  aProtestant 
orphan  asylum;  and  the  house  of  providence, 
belonging  to  the  Oatholica,  and  mainly  support- 
ed by  them.  There  are  a  number  of  common 
schools,  snpported  at  a  cost  of  abont  |40,000  a 
year,  besides  Roman  Catholic  separate  schools. 
St.  Michael's  college  (Roman  Catholic)  has  not, 
like  Trinity  college,  university  powers.  There 
are  no  strictly  public  libraries,  but  several 
semi-public  ones,  including  the  legislative  li- 
brary; the  library  in  the  normal  school,  in- 
tended for  the  council  of  public  instruction; 
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Osgoode  Hall  library;  TTniTergit]' oolle^  libra- 
ry; the  Conadiau  institute  (soieatiflc)  library; 
and  the  mechnnica'  institute  library.  Four 
aewspapers  are  issued  dulj,  and  17  weekly; 
and  there  are  16  literary,  Ktientiflc,  and  theo- 
logical magazines,  11  monthly,  i  bimonthly, 
and  1  quarterly. — The  site  of  Toronto  waa  se- 
lected by  Governor  Simooe  in  1TB4  as  the  seat 
of  the  provincial  Korernment ;  and  here  the 
capital  of  Upper  Oanada  remained  till  1841, 
when  Upper  and  Lower  Oanada  (now  Ontario 
and  Quebec)  Coraied  a  legialatiro  anion,  From 
1S40  to  1868  Toronto  waa  alternately  with  Qne- 
beo  the  seat  of  the  united  govemmont;  and  in 
186T,  when  the  confederation  wai  formed,  it 
became  the  permanent  capital  of  the  province 
of  Ontario.  It  was  taken  by  the  Americana  in 
1818,  and  the  legialatiTe  baildin^  and  arcbives 
were  burned.  It  was  known  aa  York  till  1884, 
when  it  was  incorporated  as  a  city. 

TWraDO,  the  generio  and  popular  name  of 
the  electric  rays  or  akates  of  the  family  torpt- 
dinidm.  They  were  called  v&pKii  by  the  Greeks 
and  torpedo  by  the  Latins;  the  Germans  call 
them  Krampfflteh,  the  French  torpilU,  and  the 
English  cramp  fish  and  numb  fisti.  The  body 
Is  smooth  and  ronnded;  the  tail  short  and 
thick,  cyliudncal  at  the  end  and  keeled  on  the 
sides;  teethconical, sharp,  and  crowded;  ven- 
tral fina  immediately  behind  the  pectorals,  dor- 
sals generally  two  and  on  the  tail,  and  the 
caudal  subtri angular.  The  electrical  apparatus, 
which  has  given  the  name  to  the  family,  is 
arranged  in  ^wo  maasea,  one  on  each  aide  of 
the  skull,  between  thia  and  the  baae  of  the 
pectorals;  it  is  composed  of  a  multitude  of 
perpendicular  gelatinons  columns  or  hexago- 
nal prisms,  separated  by  membranons  parti- 
tiona  containing  a  flnid,  freely  aupplied  with 
blood,  and  receiving  very  numerous  nervona 
filaments  from  the  par  vagnm  and  trifacial 
nerves.  There  are  about  20  species,  arranged 
in  seven  genera,  in  the  seas  of  all  parts  of 
the  worid;  the  beat  known  are  the  apeoiea 
of  the  Mediterranean  and  the  W.  coast  of 
Europe,  and  of  the  Atlantic  coast  of  North 
America,  all  belonging  to  the  genos  torpedo 
(Dum.),  in  which  the  mouth  is  cresceiitic,  the 
teeth  not  extending  outward  beyond  the  mar- 
gin of  the  lips,  and  apirooles  distant  from  the 
eyes,  with  a  circular  fringe  around  the  opening. 
The  common  torpedo  of  the  Mediterranean  ( T. 
rrua-morata,  Bad.;  T.  Oalvanii,  Bonap.)  is 
sometimes  of  a  nniform  brown,  bnt  generally 
marbled  or  spotted  with  darker;  It  rarely  at- 
tuns  greater  dimensions  than  4  by  2^  ft.,  or  a 
weight  of  more  than  60  lbs.  The  spotted  tor- 
pedo of  the  same  aea  (7*.  oeellatfi,  Bud.;  T. 
narie,  Risso)  is  yellowish  red,  with  one  to  five 
large,  rounded,  grayish  blue  spots,  eurrounded 
by  a  brownish  circle,  with  a  few  whitish  dota, 
and  grayish  white  below.  One  (or  both)  of  these 
Rpeciea  occurs  on  the  W.  coast  of  Enrope  as  far 
as  Great  Britain,  and  also,  it  is  said,  in  the  Per- 
sian gnlf  and  Indian  ocean ;  they  feed  on  small 
flah,  Keeping  on  the  mod  or  aand  at  the  bottom ; 


their  flesh  is  eaten  along  the  Uediteiraneaii. 
Their  electrical  apparstna  ia  analogons  to  the 
galvanic  pile;  Jolm  Ilnnter  counted  1,200  col- 
umns in  a  very  large  fish,  about  160  plates  to 
the  inch. — The  American  torpedo  {T.  oeeiien- 
talu,  Storer)  attains  a  length  of  about  4^  ft. 
and  a  width  of  8  f  L  ;  it  is  dark  brown  above 
with  a  few  black  dots,  and  white  beneath ;  eyea 
very  small,  and  apiractea  directed  outward  and 
a  little  forward.  In  one  specimen  Prof.  J. 
Wyman  estimated  the  number  of  platea  at  t>e- 
tween  260,000  and  EO0,0OO,  about  1,200  prisma 
in  each  battery,  each  1  to  2  in.  in  height,  and 
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contuntng  about  100  plates  to  the  inch ;  the 
interval  between  the  plates  was  filled  with  an 
albuminous  flaid,  90  per  cent,  water,  contain- 
ing common  salt  in  Bolntion;  the  ganglia  from 
which  the  par  vagnm  nerves  arise  are  larger 
than  the  brain  itself,  indicating  the  great  ner- 
Tons  power  supplied  to  the  battery.— -See  Eleo 
TRio  FieHEa,  and  Lefon*  tvr  l«t  phinomina 
phytique*  dat  eorp*  vivantt,  by  C.  Mattencci 
(Paris,  1847). 

TOBPBKIy  a  machine  for  deatroying  hostile 
shipping,  ponton  bridges,  &o.,  through  the 
agency  of  subaqueous  exploaions ;  that  is,  a 
military  mine  used  nnder  water.  The  germ  of 
the  device  is  to  be  found  in  fioating  powder 
Teasela,  which  were  firat  used  at  the  siege  of 
Antwerp  in  1566,  and  received  their  latent  ap- 

EUcation  in  tlie  attempt  npon  Fort  Fisher,  N. 
'.,  during  the  late  civil  war.  David  Boshnell, 
a  oaptMn  of  engineeri  in  the  American  revo- 
lutionary army,  made  the  first  practical  appli- 
cation of  the  idea  to  ordinary  warfare.  He 
devised  a  submarine  boat  to  carry  a  torpedo, 
charged  with  160  lbs.  of  gunpowder,  to  be  at- 
tached by  a  wood  screw  to  the  bottom  of  an 
enemy's  vessel,  and  fired  by  a  clockwork  fnse. 
The  first  actual  trial  of  the  invention  was  made 
In  17TS,  when  the  boat,  nnder  the  guidance  of 
Bei^eant  Ezra  Lee,  was  placed  nnder  the  bot- 
tom of  the  Eagle,  an  English  ship  of  war  car- 
rying the  flag  of  Lord  Howe,  lying  at  anchor 
in  N'ew  Tork  harbor.  But  the  sergeant  found 
it  impracticable  to  attach  the  torpedo,  which 
WHS  cut  adrift,  and  aoon  exploded.  In  1T77 
Oapt  Bnshnell  directed  a  drifting  peronsaion 
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torpedo  agdnst  th«  frigate  OerberoB,  iTiug  oB 
New  London,  and  it  destroyed  s  Bchooner 
moored  alongside.  Similar  torpedoe*  were  tet 
adrift  on  the  Delaware,  bat  did  no  harm.  (See 
BrreHNEU.,  D&vro.)  Twenty  rears  later  Robert 
Fnlton  made  vigoroni  atlempta  to  bring  the 
new  weapon  into  notice,  onder  the  name  of 
"torpedo,"  then  first  applied  hj  him.  Unsuc- 
oesefol  in  France,  he  went  to  England  in  1804, 
and  in  1606  was  authorized  to  make  an  attempt 
to  destroy  the  French  fleet  at  Boologne,  which 
proved  nnmocesafnl.  In  the  same  year  he 
blew  np  tha  bri^  Dorothea,  assigned  to  him  for 
experimental  trial,  in  the  harbor  of  DeaL  This 
was  aocomplished  by  two  drifting  torpedoes, 
which,  connected  by  a  rope,  fooled  the  haw- 
ser ;  'and  one  of  them,  charged  with  170  lbs.  of 
powder,  exploding  by  dookwork  nnder  her 
Dottom,  ntterly  destroyed  her.  Notwithstand- 
ing this  triumph,  motiTes  of  policy,  resulting 
from  their  sovereignty  of  the  sea,  caused  Fnl- 
ton and  his  new  weapon  to  be  rejected  by 
the  English  government;  and  he  returned  to 
America  to  enconnter  nltimately  a  like  re- 
pulse, althongb  in  1B07  he  repeated  his  experi- 
ment successfully  in  the  harbor  of  New  York. 
Fnlton's  Bystem  inolnded  four  claeees  of  torpe- 
does :  bnoyant  mines,  held  in  place  by  anchors, 
and  provided  with  a  mechanical  device  by 
which  explosion  ensued  when  they  were  struck 
by  a  vessel ;  line  torpedoes,  of  the  kind  nsed 
in  the  destniotlon  of  the  Dorothea;  harpoon 
torpedoea,  to  be  attached  to  the  enemy'a  ves- 
•d  by  a  harpoon  shot  from  a  gnn,  and  then  to 
be  exploded  by  dookwork ;  and  laistly  "  block- 
ship  "  torpedoes,  to  be  carried  on  spars  pro- 
jeotina  from  a  peculiar  kind  of  vessel,  and  ex- 
ploded by  contact  with  the  enemy.  Just  bo- 
fore  the  close  of  the  war  of  1B12  prepara- 
tions were  made  for  an  extended  use  of  tor- 
pedoes in  the  defence  of  our  harbors.  CoL 
Samuel  Colt  flrat  practically  applied  electri- 
city to  the  ignition  of  torpedoes.  After  ex- 
perimenting for  14  years,  and  blowing  up  sev- 
eral veasdi  at  anchor,  he  finally,  on  April 
18,  1S4S,  destroyed  a  brig  under  full  sail  on 
the  Potomac,  operating  by  electricity  from  a 
■totion  in  Alexandria,  6  m.  distant.  He  elabo- 
rated a  complete  system  of  buoyant  submarine 
mines,  which  were  to  be  planted  in  groups 
qninounciajly  in  the  channel  to  be  defended. 
To  oonneot  them  with  the  shore  he  devised 
one  of  the  very  first  inanlated  cables  ever  at- 
tempted, which  was  connected  with  a  platinum 
wire  fuseimbedded  in  a  priming  of  gunpowder. 
He  proprosed  to  arrange  a  reflector  to  throw  the 
image  of  the  ship  upon  a  map  of  the  mines  at 
the  operator's  station.  Thisproject,l>eariugthe 
date  of  1B36,  was  discovered  among  Colt's  pa- 
pers after  bis  death.  Although  much  progress 
was  made  in  submarine  blasting,  and  an  elabo- 
rate system  of  electrical  snbmarine  mines  was 
prepared  by  Ottpt.  Hennebert  of  the  French  engi- 
neera,  no  opportunity  offered  for  the  further  use 
of  torpedoes  until  the  Anglo-French  war  with 
Kuaria.    In  l&CS  anewkindotwHitaot  mine,de- 


vised  by  Jacob],  was  planted  oS  Oronstadt  and 
at  Sebastopol ;  explosions  occurred  nnder  the 
frigates  Merlin  and  Firefly,  bnt  did  no  serioua 
damage.  The  Jaoobi  fuse  consisted  of  a  little 
bottle  of  snlphnric  acid  bedded  in  a  mixture 
of  potassium  chlorate  and  sugar.  This  bottle 
being  broken  by  the  shock,  an  explosion  en- 
sued, which  communicated  with  the  charge 
and  ignited  the  mine.  Had  not  this  engineer 
employed  too  email  charges  of  nowder  (8  or  9 
lbs.),  his  success  would  probaoly  have  been 
more  marked.  His  system  included  electrical 
mines  as  well  as  mechanical.  The  destruction 
of  the  docks  at  Sebastopo]  was  effected  by  the 
French  engineers  through  the  agency  of  sub- 
marine explosions,  and  the  attention  of  all 
nations  was  thus  again  called  to  the  snhicct 
The  result  appeared  in  the  defence  of  Ven- 
ice in  1859  by  Col.  Von  Ebner  of  the  Ana. 
trian  engineers,  who  originated  a  system  more 
complete  than  any  which  had  preceded  it. 
Dnring  the  civil  war  in  the  United  States,  when 
the  confederates  hadno  fleet,  the  sonthers  porta 
and  rivers  were  much  exposed  to  attack,  and 
this  method  of  defence  was  largely  used.  The 
first  torpedoes  in  position  were  discovered  in 
Hud  river,  near  fort  Pulaski,  in  February, 
1669 ;  they  belonged  to  the  simple  contact 
class,  and  occasioned  no  damage.  In  October, 
1862,  the  service  was  formally  legalized  by  the 
confederate  congress,  and  a  torpedo  bnrean 
was  soon  established  at  Bichmond.  A  spedal 
corps  of  ofBcers  and  men  was  raised  and  trained 
for  snbmarine  warfare ;  inventions  multiplied, 
and  agents  were  sent  to  Europe  to  provide 
material  and  get  the  latest  ideas.  The  southern 
waters  soon  became  so  dangerous  as  to  inter- 
fere seriously  with  naval  operations.  The  first 
vessel  actually  blown  up  by  the  new  machines 
was  an  ironclad,  the  Cairo,  which  was  totally 
destroyed  on  Yazoo  river  in  December,  166S. 
During  the  remainder  of  the  war  seven  United 
Btetea  ironclads,  eleven  wooden  war  vessels, 
and  six  army  transports  were  destroyed  by 
torpedoes,  and  many  others  were  temporarily 
disabled.  The  confederates  lost  a  fine  iron- 
dad,  the  Albemarle  (see  Pltmobth,  N.  C), 
two  steamers  in  Charleston  harltor,  and  a  flag- 
of-tmce  boat  on  James  river,  in  the  same  man- 
ner, the  last  three  accidentally  by  their  own 
torpedoes.  This  great  destruction  chiefiy  oc- 
curred in  the  last  two  years  of  the  war.  In 
the  Schleswig-Holstein  war  of  IBM,  Denmark 
resorted  to  ingenious  stationary  snbmarine 
mines,  and  one  of  the  invading  vessels  was 
destroyed.  Paraguay  employed  torpedoes  in 
defending  its  river  coast  sgainst  Brazil  and 
her  allies  in  1666-'B.  By  these  the  ironclad 
Rio  de  Janeiro  was  destroyed  and  the  Toman- 
dare  disabled,  although  the  engineers  were 
crippled  by  the  want  of  supplies.  During  the 
Franco-German  war  of  18T0-'71  the  coasts  of 
the  Baltic  and  North  seas  were  effectively  pro- 
tected against  the  French  fleet  by  torpedoes; 
and  various  attempts  were  made  to  defend  the 
French  rivers  in  a  dmilar  manner. — The  recent 
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ohangea  in  naval  arohitaotDra,  which  have  pro- 
dnoed  iron-olad  Tessela  capable  of  endaring  for 
a  few  momenU  the  heariaat  fira  of  modem 
artiUer<r,  tiave  rendered  it  neoeswuy  to  deviie 
means  of  striking  the  remaining  vnlnerable 
points,  viz.,  the  deck  and  the  bottom.  The 
former  can  be  attacked  adTBi)tageoaBl]r  in  manj 
localities  oalj  hj  the  vertical  fire  of  mortars ; 
the  latter  can  be  most  eSectivel?  asaailed  b;  the 
torpedo.  The  chief  nations  have  accordioglj 
established  special  sohools  for  investigating  the 
mbjeot  of  submarine  warfare,  and  all  possible 
•eoreoj  is  thrown  aroimd  these  itndies.  In 
the  United  States,  Qreat  Britain,  and  other 
ooantrios  a  digtinotion  is  made  between  the  de- 
fensive and  oCFensive  branches.  The  American 
school  for  defenaivB  torpedoes  is  at  Willet's 
Point,  New  York  harbor.  The  general  princi- 
ples which  must  govern  this  service  are  well 
establisbed.  The  most  vulnerable  points  of 
maritime  nations  are  now  tbdr  great  seaboard 
oities;  heoceit  is  of  primary  importance  to  pro- 
tect the  seaports.  The  invention  of  the  screw 
propeller  and  of  iron  armor  has  enabled  fleeta 
to  steam  rapidlj  past  the  forts,  under  cover 
of  night  or  fog,  and  anchor  seonrel;  in  posi- 
tions where  their  flre  can  either  destrof  the 
oity  or  compel  the  payment  of  an  enormons 
ransom.  The  great  problem  of  ooaat  defenoe 
is,  therefore,  to  devise  an  effective  obstrno- 
tion  of  the  ohannel,  whioh,  while  allowing 
the  free  passage  of  friendly  vessels,  shall  har 
the  way  to  an  enemy.  This  is  Bopplied  by  de- 
fensive torpedoes  planted  and  operated  from 
the  forts.  It  by  their  ud  the  enemy  oan  be 
detained  100  honn  nnder  the  fire  of  the  forts, 
when  without  it  he  oonld  pass  in  one  boor,  the 
number  of  the  guns  is  virtually  multiplied  by 
100.  For  these  reasons  military  engineer!  are 
giving  the  closest  possible  study  to  defensive 
torpedoes,  or  submarine  mines  as  they  are  of- 
ten called.  While  the  details  of  onr  system  of 
submarine  defences  are  not  made  pnblio,  its 
general  features  have  been  announced.  In  a 
daap  oaaemate  Of  the  fort,  secnre  from  the  fire 
of  the  enemy,  are  placed  eleotrioal  batteries, 
operating  apparatus,  testing  galvanometers, 
&o.,  under  the  charge  of  a  thoroughly  trained 
engineer  sergeant.  A  telegri^b  wire  keeps 
him  in  constant  commonlcatioa  with  his  ol9- 
oer,  who  is  posted  at  some  commanding  point, 
where  the  whole  ohannel  lies  like  a  map  before 
him.  Radiatiug  from  tbe  casemate,  in  subter- 
ranean galleries,  the  torpedo  cables  extend  to 
the  channel,  where  they  terminate  in  multiple 

S roups  of  mines  so  arranged  as  to  be  perfectly 
anked  by  the  guns  of  the  work.  The  details 
of  these  mines  are  not  public,  but  an  idea  of 
their  general  construction  can  probably  be 
formed  from  fig.  1,  which  represents  the  Aus- 
trian type.  It  consists  of  an  anchor,  a;  a 
buoyant  case,  b,  containing  the  charge,  fuse, 
and  circuit-closing  apparatus;  and  the  electric 
cable,  d,  extending  to  the  operating  room  on 
shore.  These  groups  are  so  placed,  in  succes- 
sive lines  and  outiying  mines,  as  to  render  it 
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impoaatble  for  a  vewel  to  pasi  wlthont  moving 
over  some  of  them.  Thickly  riang,  but  never 
exposed  to  view,  are  numerous  buoys,  each  eon- 
taining  a  simple  electrical  apparatus,  which  in 
■tanUy  report  to  tbe  ser- 
geant the  looality  of  any 
vessel  touching  Uiem.  II 
friendly,  the  ship  passes  in 
safety;  but  if  an  enemy,  a 
single  motion  of  the  sergeant 
makes  every  mine  an  auto- 
metio  agent  of  destruction, 
ready  to  deal  a  tremendous 
blow  at  the  precise  instant 
when  it  will  be  most  effec- 
tive. As  the  buoys  may  he 
slightly  in  rear  of  the  mines, 
all  attempts  to  protect  tbe 
vessel  by  odtrigging  frames 
or  nets  are  futile.  Any  boat 
attempting  to  grapple  the 
torpedoes  by  night  will  be 
overwhelmed  by  a  fire  of 
grape  or  case  shot  from  the 
fort,  fired  antomatieally  by 
electricity,  without  the  agency  of  tbe  sol- 
diers sleeping  quietly  by  the  gnoe.  The  mines 
are  as  effective  a  year  after  they  are  planted 
as  when  first  laid;  and  if  a  single  cable  be 
injured  or  a  single  charge  be  wet,  tbe  fact  is 
automatically  reported,  and  within  five  min- 
ntes  after  the  injury  has  ooourred  ita  exis- 
tence and  nature  are  known  in  the  fort  A 
mine  can  be  fired  without  the  aid  of  the  buoya. 
For  secondary  channels,  the  use  of  which  oonld 
he  sacrificed  for  a  time,  leas  ela)>orate  kinds  of 
torpedoes  are  provided,  not  unlike  those  em- 
ployed by  the  confederates  in  the  late  war. 
These  mines,  once  planted,  are  dangerooa  al^ 
to  friend  and  foe,  as  they  explode  on  ooDtaot 
with  any  vessel.  The  electric  light  is  employed 
to  aid  the  forts  in  arresting  operations  attempt- 
ed under  cover  of  the  night  Where  constant 
currents  exist,  as  in  rivers,  use  can  eometiniM 
be  made  of  doable  drifting  torpedoes,  so  ar- 
ranged as  to  foul  with  the  connecting  rope  tha, 
hawsers  of  vessels  at  anchor.  On  Uie  torpe- 
does being  brought  alongside  by  tbe  force  of 
the  cnrrent,  the  same  agency,  acting  on  a  sim- 
ple piece  of  mechanism,  soon  releases  a  ham- 
mer and  causes  an  explosion. — Offensive  tor- 
pedoes ore  employed  m  the  battles  of  vessels 
with  vessels,  and  require  technical  naval  skill. 
They  are  variooa  in  principle,  and  are  receiv- 
ing the  careful  study  of  many  naval  ofEoers  of 
all  nations.  The  American  school  for  oSen* 
sive  torpedoes  is  at  Newport,  R.  I.  The  prin- 
cipal types  of  this  class  are  the  following: 
spar  torpedoes,  antomatio  fish  torpedoes,  otter 
or  Earvey  torpedoes,  submarine  rockets,  and 
Hubmarine  boats.  Besides  these,  there  is  a 
mixed  class,  that  of  fish  torpedoes,  which  may 
be  directed  and  controlled  throngh  the  agency 
of  electricity.  These  last  may  be  either  offen- 
sive or  defensive.  The  spar  torpedo  has  givm 
some  of  the  most  briiliant  naval 
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exploits  on  record,  eaeh  u  that  of  Lieut  Onah- 
iag  in  the  destmciion  of  the  Albemarle.  Fig. 
3  representa  the  Wood  and  La;  apparatas  luec 
b7  hira.  A  reaerre  torpedo,  a,  is  ehown  on  ita 
apar  b.  The  port  torpedo  e  ia  about  to  ei' 
plode.  It  has  been  detached  from  ita  apar  d 
Dj  a  poll  on  a  rope,  and  ia  riaing  bj  ita  own 
bDOTanc7  to  be  fired  at  the  proper  moment  hj 
the  lanyard  «.    Sinoe  the  civil  war  boata  espe- 


tie.  1.— W«od  ud  Lajr  Tocpedo. 

oially  fitted  for  thia  kind  of  attack  have  been 
devised  by  manj  nations,  bat  the  same  kind 
of  torpedo  mAj  be  oaed  from  anj  vessel  pos- 
sessing the  reqniaite  speed.  The  antomatie 
fiah  torpedo,  of  which  the  Lnppis  Whitehead 
is  most  widely  known,  oonsiata  of  a  small  clgor- 
ahaped  boat  a,  fig.  8,  carrying  a  contact  tor- 
pedo in  the  bow,  and  containing  aa  engine 
driven  by  aome  powerfal  agent,  like  com- 
pressed air,  which,  acting  on  the  propeller  h, 
E'vea  it  an  effective  range  of  abont  800  yards, 
ia  started  nsnally  from  a  large  vessel,  bat 
sometimes  from  a  laaacti  or  boat,  and  passing 
tinder  water  etrikes  and  deatroya  the  object  of 
attack.  Usnally  a  directing  tnbe  is  employed, 
bat  for  simplicity  the  engraving  ahowa  a  device 
sometimes  nsed  in  experimenta.  The  otter  or 
Earvej  torpedo  is  emphatioally  a  sailor's  wea- 


ns. 8.— Loppla  Whltehg*d  Torpedo. 

poD,  requiring  higli  nantioal  skill  for  jta  nae.  It 
conaiata  of  a  tiiin  vertical  oopper  torpedo  case, 
enclosed  in  wood,  a  a,  fig.'4,  and  so  attached 
to  a  tow  rope,  b,  leading  from  a  reel  on  deck 
throngh  ft  leading  block  on  the  yardarm,  as  to 
diverge  from  tbe  quarter  of  a  faat  vessel,  whose 
duty  it  is  to  move  rapidly  past  the  enem}'.  The 
course  is  so  directed  as  to  bring  the  torpedo  in 
contact  and  explode  its  charge  under  nis  bot- 
tom.   This  ia  aocompliahed  by  skilfolly  oaos- 
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ing  tbe  ea»e  to  dive  at  tbe  proper  moment,  by 
the  slackening  of  the  tow  rope,  and  then,  by 
suddenly  checking  the  latter,  making  the  tor- 
pedo rise  and  explode  by  contact,  either  tbrongh 
the  agency  of  a  contact  fuse  acted  upon  by  the 
levers  «  e,  or  by  electricity.    Tbe  cork  buoys 
d  d  are  used  to  nve  the  requisite  flotation. 
Official  trials  in  England  have  aliown  that 
when  properly  handled  thia  is  a  moat  effec- 
tive weapon,  and  one 
which  admits  of  use 
on  the  high  aess  as 
well   as    in   harbors. 
Submarine  rockets,  in 
connection  with  sub- 
mariae  guns,  are  now 
receiving  much  atten- 
tdon.     The  design  is 
to  render  it  possible 
to  attack  the  enemy 
under  his  armor  by  a 
movable  torpedo,  in  a 
manner  analogous  to 
the  ordinary  fire  of 
artillery  in  tir.    Ezparlments  lead  to  the  belief 
that  this  project  will  ultimately  be  anccesaful, 
for  tbe  short  range*  usual  in  Uie  combata  of 
armor-plated  ahipa.    Submarine  torpedo  boata 
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have  been  an  object  of  atndy  since  the  days  ot 
Bnahnell;  and,  under  the  name  of  Davids, 
they  played  a  conspicuous  part  during  the 
civU  war,  in  which  uie  Housatonio  was  sank 
oS  Charleston  by  a  night  attack  of  this  de- 
scription. Tbe  French  plongeur  is  a  more 
elaborate  type  of  the  same  class.  Tbe  general 
idea  is  to  form  a  water-tight  vesaei,  propelled 
by  oompresaed  air,  which  can  be  navigated 
nnder  water  to  the  enemy,  there  to  deliver  a 
blow  tbrongh  the  agenoy  of  a  contact  torpedo. 
Aa  Buooees,  and  even  failure,  has  heretofore 
often  involved  the  lives  of  tbe  crew,  the  pro- 
ject is  not  now  regarded  with  much  favor. 
Indeed,  it  may  be  said  to  be  auperaeded  by 
fish  torpedoee  controlled  by  electricity,  which 
may  be  made  equally  effective  without  endan- 
gering the  operators.  Thia  device  consiata 
essentially  of  an  ordinary  flah  torpedo,  which 
carries  a  coil  of  insulated  wire  to  be  paid  out 
as  it  proceeds.  One  end  of  the  wire  remuns 
with  the  operator,  who  can  thns  at  will  send 
a  current  of  electridty,  positive  or  negative, 
through  certain  electro-magnets  in  the  fiah, 
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causing  a  motioa  of  the  BrmatiirH  in  uther  of 
two  directionB.  This  ensblM  him  b;  inseuioiu 
dsTieea  to  control  valvas  which  apply  the  mo- 
tira  power  as  desired,  and  thos  start,  stop,  aad 
steer  the  boat.  The  idea  was  first  patented  hj 
Ueut.  Ool.  Ballard,  R.  E.,  bat  it  has  been  in- 
dependently elaborated  bj  Mr.  Ltj,  by  Mr. 
H.  J.  Smith  of  this  coantrj,  and  bj  Ool.  Soho- 
liba  in  Russia.  A  modification  of  the  idea 
has  been  made  hj  Oapt.  Ericsson,  who  places 
his  motive  power  (compressed  wr)  with  the 
operator,  sod  sapplies  it  to  the  fish  throngh  a 
flexible  tabe,  thns  enabling  him  to  oontrol  both 
its  speed  and  direction.  The  tnbe  is  drawn 
after  the  flsh  as  it  advances.  This  kind  of 
torpedo  seems  to  be  espeoially  fitted  for  use  on 
shipboard,  where  the  engines  may  be  made  to 
SQpply  the  compressed  air,  and  where,  by  ad- 
vancing npon  tne  enemy,  a  short  range  can 
asaslly  be  seonred. 

TOBQimilSi'IltU 
Roman  story,  of  the  4th  oentury 
was  bronght  np  in  privacy  in  the  oonntry,  on 
whioh  acoomit  in  863  the  tribune  M.  Pompo- 
nias  charged  his  father,  who  was  hated  by  the 
people  for  bis  hanghtinesa,  with  being  a  tyran- 
nical parent.  The  yonng  Manlios  compelled 
Pomponios  to  withdraw  his  aoonsation;  and 
this  act  of  filial  devotion  so  pleased  the  Bo- 
mans  that  he  was  made  the  same  year  military 
tribune.  In  the  Gallic  invasion  of  861  he  slew 
in  single  combat  a  gigantic  enemy  on  the  bridge 
over  the  Auio  npon  the  Salariau  road,  and  took 
from  his  neck  the  chain  (torquM)  and  pat  it 
aronnd  hie  own;  from  which  oircumstance  he 
was  called  Torqnatns.  In  8CB,  though  he  had 
not  yet  held  the  consolahip,  he  was  made  dic- 
tator in  order  to  oarry  on  the  war  against  the 
Offirites  and  their  allies,  and  in  843  was  again 
made  dictator  for  the  purpose  of  holding  the 
comitia.  He  was  consnl  in  847,  344,  and  840. 
In  840  his  colleagne  waa  P.  Decins  Mus,  and 
the  two  were  appointed  to  carry  on  the  war 
against  the  Latin  leagna.  While  they  wore  in 
the  plain  of  Oapna  an  order  was  issaed  for- 
bidding all  single  encounters  with  the  enemy ; 
bnt  Titos  Manlins,  the  boh  of  Torqaatos,  fonght 
with  Mettdns  Geminns  of  Tnsciilam,  and  slew 
him.  Returning  to  the  camp,  he  Itud  the  spoils 
at  his  father's  feet;  bnt  Torqnatns  assembled 
the  soldiers  In  the  prietorinm,  and  in  their 
presence  his  son  was  beheaded.  The  yonng 
men  of  Rome  from  that  time  regarded  Tor- 
qnatos  with  abhorrence.  In  this  campaign  a 
great  victory  was  gained  over  the  Latins  at 
the  foot  of  Mt.  Vesnvlns,  and  Torqnatns  re- 
tarned  to  Rome  in  triumph.  According  to 
the  .fbttt,  he  was  dictator  again  in  820,  bat 
the  datee  of  his  life  vary  in  diHerent  authors, 

TOKQITIT,  a  town  of  England,  in  Devonshire, 
on  a  peninsala  on  the  S.  E.  side  of  Tor  bay, 
167  m.  W.  a.  W.  of  London;  pop.  in  1871, 
21,857.  It  has  two  principal  streets  lined  with 
snbstantial  hoasas  of  limestone,  with  several 
fine  oharches,  a  town  hall,  theatre,  unmerous 
schools,  assembly  and  reading  rooms,  a  me- 
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ehanici'  inititnte,  and  a  pablio  garden.  EarQi- 
enware,  yellow  ochre,  cider,  and  fish  are  ex- 
ported. It  baa  grown  up  within  60  years  from 
a  fishing  village,  and  owes  its  progress  mainly 
to  its  fine  climate,  making  it  a  desirable  healUi 
resort.  Tor  bay  is  a  large  and  well  protected 
harbor.  William  of  Orange  landed  here  in 
IS88.  In  the  vidnity  are  the  ruins  of  Tor- 
quay abbey,  founded  in  IISS.  About  a  mil« 
from  the  town  is  Kent's  hole,  or  cavern,  in 
which  have  been  found  bones  of  the  elephant, 
rhinoceros,  bear,  hymna,  and  other  animals 
now  extinct  in  England.  It  has  been  penetra- 
ted to  the  depth  of  000  ft.,  and  scientific  ex- 
plorations are  still  in  progress, 

TOWIDEUDI  (Lat.  Tubebobexata),  Jua  ia, 
a  Spanish  theologian,  bom  at  Vallodolid  in 
1396,  died  in  Rome,  Sept  26,  1468.  He  be- 
came a  Dominican  friar  in  1408,  aocompamed 
his  superior  to  the  council  of  Constance  Id 
1417,  graduated  in  the  university  of  Paris 
in  1434,  taught  theology  there,  and  was  sno- 
eessively  chosen  prior  of  the  Dominican  con- 
vents of  Valladolid  and  Toledo.  In  1481  he 
was  appointed  by  Pope  Eogenias  IV.  "mas^ 
ter  of  the  sacred  palace,"  and  his  own  theo- 
logian at  the  council  of  Basel  He  there 
oontribnted  to  the  solemn  condemnation  of 
the  doctrines  of  WycliSe  and  Hnss,  and  main- 
tained that  the  doctrine  of  the  immaculate 
conception  was  divinely  revealed.  In  148B  he 
attended  the  council  of  Florence  as  papal  com- 


Latin  churches,  receiving  on  this  oocsMon  from 
the  pope  the  title  of  "  defender  of  the  futh." 
He  was  made  a  cardinal  on  Dea  18  of  that 
year.  Id  1440  he  attended  in  the  pope's  name 
at  the  national  council  of  Bourses,  where  he 
succeeded  in  keeping  the  Frenon  prelates  on 
the  side  of  Eugenius  lY.  Be  became  bishop 
of  PalestrioB  in  1465,  and  of  Sabina  in  1464, 
His  most  important  works  are:  Meditationm 
Joanni*  de  Turreeremata  potitce  et  d^ieta  d« 
ipiiiit  mandato  in,  Eeelaia  Ambitu  SaneUM 
Maria  de  Mirurna  (fol.,  Rome,  1467,  with  84 
engravings  on  wood);  Expotitio  hrmii  et  tUi- 
li*  suiter  tote  Ptalterio  (4to,  Rome,  1470 ;  foL, 
AngsDurg,  1473,  with  many  subsequent  edi- 
tions) ;  Qua*tienM  Spiritaalit  C^nwu  deli- 
eia*  prt^tretttei  tup»r  EeaTts^eliu  (fol..  Borne, 
1477  ;  Nuremberg,  1478)  ;  Oomtiuntarii  in 
Deentam  Gratiani  (6  vols,  fol.,  Lyons,  1619 ; 
Venice,  1678;  2  vols.,  Rome,  1726).  Many  of 
his  works  have  not  been  published, 

THQUHUDI,  Tshm  de,  the  first  Spanish  in- 
qnisitor  general,  bom  at  Torquemada  abont 
1420,  died  in  Avila,  Sept.  16,  14B8.  Be  be- 
came a  Dominican  and  prior  of  the  monastery 
of  the  Holy  Oross  in  Scoria,  and  in  1463  was 
made  inquisitor  general  for  Spain  by  Ferdi- 
nand and  Isabella,  in  which  post  he  was  oon- 
firmed  by  the  pope  on  Oct.  17.  From  him  the 
inquisition  reoeived  its  thorough  organization. 
Tribunals  were  established  at  Seville,  Oordovo, 
Jaen,  and  Oiudad  Real  (later  transferred  to 
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Toledo),  and  &  oode  was  promnlgated  by  whioh 
the  Spaniali  inqaisitioii  was  ^terward  gov- 
erned. JewB  and  Moors  were  espelled  nnder 
Lis  control,  end  he  lo  moltiplied  avloi  de  ft 
that  Alexander  YI.  intervened  and  gave  him 
four  oolleagaea  to  moderate  bis  teal. 

imRSS  TEWIS,  a  town  of  Portugal,  2S  m. 
K.  N.  W.  of  Lisbon,  on  the  left  bank  of  the 
Sizaudro ;  pop.  about  4,300.  Part  of  its  an- 
<»ent  walls  and  an  old  fortress  still  remain. 
In  the  Tioinity  are  an  aqnednct  with  Ootbio 
arches  and  the  noted  convent  of  Varratojo. 
It  bas  fonr  ohnrcbes,  two  hospitals,  a  Latin 
school,  and  a  considerable  trade  in  wine.    It 

fave  its  name  to  the  dofensive  lines  erected 
J  Wellington  In  1610  on  a  range  of  heights 
in  its  neighborhood,  which  took  nearly  a  year 
for  their  completion,  and  set  the  army  of  Has- 
B^na  at  defiance, 

TOBEET,  Jflta,  an  American  botanist  and 
chemist,  bom  in  New  York,  Ang.  IB,  1786, 
died  there,  Maroh  10,  1878.  He  gradnated  at 
tbe  New  York  ooUege  of  physicians  and  sor- 
geona  in  1818.  While  a  stndent  there  he  was 
one  of  the  founders  of  the  New  York  lyoenm 
of  natural  history,  of  which  he  was  for  many 
yaara  president.  In  1824  he  became  professor 
of  chemistry,  mineralogy,  aod  geology  at  West 
Point,  and  in  1627  was  called  to  the  chair  of 
chemistry  in  the  college  of  physicians  and  snr- 
geons,  which  he  held  till  1864.  He  was  also 
at  tlis  same  time  professor  of  chemistry  in  the 
college  of  New  Jersey ;  and  in  1886  he  was 
appointed  botanist  of  the  geological  survey  of 
tiie  state  of  New  York.  In  1864  he  became 
United  States  aasayer  at  New  York,  which 
otGce  he  held  until  his  decease.  Though  bet- 
ter known  as  a  botanist,  he  was  a  profound 
chemist,  end  was  tbe  frequent  confidential 
adviser  of  the  government,  especially  in  mat- 
ters relating  to  coinage  and  currency.  Dr. 
T6rrey's  first  publication  was  "  Catalogue  of 
Plants  growing  spontaneously  within  Thirty 
Uiles  of  the  Oitj  of  New  York "  (Albany, 
1816).  In  1824  be  published  the  first  volnme 
of  the  "  Flora  of  tne  Northern  and  Middle 
States."  This  was  not  continued,  but  in  1626 
he  gave  in  a  "Compendium,"  in  a  condensed 
form,  the  materials  he  had  accumulated.  In 
18S8  be  began  tbe  publication,  in  connection 
with  Prof.  Asa  Gray,  of  tbe  "  Flora  of  North 
America,"  which  appeared  at  intervals  till 
1843,  when  It  waa  discontinued  on  account  of 
the  vast  amoont  of  new  material  brought  to 
light  by  exploration.  From  1822  to  1668  he 
prepared  tbe  botanical  reports,  some  of  them 
in  connection  with  Dr.  Qray,  of  most  of  tbe 
TTnited  States  exploring  expeditions.  Among 
bis  other  publications  are  "  Cyperaoen  of  North 
America"  (1886),  and  "  Flora  of  tbe  State  of 
New  York,"  in  the  series  of  reports  of  the 
natural  history  survev  of  tbe  state  (2  vols.  4to, 
1848-'4).  He  waa  alto  the  author  of  numer- 
ous botanical,  chemical,  and  mineralogical  pa- 
pers in  the  "Smithsonian  Contributions"  and 
other  scientific  pablicationa.     His  herbarium, 
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the  result  of  40  years'  collection,  and  bis  botan- 
ical library,  one  of  the  most  valuable  in  tbe 
country,  were  transferred  to  Columbia  college 
some  years  before  his  death. 

nUBEfi,  a  genus  of  evergreen  coniferous 
trees,  named  by  Amott  in  honor  of  Dr.  John 
Torrey,  from^eoimens  collected  in  Florida  by 
the  late  Mr.  Croom.  It  belongs  to  the  yew 
tribe  of  conifers,  in  which  the  fruit  does  not 
form  a  proper  cone,  but  becomes  a  sort  of  fleshy 
frnit  or  drupe.  The  Florida  spedes,  T.  taxi- 
folia,  is  confined  to  a  rather  limited  locality 
near  Aspalaga,  on  the  Appalacbicola  river,  in 
middle  Florida;  it  is  20  to  40  ft  high,  with  a 
trunk6tol8in.  through,  and  bBsmQcbtbegen- 
eral  aspect  of  the  common  hemlock  spruce  {abitt 
Cajuidtnti*).  There  was  formerly  a  conrider- 
able  forest  of  Torreyas,  bnt  all  Uie  trees  not 
growing  in  inaooessible  ravines  have  been  used 
for  lumber  and  steamboat  fuel.  The  leaves, 
mostly  in  two  rows,  are  about  l^in.  long,  thick, 
rigid,  sharp-pointed,  and  rather  li^t  green ;  the 
flowers  are  aicedons,  the  fertile  ones  bearing  a 
drupe  about  the  size  and  shape  of  a  small  olive. 


Tomra  tufMli.    Imth  bilf  the  mtanl  rh«;  tUmlitto 
ud  pliCUlit*  UDanU  vokrifvd;  Ault  uid  A  bkUdu  f*. 

oonsisting  of  a  hard  nut  surrounded  by  a  thin 
pulp.  The  wood,  which  is  very  durable,  gives 
off  when  sawed  or  burned  a  strong  terebin- 
tbinate  and  somewhat  unpleasant  odor,  on 
which  account  it  was  called  in  Florida  "  stink- 
ing cedar."  The  tree  has  proved  hardy  in  the 
latitude  of  New  York.— Not  long  after  tbe 
discovery  of  tbe  original  'species,  Siebold  and 
Zucoarini  described  T.  nuet/mi,  discovered  in 
nortiiem  Japan,  but  cultivated  in  all  parts  of 
that  country,  where  the  oil  obtained  from  its 
seeds  is  used  for  culinary  purposes.  Another 
species,  discovered  by  Fortune  in  the  moun- 
tains of  northern  China,  and  described  as  T. 
grandit,  is  a  large  fine  tree,  possibly  not  belong- 
ing to  ^is  genus.  Among  tbe  wonderful  sto- 
ries told  about  California  in  the  early  days  of 
its  present  era  was  tbe  discovery  of  the  nut- 
meg tree  growing  wild  in  the  monntains,  and 
tbe  tree  was  mentioned  as  myrittiea  Cal\forni- 
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ea;  materials  wera  sent  to  Dr.  Torrey,  who 
found  it  to  be  a  new  speoieB  of  the  genai  bear- 
ing his  aama,  (md  he  deioribed  it  u  T.  CoJt/br- 
niea.  It  grows  from  40  to  CO  ft  high,  and  has 
n  nnootli  bark,  and  leaTei  from  S  to  2^  in. 
long;  the  DQt  bears  mnoh  HimilBrity  in  size 
and  shape  to  the  nutmeg,  and  the  ruminated 
albnmen  shown  when  it  is  out  adds  to  a  re- 
semblance that  is  not  borne  ont  bj  the  taste, 
which  is  that  of  tor^ntine.  AnoUier  species 
te  mentioned  as  havmg  been  found  in  the  Bo- 
goti,  Andes,  tbongh  little  is  known  abont  it. 
The  TorrsTas  floariih  well  In  England,  but  trees 
of  other  than  the  Florida  speeieahave  not  b»en 
snfflolentlr  tested  to  know  how  tbej  will  sno- 
oeed  in  onr  AUantio  states. 


tioian,  bom  .  ,  ,     - 

Florenoe,  Oot  26,  1947.  He  received  a  math- 
ematioal  ednoation  in  a  Jesnit  school  at  Faenza, 
which  be  completed  at  Rome.  Borne  tracts 
written  bj  him  npon  the  dialognei  of  Galileo 
excited  the  latter'i  attention,  and  ha  lnvit«d 
Torrioetli  to  Florence,  who  loon  became  his 
saooessor  in  the  aoademT  sa  professor  of  math- 
enuUiofl.  His  greatevt  disooTerj  is  that  of  the 
barometer,  (Bee  Babouttib.)  He  pablithed 
Opera  (homttrioa  (4to,  Florenoe,  ]d44). 

TMBilNI  BlUHOE.    See  Bauitob. 

T0UI,OTTMk.    BeeOusK. 

TOBSIBinei,  Lsnut,  oonnt  of  Ortala,  a  Swe- 
dish general  in  tiie  thirtj  years'  war,  bom  at 
Torstana,  Aog.  17, 1608,  died  In  Btockholm  in 
April,  16S1.  In  1618  ha  became  a  page  at  the 
ooort  of  Gnstavns  Adolphns,  and  as  oaptain  of 
the  king's  body  guard  accompanied  him  to  (Ger- 
many in  16S0,  where  he  directed  tha  artillery. 
In  1632  ha  oontributed  materially  to  the  pas- 
sage of  the  Lech,  bnt  was  captured  daring  the 
aasaalt  on  WaUeQ*teln's  headquarters  near  Nu- 
remberg. He  was  earned  to  Ingolstadt,  and  the 
■ererity  of  his  imprisonment  made  him  an  in- 
valid for  life.  On  hla  exchange  and  release  he 
was  placed  at  the  headof  an  army  corps,  and  in 
1688  he  invaded  Bavaria  and  captured  Lands- 
berg.  In  ISSG  he  operated  against  tho  Poles 
in  Pmssia,  and  mbsequantly  marched  to  the 
relief  of  Bauer,  and  was  with  him  in  the  cam- 
paign of  lB86-'7.  In  1641  be  was  made  field 
marshal  and  snooeeded  Baner  as  generalissimo 
of  the  Bwediah  armies  in  Germany.  Witii  a 
reenforcement  of  8,000  men  he  joined  the  con- 
federates in  the  duchy  of  Lflneburg,  marched 
through  the  torritoriat  of  Brandenbnrg  into 
Silesia,  stormed  Glogau,  and  in  May,  1S42, 
gwned  a  great  victory  at  Bchweidnitz  over 
Franz  Albrecht  of  Baze-Lanenburg.  He  then 
pnshad  into  Uorevia  and  reduced  seversl  cities, 
but  retreated  to  Saxony  twfora  superior  forces, 
and  laid  siege  to  Leipaio.  Here  he  was  attacked 
on  Oct.  28  (N.  S.,  Nov.  2)  by  the  archdnke  Leo- 

Sold,  on  the  plain  of  Breitenfald,  and  the  oon- 
ict  resulted  in  the  signal  defeat  of  the  imperial- 
ists. Torstenson,  agsin  resuming  the  ofFeosive, 
reduced  all  Saxony,  invaded  Moravia,  and  laid 
(he  country  under  oontribntion  as  far  as  the 
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Danube.  In  tbe  mean  tJme  Denmark  had  en- 
tared  into  a  secret  slliance  with  the  emperor ; 
and  Torstonson,  Qurching  with  wonderfnl  ce- 
lerity from  Koravia  into  Uolstein,  late  in  104S, 
soon  conquered  the  Danish  peninsula,  with  the 
exception  of  Qlftokstadt  and  Erempe.  After 
an  abortive  attempt  on  tbe  part  of  Galtas  to 
check  his  retnrn  to  Garmany,  Torstenson  ad- 
vanced into  Bohemia,  and  on  Feb.  24,  1646, 
gained  tbe  battle  of  Jankan,  which  secnred  tho 
submission  of  Moravia;  and,  obtaining  the 
control  of  the  Danube,  he  took  even  the  forti* 
fications  which  coverod  the  head  of  the  bridge 
at  Vienna.  Deserted  here  by  his  alliea,  he  re- 
treated into  Bohemia,  and  in  1646  his  inflrmi- 
ties  obligod  htm  to  give  up  the  command  to 
Wrangel.    In  1647  he  was  made  a  connt 

TOBT  (Lat.  torlut,  from  torjtiere,  to  twist), 
in  law,  a  privato  or  civil  wrong  or  injnry,  ia 
oontradiatination  from   a  crime  against  the 

Sublic  or  the  state,  bat  not  technically  incln- 
ing  breaches  of  contract  or  other  agreements. 
Torts  are  injuries  or  Infringements  of  the  civil 
rights  that  belong  to  individuals  considered 
merely  as  individuals,  while  crimes  are  wrongs 
which  affect  the  community  and  so  invade  and 
violate  the  ri^ts  of  society.  The  distinction 
between  private  injuries  and  public  wrongs 
■aema  to  t>e  much  dependent  on  tha  constitu- 
tion snd  positive  laws  of  civil  society.  Bo 
long  as  tbe  harm  done  by  an  offence  is  limited 
to  die  single  Individual  against  whom  it  was 
directed,  the  oftender  commits  only  a  private 
injury  or  a  tort ;  bnt  if  the  act,  though  imme- 
diately conoaming  on  individual,  disturbs  the 
public  order  or  safety  and  welfare,  then  tbe 
positive  law  interposes  and  elevates  the  hither- 
to privato  offence  to  the  d^ree  of  a  crime  or 
of  a  misdemeanor.  In  some  oaaea  tha  injury 
may  be  both  public  and  privato,  or  at  once  a 
tort  and  a  crime  or  misdemeanor.  For  ex- 
ample, the  commission  of  a  battery  sabjeets 
the  aggressor  to  a  pnblic  prosecution  as  a  dis- 
tnrber  of  the  peace,  while  the  party  beaten 
may  have  bis  separato  civil  action  for  damages. 
Libel  and  uuissnce  are  other  examples  of  this 
twofold  charactor. — As  wrongs  are  privations 
or  infringemanla  of  rights,  so  torta,  being  pri- 
vato wrongs,  are  infringements  of  private 
rights,  or  the  rights  of  individnals.  Tbeae 
rights  respect  eitaer  the  person  or  tbe  prop- 
erty. In  the  former  class  is  incladed  the  right 
of  personal  security,  in  raspaet  as  well  to  the 
bo<i^  as  to  the  health  and  the  reputation,  and 
the  violations  of  this  right  in  one  or  other  of 
these  respects  bear  the  names  battery,  assault, 
nuisance,  slander,  libel,  and  malicions  proseca- 
tdon.  In  this  class  is  inolnded  also  the  right  of 
personal  liberty,  which  is  violated  by  false  im- 
prisonment. Rights  of  property,  resl  or  per- 
sonal, may  be  infringed  by  trespasses  in  wi- 
ons  degrees  by  waste,  oonvarnon,  and  fraud, 
and  the  more  incorporeal  of  these  rights  by 
nnisanca  and  by  infringement  of  patMits  and 
copyrights  and  rights  in  trade  marks.  These 
several  names  of  torta  have  been  applied  by 
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long  naage  of  the  law  to  presoribed  and  wall 
detennined  ofTenoea.  Bat  beiid««  these  there 
ftre  many  torta  not  ipeoiSoallj  deaignatad  or 
daased,  beoanae  the;  ao  aot  affect  well  defined 
olaaae*  of  righta,  but  vary  with  the  peculiar 
oircumstanoea  at  everj  oaae. — When  one  al- 
leges that  a  tort  baa  been  committed  against 
hun,  he  mnat  show  at  all  events  that  be  haa 
been  wronged.  The  mere  fact  that  the  act 
oomplained  of  haa  iojared  tbe  plaintiff,  doea 
cot  entitle  him  to  olaim  indemnU?  nnleaa  the 
•ot  was  alao  a  breach  of  a  legal  obligation  be> 
tween  the  parties,  resting  either  on  their  ez~ 
preai  agreement,  or  on  the  general  pohoj'  and 
inleB  of  tixe  law.  If,  for  example,  mj  naigb- 
bor  builda  a  wall  jnat  before  windows  ot  mine, 
to  which  it  is  conceded  I  have  no  prescriptiTe 
right  aa  ancient  lights ;  or  if  in  a  street  oo- 
oopied  by  private  and  coatlj'  dwellings  laj 
neighbor  choosea  to  use  his  honsefor  a  shop, 
or  convert  it  to  other  naea  offensiva  to  me  and 
Tet  ooustitati&g  no  ntiiaance :  in  neither  oaae 
have  I  ground  for  aetion,  however  consider- 
able the  aotQalinjnrror  damagemajbe  tome. 
Tbe  reason  is,  that  I  have  not  been  wronged; 
it  is  a  case  of  what  the  law  calls  damnum  ait- 
gu»  injwria,  damage  bnt  no  wrong ;  no  legal 
right  of  mine  has  been  violated.  Bnt  everj 
lagal  wrong  imports  damage  in  the  ver;  natore 
of  it;  and  if  no  other  damage  is  established, 
the  party  is  entitled  to  nominal  damage.  To 
naeBir  John  Holt's  qnaint  and  familiar  iUnstra- 
tion:  "Ifamangive  onotberacoff onthe ear, 
though  it  cost  him  nothing,  nay,  not  so  much  as 
a  litue  diachylon,  yet  he  shall  have  bis  action." 
It  is  on  this  principle  that,  witbont  proving  any 
ootnal  damage,  one  who  hiss  a  right  of  way  may 
maintain  an  action  against  an  intmder,  or  one 
vhose  lands  are  flowed  agaiost  bim  who  con- 
Btruets  a  dam  so  as  to  set  back  the  water.  80 
A  voter  can  sustain  suit  against  the  anthorities 
for  refosing  hie  ballot,  even  though  his  can- 
didate waa  eleotad.  These  are  cases  of  legal 
wrongs,  infringement  of  legal  righta ;  and  even 
If  no  actual  damage  be  proved,  tbe  injury  or 
damage  is  the  presnmption  of  the  law.  To 
this  class  also  belong  those  cases  of  torts  in 
which  tbe  legal  wrong  consista  in  the  doing  of 
a  miaohievoni  act  which  Is  only  likely  to  prove 
injurious  to  othprs,  or  even  in  the  doing  of  a 
legal  act  in  such  a  careless  or  negligent 


m(»^1y  wrong,  and  by  the  constmction  of  law 
is  legally  wrong  when  ininry  resnlts  from  it. — 
The  commonest  form  of  a  tortious  intmsion 
npon  real  proparty  is  called  trespass  quart 
tlaiiram  fngit,  or  for  breaking  and  entering 
npon  the  plaintiff's  close.  A  nigher  offence 
against  a  person,  in  respect  to  bis  property, 
than  mere  encroachment  on  bis  poaaesMon,  ia 
that  which  consists  in  a  nsnrpation  of  tbe 
property  itself.  An  injnry  of  this  nature  is 
most  likely  to  happen  in  respect  to  personal 
property,  and  one  of  the  most  freqnent  action* 
lor  torts  of  this  nature  fa  that  of  trover.    One 
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may  be  forther  Injured  in  his  rights  of  prop- 
erty by  the  effect  of  threats,  mistake,  or  frand. 
In  the  last  respect,  for  example,  an  action  lie* 
when  one  knowingly  utters  a  falsehood  to  the 
plaintiff  with  the  deeign  to  deprive  him  of  a 
benefit  and  to  aequlre  it  to  bimaelf,  and  damage 
naturally  resnlts  from  the  plaintiff's  bdief. 
But  it  is  not  always  necessary  to  show  that 
the  defendant  intended  to  defraud  the  plaintiff 
particularly,  Thna  one  who  makes  a  false  rec- 
ommendation of  another,  representing  him  to 
be  solvent  and  trustworthy,  and  with  the  pnr- 
I>ose  of  obt^ning  credit  for  him,  ia  liable  to 
any  one  who  gives  credit  to  tbe  report  and 
thereby  anffers  injnry.  The  tort  of  nuisance 
consisU  in  injnry  to  the  more  natural  rlgbta 
of  individuals,  and  the  tort  of  infringement  of 
patent  and  copyrights  and  rights  to  trade  marka 


thus  far  conmdered  persons  only  in  their  natu- 
ral oBpBoity.  It  Is  obvioDs  that  new  rights 
ariae  and  new  wrongs  become  possible  when 
the  individual  is  clothed  with  an  artificial 
oharacter;  when,  for  example,  he  become*  a 
sheriff,  a  magistrate,  or  otner  public  officer. 
The  new  fanotions  with  which  he  is  invested 
give  him  capacity  for  doing  official  wrongs; 
and  these,  aa  they  affect  private  individuius, 
form  new  classee  of  torts. — A  corporation  is 
liable  like  an  individual  for  its  torta,  and  it 
is  liable  for  the  wrongful  acts  of  ita  officers, 
either  where  they  are  eipreaaly  autboriied  to 
do  the  acta,  or  where  they  were  done  ionajida 
in  pnmance  of  a  general  antbority.  Bat,  gen- 
erally speaking,  it  cannot  be  held  for  any 
offence*  by  its  servant*  that  are  properly,  in 
any  case,  only  personal  acts,  like  malicious 
prosecution,  riander,  or  false  imprisonmeuL 
But  a  corporation  has  been  held  responsible 
for  an  assault  and  battery  committed  by  a  ser- 
vant acting  under  ita  authority.  Unnicipal 
corporations  are  liable  in  tort  for  the  same 
acts  that  would  warrant  an  action  against 
individnals,  if  such  acts  are  done  by  the  au- 
thority of  the  corporation  or  of  a  branch  or 
bnrean  of  its  government,  authorized  to  act  in 
tbe  premises  to  which  the  particular  act  re- 
lates. Thns  they  mnat  answer  for  nuisances 
on  their  lands,  and  they  are  generally  held  lia- 
ble for  injuries  resulting  from  the  want  of  care 
or  skill  on  the  part  of  a  pnblic  surveyor,  from 
the  careless  performance  of  street  grading, 
from  neglect  to  repair  streeta,  sewers,  and 
drains,  or  from  the  fury  of  a  mob.  The  civil 
liability  of  municipal  corporations  for  injuries 
sustained  by  defects  in  the  highway  is  gen- 
erally determined  by  express  statu tes.^-For 
tbe  various  kinds  «f  torts,  and  of  actions  for 
tort,  see  AssAnLT,  Attaoemkitt,  Coptbioht, 
ExEomoH,  Libel,  Uastkb  and  Skbvaxt,  Nni- 
SAHoK,  pATKina,  Bhkbift,  Slaitdkr,  Tbadx 
Uabz,  TBisFAse,  and  Tnovis. 

TOMWSE,  the  popular  name  of  the  obelo* 
nian  reptiles  whose  habits  are  wholly  or  in 
part  terrestrial  and  flnviatile,  including  all  tlie 
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teatndjnata  exoept  the  marine  ipeotet  or  turtle* 
— that  is,  the  amyda  of  Oppel  u  diitit^^iBhed 
from  his  dialonii.  Their  general  oharaoters 
have  been  given  under  Testuddtata.  The 
saborder  amydm,  according  to  Prof.  AgsMiz, 
oomprisea  the  following  seven  familieB,  not 
eqntdly  related  to  eitob  other :  trwnyehidat  or 
Boft  tortoises,  ehtlyoida  (the  matomata),  hj/- 
draipidida,  ehelydroidm  or  snappers,  nnottdr- 
noidiB  or  mnd  tortoises,  amydoida  or  terrapins, 
and  ttitudininm  or  land  tortoises.  Of  the  very 
namerons  species  here  inoladed,  spooe  will 
permit  the  mention  of  only  a  few  of  the  tTpi- 
oal  forms  in  the  above  order  of  families,  Dn- 
tn^ril  and  Bibron  divide  the  amyda,  aoeording 
to  habitat,  into  ekertUet  or  land  tortoises,  cor- 
responding to  teitttdiAwa,  and  ilcdiUi  or 
marsh  tortoises,  inclading  all  the  other  families 
exoept  the  trioayeMda,  whiohfonn  their fwCo- 
mitgi  or  river  tortoises.  Though  some  pass 
nearly  all  their  life  in  the  water,  none  are  en- 
tirely aqnatic,  and  none  can  swim  nnsnpported 
for  great  diatanoes;  when  in  the  water,  they 
nsnallj  remain  at  the  bottom,  and  seldom 
swim  freely  exoept  when  alarmed  or  seeking 
to  leave  it.  Their  locomotion  is  a  kind  of 
walking,  the  weight  being  abont  equally  dis- 
tributed on  the  b'ont  ana  bind  limbs,  which 
have  nearly  the  same  development,  the  motions 
of  eaob  pur  alternating  with  each  other.  The 
shield  or  oarapaoe  is  more  symmetrioal  than  in 
the  turtles ;  the  feet  are  always  distinct  from 
the  legs,  and  movable  upon  them ;  the  toes 
are  either  separate  and  short,  or  united  by  a 
web  capable  of  expansion  and  oontraction; 
the  limbs  can  generally  he  withdrawn  nnder 
the  carapace,  and  the  bead  wholly  or  partially. 
The  tortoises  rank  higher  in  the  order  than 
the  tartles. — In  the  trionyehidai  the  oarapaoe 
is  flat,  thin,  and  oval,  and  very  incomplete,  the 
ribs  nnited  only  on  the  median  line,  and  ex- 
tending thence  to  Che  margin  like  sftokes  of  a 
wheel ;  it  is  covered  with  a  tough  skin,  flexible 
on  the  margins;  neck  long  and  flexible ;  head 
pointed,  and  terminating  in  a  long  leathery 
snont;  jaws  covered  wita  a  horny  eneath,  and 
the  lips  fleshy ;  feet  short,  broad,  and  strong, 
five-toed  and  f nlly  webbed,  three  of  the  toes 
with  olawa ;  limbs  only  partially  retractile  and 
moving  horizontally;  skin  loose  and  free  abont 
the  neck  and  limbs.  The  oldest  geolo^cal 
deposit  Id  which  any  of  this  family  has  been 
disoovered  is  the  greensand  of  New  Jersey. 
They  are  active  species,  preferring  the  mnddy 
bottom  of  shallow  watw,  sometimes  lying  con- 
cealed in  the  mud  with  only  a  part  of  the  head 
exposed,  taking  breath  from  time  to  time  by 
stretching  up  their  long  neck  and  raising  the 
tip  of  the  snont  above  the  snrface ;  they  can 
remain  nndor  water  more  than  half  an  hour 
at  a  time,  rarely  going  on  land,  where  their 
movements  are  awkward ;  in  the  water  they 
move  rapidly,  striking  snddenly  at  objects  by 
means  of  their  long  neck;  they  pray  principal- 
ly on  fish,  seidng  also  frogs,  small  birds,  and 
young  alligators  and  lizards ;  the  species  found 


in  the  Nile  is  very  deetmotive  to  young  orooo- 
diles ;  they  have  been  known  to  attack  persons 
bathing.    They  are  very  wary,  but  are  fre- 

Suently  oanght  on  hooks  baited  with  a  live 
sh;  their  flesh  is  highly  est«emed.  Their 
eggs  ore  nnmerona,  spherical,  and  very  brittle ; 
they  are  deposited  on  sandy  shores  near  the 
water  in  April  and  Haj,  and  the  young  appear 
in  July.  The  genus  trionpx  (Wagler),  equiva- 
lent to  otyptmvM  (Bum.  and  fiibr.),  is  peculiar 
to  Asia  and  Africa,  the  species  of  this  country 
formerly  referred  to  it  belonging  to  the  genera 
atpidonteU*  (Wagler),  platypMit  (Fitz.),  and 
amyda  (Ag.).  The  common  soft-shelled  tor- 
toise of  the  northern  states  (A.  tptn^fer,  Ag.) 
attdns  a  length  of  14  in. ;  it  is  yellowish  brown, 
beneath  white,  mottled,  streaked,  and  dotted 
with  black ;  a  blunt  keel  along  the  median  line 
slopes  uniformly  to  the  sides,  and  the  anterior 
margin  is  famuhed  with  spines;  it  is  found 
from  Lake  Ohamplain  to  Pennsylvania  and 
west  to  the  Missouri  and  Mississippi  rivers ;  ita 
flesh  is  very  delicate.  Other  nteoiea  are  found 
in  the  southwestern  states.  Very  large  spedes 
of  this  family  were  brought  here  from  west- 
ern equatorial  Africa  by  Mr.  Da  Ohaillu.— The 
ehtlyoida  somewhat  resemble  the  preceding 
family,  but  the  bead  and  neck  ore  more  re- 
tractile and  fnmished  with  nomerous  mem- 
branous fringes  and  lobes  of  singnlar  form. 
There  is  only  the  single  genns  ehely*  (Dum.), 
and  a  single  species,  the  matamata  (C.  matama- 
ta,  Dum.),  attaining  a  length  of  8  or  8  ft.;  it 
inhabits  the  stagnant  watera  of  tropical  Sonth 
America,  feeding  on  fish;  it  is  captured  tor 
its  excellent  flesh. — The  hydroMpididm,  contAin- 
ing  the  genera  plattmyl,  podoen«myt,  dec.,  wer« 
united  to  the  chelyoids  by  J.  E.  Gray,  the  two 
forming  the  eloditet  pUnrodirei  of  Dnmiril 
and  Bibron.  The  neck  is  long,  the  head  re- 
tractile or  bent  laterally  under  the  shield ;  in 
some  the  skull  presents  the  union  of  the  tem- 
poral and  parietal  bones  to  form  a  broad  roctf 
over  the  tempore  region,  as  in  marine  turtles, 
combining  thus  the  family  characters  of  the 
two  suborders.  Prof.  Agassiz  thinks  that  pe- 
dcenemyi  will  be  found  to  agree  more  closely 
with  the  earlier  geological  types  than  with  any 
other,  and  that  tiie  group  of  pleurodirei  bearv 
the  same  relation  to  other  testudinates  that 
the  marsupials  do  to  ordinary  mammals.  The 
sexual  differences  are  so  great  that  they  have 
been  mistaken  for  specific;  the  tail  of  the 
male  is  much  the  longer,  and  in  this  sex  there 
are  sharp  asperities  between  the  joints  of  the 
hind  legs;  the  colors  ore  also  different.  This 
group  is  foreign  to  the  United  States,  and 
mostly  South  Amerioan,  a  few  being  found 
in  Africa  and  Madagascar. — The  chalydroida, 
described  in  the  article  8hai>mno  Tubtlk,  are 
thoroughly  aquatic,  and  the  lowest  of  the 
amyda  except  the  preceding  familiea;  they 
are  characterized  by  their  keeled  back,  ser- 
rated margin,  broad,  flat,  and  imperfectly  re- 
tractile head,  narrow  and  oross-Iike  atemam, 
and  large  taiL — The  einotttntoidm  have  a  long 
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and  atrrow  body,  the  carapace  rising  to  be- 
hind the  middle,  and  thenoe  deaoending  steep- 
ly baokwBid ;  the  whole  shield  is  ossiSed,  cov- 
ered with  large  homy  scales,  and  as  wide 
behind  as  in  front,  with  a  tendency  of  the 
edges  to  ronnd  np  and  torn  inward ;  the  tail 
is  neither  long  nor  strong  enoogb  to  bear  any 
of  the  weight  of  tlie  body,  and  in  tlie  male 
ends  in  a  homy  nail ;  legs  slender,  feet  short 
and  round,  toee  freely  movable  and  webbed, 
and  the  whole  very  flexible ;  head  long  behind 
and  short  in  front  of  tbe  eyes,  pointed,  with 
the  small  month  nnderneath ;  alveoUr  ridge 
sharp,  the  lower  jaw  ending  in  a  point ;  neok 
long  and  slender ;  the  plastron  is  sometimes 
hinged.  In  average  size  they  ore  the  smallest 
of  ibe  order,  the  least  being  about  4  in.  and 
the  largest  9  in.  in  length ;  all  are  American, 
and  no  trace  of  their  foudl  ezistenoe  has  been 
discovered ;  tbe  sexes  are  very  different  They 
live  mostly  in  water  and  in  tbe  mnd,  coming 
ont  to  bask  in  the  ann  in  places  where  they 
can  readily  drop  into  tbe  water  at  tbe  ap- 
proach ol  danger;  their  food  is  principally 
animal,  and  their  motions  qnick,  thongh  feeble 
and  awkward ;  generally  timid,  they  bite  flerce- 
ly  if  attacked  while  feeding,  tike  the  inseetiv- 
ora  among  mammals.  The  colors  are  gen- 
erally dark,  sometimes  with  reddish,  greenish, 
and  yellowish  tint*.  Tbey  lay  three  to  five 
eggs,  on  the  shore  near  the  water,  in  holes 
dug  with  their  hind  feet;  tbey  ore  elongated, 
with  a  smooth  and  shining  sarface,  thick,  and 
brittle.  In  the  common  mod  tortoise  {tkj/- 
rott«mum  Penntghanievm,  Ag.),  the  jaws  are 
strong  and  cntting,  and  the  mouth  long  and 
narrow ;  it  is  dusky  brown  above,  yellowish 
dusky  or  brownish  below ;  chin  and  throat 
dirty  yellow,  with  the  warts  on  the  latter 
brighter ;  it  is  nsnally  abont  8^  in.  loi^,  nearly 
8  in.  wide,  and  If  in.  high.  It  is  found  from 
Pennsylvania  to  Florida,  and  west  to  the  Mis- 
sissippi valley ;  the  anterior  and  posterior  parts 
of  tiie  stemnm  are  movable  on  the  central 
piece;  it  abounds  in  muddy  ponds,  feeding  on 
amall  fish  and  oqaatto  insects  and  larvn ;  it  is 
ft  pest  to  anglers,  seizing  tbe  bait  set  for  bet- 
ter game ;  it  has  a  slight  odor  of  musk,  but 
less  so  than  the  mnsk  tortoise  (ototkaea  odoro' 
ta,  Ag.),  which  ranges  from  New  England  to 
Florida,  and  west  to  the  MissisBippi. — Tbe 
tmydoidm  are  most  numerous  in  species,  over 
60  being  described,  presenting  great  difierences 
in  size,  structure,  and  habits.  The  body  is 
ovate,  sweUing  in  the  centre,  the  margin  with 


and  irregulorly  eonvei  En  all  direotions;  plas- 
tron long  and  broad,  and  sometimes  hinged ; 
tbe  jaws  homy,  witliont  lips,  and  not  termi- 
nating in  long  sharp  points ;  head,  neck,  end 
limbs  completely  retractile ;  nostrils  at  the 
end  of  Che  snout,  which  is  not  prolonged  into 
a  proboscis ;  toes  long  and  webbed,  or  short 
and  free,  according  as  the  habits  ore  aquatic 
or  terrestrial;  skin  of  head,  neck,  limbs,  and 
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bul  more  or  less  soaly.  They  are  principally 
aqnatlo,  though  some  are  terrestrial,  tbe  limbs 
moving  horicontally  while  swimming,  and 
walking  being  performed  on  tbe  whole  foot 
(as  in  plantigrades) ;  they  are  generally  of 
moderate  size,  the  smallest  being  4  in.  and  the 
largest  (the  aquatic)  IG  in.  in  length.  The 
food  is  both  animal  and  vegetable,  oonsisting 
of  fish,  worms,  larva,  berries,  leaves,  and  grass ; 
tbey  are  most  abundant  in  n'arm  regions.  The 
eggs  are  laid  in  holes  dug  by  their  bind  legs, 
the  terrestrial  species  laying  2  to  7,  and  the 
aquatic  10  to  more  than  80 ;  the  shell  is  less 
colcareoas  and  more  flexible  than  is  nsnal ; 
the  shape  is  oblong.  Though  this  family  is 
most  numerous  in  North  America,  there  is 
not  a  single  species  described  under  the  genus 
emyt  by  nerpetologists  which  belongs  in  it; 
the  so-called  eittudo  Blandvngii,  corresponding 
to  tbe  emyt  of  Europe,  is  tbe  only  representa* 
tive  here  of  Brongnisrt's  genus;  tbe  others 
belong  to  various  genera  as  established  by 
Agasriz  in  vol.  i.  of  his  "  Contributions  to  the 
Natural  EUtory  of  the  United  Sutes"  (1S67J. 


Blwn  or  Ita*  FibiM  TortolM  ICtajumjt  pku). 

common  painted  tortoise  {thryumy*  pitta. 
Gray)  may  be  known  by  the  yellow  borders 

of  the  block  dorsal  scales,  the  blood-red  blotch- 
es and  lines  on  tbe  marginal  plates,  limbs,  and 
under  part  of  Ui\,  and  the  golden  yellow  ster- 
num. It  is  found  as  far  north  as  New  Bran** 
wick,  through  tbe  eastern  and  middle  states 
to  South  Carolina  and  Georgia;  west  of  the 
Ohio  it  is  replaced  by  tbe  C.  maToinata  (Ag.) ; 
it  is  about  6  in.  long,  4\  in.  wide,  and  2}  in. 
high ;  it  is  most  abundant  in  ditches  and  slug- 
gish waters,  spending  most  of  the  day  basking 
In  the  son  ;  it  is  very  timid,  bibernstes  early, 
and  is  one  of  tbe  first  to  appear  in  spring;  it 
feeds  on  insects,  worms,  tadpoles,  &c.,  and  is 
very  troublesome  to  anglers;  it  will  survive 
only  a  few  days  out  of  the  water.  The  speck- 
led or  spotted  tortoise  (ruin«in^i  ^ttata,  Ag.) 
is  another  very  common  species,  distiDgnisbed 
by  its  yellow  dots  on  a  black  ground,  and  its 
blackish  sternum  bordered  with  yellow.  It  is 
found  from  New  England  to  the  Carolinas, 
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east  of  the  AlleghaDiea;   it  often  oomw  on 

land,  to  feed  on  worms  imd  orthopterooa  in- 
sects ;  it  ia  abont  G  in.  long,  S  in.  wide,  and  !( 
in.  high.  The  geogrkphio  tortoiM  (graptemyt 
gtographiea,  Ag.)  JB  bo  c&lled  from  the  network 
of  reddish  brown  lines  spread  irre^Urlj  over 
the  daric  brown  carapace,  somewhat  resem- 
bling the  outlines  of  countries  on  a  map.  It  ia 
one  of  the  most  aotiTe  and  bold  of  the  familj. 


SheP  or  SpKkkd  TorMlM  (Nuwnj't  ralut*). 

and  ia  fonnd  from  New  York  and  PenDijlvania 
to  Michigan,  Tennessee,  and  Arkanssa ;  it  it 
over  8  in.  long,  6  in  wide,  and  S  in.  high, 
with  a  tul  of  3^  in.  The  soulptnred  tortoise 
(fflj/pUtnyi  imeulpta,  Ag.)  ia  very  common  in 
the  northern  states  as  far  sonth  as  New  Jar- 
sej ;  the  carapace  is  reddish  brown,  each  scale 
with  radiating  yellow  ridges,  often  smoothed 


posterior  angle,  and  generally  with  oonoentrio 
Btrite;  limbs  brick-dnat  oolor  below;  it  is  8  in. 
long,  S  in.  broad,  and  abont  8  in.  high,  with  a 
tail  of  over  2  in.;  it  paaaes  long  periods  away 
from  water.     Blanding's  tortoise  (smyi  melea- 


apots,  sometimes  arranged  in  lines ;  below 
dusk/  yellow,  each  plats  with  a  large  qasd- 
rangnlar  dark  spot  at  the  onter  and  posterior 
angle.  It  is  fonnd  from  New  Englaod  west- 
ward to  Wisconsin,  being  moat  abundant  on 


Scnlptand  Tortolw  (OlypWnifB  liiMiilpt*>. 

the  prairies,  and  very  terrestrial  in  ita  habits; 
it  is  6  in.  loog,  5}  in.  wide,  and  8  in.  high, 
with  a  tail  of  2)  in.  The  box  or  obeokered 
tortoise  {eittvdo  Virginia,  Ag. ;  C.  elauta 
and  Carolina  of  other  auliiors)  has  a  rongh 
and  strong  shell,  generally  of  a  light  brown- 
ish color  with  very  nnmerons  bright  yellow 
blotches  and  lines,  more  or  less  radiating, 
giving  somewhat  the  appearance  of  tortoise 


shell;  atemum  nanally  yellowish  with  dark 
blotches ;  hind  feet  pltmtigrsde ;  plastron  with 
iddle,  so  that    ' 


hinge  in  the  middle, 
and  posterior  portion 
can  each  be  brought 
in  contact  with  the 
carapace,  and  enclose 


>  that  the  anterior 


the  a 


feet  box.  Jt  is  about 
6i  in.  long,  4i  in. 
wide,  and  Sf  in.  high ; 

It  is  found  from  New  ,.  „  ,  „  _  _. ,  ,„.^j 
EngtodMothtoth.  «i»««»«J2S"'°"° 
Carolinas,  and  west 

to  Michigan ;  it  is  entirely  terreatiial,  and  a 
very  poor  swimmer ;  it  is  common  in  the  pine 
barrens  of  the  soDthern  states,  where  it  is 
called  cooter  and  pine  terrapin  by  the  negroes; 
it  feeds  on  ioseota  and  succulent  plants,  and  is 
easily  domesticated. — In  the  Uitudinina  or 
land  tori;oises  the  carapace  is  entirely  ossified, 
very  convex  in  the  middle  region,  but  well 
balanced ;  the  plastron  b  broad,  flat,  and  solid ; 
openings  for  protmuon  of  limbs  small  and 
narrow ;  head,  limbs,  and  tail  completely  re- 
tractile within  the  shell,  and  the  plastron  In 
some  with  movable  lobes;  head  small  and 
shielded,  nose  broad,  and  eyes  far  apart ;  alve- 
olar margin  with  a  sharp  edge,  and  the  jaws 
fitting  closely  by  ridges  and  farrows;  sUn 
everywhere  more  or  lass  scaly;  toes  mostly 
concealed  under  the  skin,  as  far  as  the  last 
joints,  which  are  free  and  covered  by  flat  sharp 
Duls,  usnallj  five  anterior  and  four  posterior; 
feet  short,  stout,  and  somewhat  olnbbed ;  the 
great  intestine  is  longer  and  the  lungs  are  laiser 
than  in  any  other  testudinate,  in  relation  with 
the  greater  convexity  of  the  ihelL  They  are 
most  abundant  in  warm  dimates,  and  are  the 
largest  of  the  order,  the  great  Qalipagos  tor- 
toise being  3  to  4  ft.  long,  the  African  coni 
(ptammobatet  radiatiu,  fitt.)  H  ft,  the  gopher 
i  ft.,  and  the  common  Eoropean  land  tor- 
toise 8  in.  (the  smallest  of  the  family).  Here 
also  belongs  the  fossil  gigantic  eolomoehelyM 
Atlat  (Cautl.  and  Falc),  from  the  Bivalik  biU^ 
which  most  have  measured  nearly  18  ft  in 
length;  it  is  found  with  the  great  extinct  uD' 

Eiilates  which  it  so  much  resembled  in  gait  and 
shits.  There  are  no  tortoises  indigenous  to 
the  BritJsh  islands,  though  they  might  eaailj 
be  naturalized  there.  Agassiz  places  all  the 
American  Uitudinina  in  the  genns  xerobaU*. 
They  live  entirely  on  land,  end  when  put  into 
water  walk  on  the  bottom ;  the  body  is  raised 
on  the  last  joint  of  the  toes,  and  the  gut  ia 
firmer,  more  steady,  and  less  slow  than  in  any 
other  tortoise.  Their  food  consists  of  snccn- 
lent  plants  and  fleshy  fruits.  There  are  only 
eight  genera,  but  many  species.  The  gopher 
tortoise  (Cettudo  polyphamvM,  Dandin)  is  abont 
IB  in.  long,  and  has  a  nearly  flat  shell,  the 
plates  markod  with  concentric  etrira  disappear- 
ing  in  old  age;  tlie  plastron  is  thick  and  firm, 
projecting  beyond  the  carapace  in  front,  and 
deeply  emar^nata  behind;  the  head  is  abort, 
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thick,  and  obtQM,  oovered  with  plates;  the 
eyes  are  large,  with  a  dark  iris;  the  jaws  cov- 
ered with  bonij,  »errated  plates;  the  neck 
short,  and  its  skin  grannlated;  the  (ore  limbs 
verj  large  and  thick,  compressed  antaro-pos- 
teriorlj,  with  five  fingers  armed  with  strong 
nails;  along  the  outer  edge  of  the  forearm 
ba  row  of  projecting  horny  points;  the  hiad 
limbs  are  short,  thick,  roundea,  with  fonr  toes 
armed  with  strong  nails.  The  general  color  is 
brownish  yellow,  with  darker  brown  tints,  the 
heed  almost  black,  the  lower  parts  dirty  yel- 
low, and  the  limbs  dasky.  It  is  fonnd  in 
Florida,  Alabama,  and  Georgia,  bnt  does  not 
appear  to  go  north  of  the  Savannah  river. 
Ijke  the  rodent  gophers,  they  barrow  in  the 
ground,  preferring  such  dry  and  sandy  places 
as  tbe  pine  barrens,  where  they  exist  in  troops ; 
they  live  entirely  on  vegetsble  food;  they  are 
fond  of  basking  in  the  sun,  though  they  cannot 
bear  its  full  summer  heat^  and  cannot  endure 
rain;  they  become  torpid  in  winter.  The 
adults  are  very  strong,  moving  with  a  weight 
of  200  lbs.,  and  tbe  females  ore  the  largest ;  the 
flesh  and  the  eggs  are  esteemed  as  food.  In 
tbe  European  land  tortoise  {tutudo  Graea, 
Linn.)  the  carapace  is  oval,  somewhat  widest 
and  gibbons  behind,  marbled  with  black  and 
yellow ;  plastron  pale  yellow  with  a  wide 
blackish  band  down  each  sidej  legs  short,  and 
tail  ending  in  a  homy  tip.  It  is  fonnd  in 
Spain,  Italy,  Greece,  and  other  countries  bor- 
dering on  the  Mediterranean;  in  England  it 
has  been  domesticated  and  known  to  live  more 
thanacentnry.  The  Gal&pagos  tortoise  (fnejro- 
loehelyt  Indiea,  Fita. ;  tatudo  elephantopvt, 
Harl^)  is  tbe  largest  of  the  order,  frequently 
measuring  12  ft.  in  circumference;  the  shell  is 
very  convex  and  of  a  deep  brown  color.  It  is 
very  fond  of  water,  drinking  large  quantities, 
and  delighting  to  wallow  in  tbe  mud  like  a 
pachyderm ;  some  live  in  tbe  mountains  and 
others  in  the  low  lands  of  the  Gal&pagos  isl- 
ands, and  the  latter  in  their  journeys  after 
water  in  tbe  elevated  regions  hsve  worn  well 
beaten  paths,  which  led  mariners  to  tbe  dis- 
covery of  the  springs,  often  at  a  great  distance 
from  the  shore;  they  drink  by  immersing  the 
head  np  to  the  eyes,  and  swallowing  great 
tnoulhfnis,  about  10  a  minute,  according  to 
Darwin;  their  flesh  is  excellent  and  largely 
nsed  both  fresh  and  salted,  and  a  very  clear  oil 
is  made  from  the  fat.  They  feed  on  snooulent 
plants  and  vegetables,  and  in  captivity  are  fond 
of  eabi>age,  lettuce,  and  marrows.  They  were 
formerly  very  numerous  in  these  islands,  and 
probably  live  for  centuries.  Their  gait  is  very 
slow,  abont  two  miles  in  S4  hours,  thoa);h 
they  have  been  known  to  travel  four  miles 
in  the  same  time.  The  eggs  are  laid  in  Oc- 
tober in  tbe  sand,  and  are  about  6  in.  in 
circnmference ;  the  young  are  devoured  by 
birds  of  prey ;  in  Great  Britain,  where  num- 
bers have  been  kept  alive,  they  go  under 
(rroand  in  November  and  reappear  in  the  mid- 
dle of  April ;  many  have  been  seen  in  the  Uui- 
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ted  States. — Tbe  tortoise  shell  of  commerce  ia 
the  product  of  tbe  hawk's  bill  or  imbricated 

turtle.     (See  Tootle.) 

TtHTOlK  PUNT,  a  plant  of  the  yam  family, 
from  the  Cape  of  Good  Hope,  also  called  ele- 
phant's foot,  these  two  common  names  being 
equivalent  to  its  systematic  name,  Uitudinaria 
tlephantipei.  While  its  habit  is  strikingly 
unlike  that  of  the  yam  (dioKorea),  it  is  so 
close  to  that  in  flower  and  fruit  that  a  descrip- 
tion of  one  will  answer  for  both.  ^See  Ytu.} 
Tbe  yam  makes  an  underground,  thin-skinned, 
tuberous  root,  or  rootstock :  but  in  this  the 
same  portion  b  above  gromid,  and  very  large, 
while  tbe  stem  proper  is  slender;  several  stems 
from  tbe  same  rootstock  climb  to  the  height 
ofSO  to  40  ft.,  throwing  oS  numerous  branches, 
which  bear  bright  green  heart-shaped  or  kid- 
ney-shaped leaves.  It  is  often  cultivated  as  a 
greenhouse  climber  for  its  pleasing  foliage,  and 
for  its  curious  rootstock ;  this  is  hemispherical 
or  nearly  globular,  and  sometimes  8  fL  in  diam- 


Tortolu  Plut  (Tutndlnuli  deptuatlpM). 

eter ;  its  exterior  is  covered  with  a  thick  cork- 
like  substance,  which  cracks  and  forms  many- 
sided  protuberances,  separated  by  deep  fissores, 
giving  the  whole  much  tbe  appearance  of  tbe 
shell  of  a  large  tortoise ;  tbe  brown  color  and 
apparently  lifeless  character  of  this  mass  form 
a  striking  contrast  with  the  vigor  and  lively 
green  of  tbe  rest  of  tbe  plant  The  dormant 
rootstocks  as  imported  from  Africa  are  to  all 
appearance  dead,  but  when  placed  npon  the 
ground  soon  throw  out  small  roots  from  the 
lower  surface,  and  stems  start  from  the  upper 
surface  and  grow  very  rapidly.  When  not 
growing,  the  plant  is  kept  adte  dry.  It  is 
called  in  Africa  Hottentots'  bread,  but  it  is 
said  that  the  natives  do  not  eat  it,  thongh  the 
fleshy  interior  of  the  rootstock  affords  food  to 
baboons  and  other  animals.  One  or  two  other 
species  are  known,  but  are  not  cultivated. 

KKTOU,  the  most  important  of  tbe  Vir- 
gin group  of  West  India  islanda,  belonging  to 
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Qroat  Britain,  lying  between  Vi^n  Gorda 
and  St  John's,  in  laL  18°  24'  N.,  Ion.  W  S2' 
W. ;  ftrea,  2f1  aq.  m.;  pop.  about  4,000.  It  Ib 
13  m.  long  by  3  to  4  m.  broad,  and  bas  a 

rongh  surface,  rising  to  the  height  of  over 
1,600  ft  On  the  north,  at  Tortola,  the  chief 
town,  is  ao  excellent  land-locked  harbor.  It 
exports  sugar,  molasses,  rum,  and  copper  ore. 
It  is  the  mat  of  the  lieutenaiit  governor  and 
th«  administrative  oooncil.  The  climate  is  nn- 
healthful.    (8ee  Vikqin  Jslahdb.) 

TOnWi  (one.  DuTtota),  a  walled  city  of 
Oatalonia,  Spain,  in  the  province  and  41  m. 
8.  W.  of  the  city  of  Tarragona,  on  the  left  bank 
of  the  Ebro;  pop.  ahout  aS,000.  It  is  on  the 
slope  of  a  hill,  and  is  entered  by  three  gal«B; 
the  streets  are  narrow,  ill  paved,  and  some  of 
tiiem  very  steep.  It  has  a  Gothic  cathedral,  a 
theological  seminary,  and  nnmeronB  churches 
and  aohools.  Cotton  and  linen  goods,  glass, 
earthenware,  cordage,  wax  candles,  leather, 
aoBp,  brandy,  starch,  and  baskets  are  mann- 
factarod.  The  river  is  navigable  for  vessels 
of  100  tons,  and  there  is  considerable  trade. 
There  are  quarries  of  valnable  marble,  known 
as  Tortosa  Jasper,  about  3  m.  from  the  city. — 
The  town  enjoyed  the  privilege  of  a  Roman 
mrniieipiam.  It  was  early  taken  by  the  Moors, 
but  was  wrested  from  them  in  811  by  Louis  le 
D6boilnaire.  They  afterward  retook  it,  and  it 
became  a  harbor  of  pirates.  A  cmsade  was 
proclaimed  against  it  in  114S  by  Pope  Euge- 
nius  III,,  and  it  was  captured.  The  Moors 
made  desperate  efforts  to  retake  it,  but  the 
Ohristion  women  defended  the  walls  while  the 
men  sallied  ont  and  put  the  besiegers  to  liight 
Many  privileges  were  conferred  npon  the  wo- 
men for  their  bravery,  and  in  1170  the  military 
order  of  La  Hacha,  or  the  Flambeau,  was  in- 
stituted for  them.    The  French  took  Tortosa 


T0STIIGA9.  L  See  Dbt  foBTrraAS.  U.  An 
island  of  the  West  Indies,  off  the  N,  E.  coast 
of  Cuba,  from  which  it  is  separated  only  by  a 
narrow  channel  called  El  Savinal.  It  forms 
the  entrance  to  the  harbor  of  Nuevitas,  and  is 
about  25  m.  long  from  N.  Vf.  to  8.  £.  and  6  m. 
wide, — Several  smaller  islands  are  called  Tor- 
tuga  or  Tortoe  (Sp.  and  Fr.,  a  tortolae)  from 
their  shape,  or  from  abounding  in  tortoises. 

TOKTIIKI^  properly,  an  infliction  of  severe 
pain  upon  an  accused  person  to  induce  a  oon- 
lesion  of  guilt,  or  upon  a  criminal  to  extort  a 
revelation  of  his  accomplices.  The  term  is  fre- 
quently used  carelessly  to  designate  severe  and 
unusual  punishment  inflicted  for  crime,  but 
improperly,  as  it  is  never  spoken  of  by  j'udicial 
writers  as  a  punishment  By  legal  writers  on 
the  continent  of  Europe  and  the  earlier  Eng- 
lish authors,  the  word  question  (Lat.  gumtui, 
a  seeking)  is  used  as  a  synonyms  of  torture ; 
the  object  being  a  search  for  the  truth  in  regard 
to  the  criminality  of  the  tortured  person,  or 
the  names  of  his  aci^omplices,  by  the  compul- 
sion of  suffering.  Torture  was  divided  as  to 
intensity  into  the  "  qnestion  ordinary,"  a  com-  | 


TORTUKE 

paratirely  mild  appUuation  of  the  instrnmeiita 

used  in  torturing,  and  the  "qnestion  extraor- 
dinary,"  where  these  means  were  used  to  the 
greatest  extent  compatible  with  the  preserva- 
tion of  life.  The  threats  of  tortura  were  divided 
into  *'  verbal  territion,"  when  the  eiecutioaer 
described  the  torture,  and  "real  territion," 
when  the  victim  waa  placed  upon  the  rack  but 
not  tortured.  As  to  the  time  of  its  applica- 
tion, it  was  called  the  "  question  preparatory  " 
when  used  for  the  purpose  of  compelling  the 
accused  to  confess  bisown  crime, and  the  "ques- 
tion prialabU  or  preliminary  "  when  applied 
to  extort  from  a  criminal  the  revelation  of  his 
accomplices.— Tortore  seems  to  have  been  early 
practised  at  a  means  of  diacovering  guilt,  both 
judicially  and  privately,  but  was  not  tnflict«d 
on  freemen  or  citizens  till  the  time  of  the  Ro- 
man emperors,  except  in  cases  of  luapected 
crime  against  the  state  Itself.  The  Greeks  in- 
flicted it  on  their  slavea,  and  after  their  snbjn- 
^tion  by  the  Romans  it  was  inflicted  on  those 
who  had  not  a  claim  to  the  name  of  Roman  citi- 
zen; the  oath  of  the  citizen  wsscouHder«dsnf&- 
oient.  Cnder  the  emperors  this  distinction  was 
not  long  continued,  and  men  and  women  even 
of  patrician  birth  were  subjected  to  tortnre  to 
compel  confession  of  crimes  existing  only  in 
the  imagination  of  tyrants.  Wherever  the  code 
of  Jastinian  was  adopted  as  the  basis  of  the  l^al 
system  of  European  nations  during  the  middle 
ogea,  judicial  tortnre  formed  a  feature  of  the 
examination  of  persons  accused  of  crime;  in 
the  Teutonic  nations  it  gradually  took  the  place 
of  ordeals  and  the  trial  by  battle.  In  England 
it  was  probably  never  considered  a  part  of  the 
common  taw,  though  the  peina  forte  it  dvre, 
which  was  used  to  oompel  a  prisoner  to  plead 
to  the  indictment,  had  certainly  some  counte- 
nance from  that  law.  (See  Peinb  Fobtb  et 
Dubs.)  But  it  was  recognized  as  one  of  the 
prerogatives  of  the  crown  to  order  it,  and  was 
thus  in  occasional  use  np  to  1S40,  when  the  last 
case  occurred.  Severe  and  cruel  as  were  the 
punishments  inflicted  by  the  ecclesiastical  law, 
there  is  no  evidence  of  a  resort  to  "  the  ques- 
tion "  by  the  inquisition  or  any  other  eccled- 
aetical  court  before  12G2,  when  Innocent  IV. 
called  npon  the  civil  arm  to  use  it  to  induce 
confessions  and  accusations  by  offenders.  Kot 
long  after  this  period  the  necessity  of  secrecy 
in  the  prooeedings  of  the  inqnisition  led  to  ita 
extensive  adoption,  and  to  refinements  of  cru- 
elty in  its  use  before  unknown.  Judicial  tor- 
ture continued  in  most  of  the  European  states 
til!  the  latter  part  of  the  last  century.  In  1780 
the  "qnestion  preparatory"  was  discon tinned 
by  a  decree  of  Louis  XVI.,  and  in  1789  torture 
in  general  was  abolished  throughout  the  French 
dominions.  In  Russia  it  was  abolished  in  1801. 
In  Austria,  Frassia,  and  Saxony  it  was  sus- 
pended soon  after  the  middle  of  the  last  Cen- 
tury, but  in  several  of  the  smaller  German 
states  it  continued  on  the  statute  hooka  till  the 
present  century.  Thomasius,  Hommel,  Vol- 
taire, Beocaria,  and  Howard  were  instmmental 


byCoogle 


TOKTtJRE 

In  brining  about  its  disoantinnanoe.  In  the 
United  Stat«a  tortare  has  nerer  been  reckoned 
an  adjnnot  of  jodicial  eiamiDation,  tbongb 
there  are  trecaa  of  the  belief  in  itA  neoeuit/ 
among  the  lower  classes  in  tome  of  the  early 
oolonud  eDaotmente. — Among  the  Romans,  the 
soonrge  was  the  nsnal  instnunent  of  tortnre; 
the  »g!uul«ut,  a  sort  of  upright  rack,  was  an  in- 
TentioQ  ot  the  Romans  used  npon  their  slaves, 
to  which  pinoers  to  tear  the  flesh,  fire,  Sk., 
vera  added.  The  rack  as  used  in  tho  tower  of 
London  was  of  nnoerlun  oiigin ;  it  conuated 
of  an  open  frame  of  oak  noder  which  the  pris- 
oner was  laid  on  his  back,  and  his  wrists  and 
ankles  fastened  by  ropes  to  rollers  at  the  end 
of  the  frame,  whioh  were  tightened  bj  means 
of  a  ratchet  wheel  till  the  whole  bodj  was 
bronght  to  a  level  with  the  top  of  the  rollers, 
and  in  the  "qnestion  extraordinarj "  till  the 
joints  were  dislocated.  Tlie  "boot  "was  the 
favorite  French  instmment  of  torture;  in  this 
rings  of  iron  were  passed  around  the  legs,  and 
wooden  wedges  driven  between  them  and  the 
flesh  till  the  muscles  were  redaced  to  jellj. 
Among  other  instrmnents  used  to  test  the  pow- 
er of  human  endurance  were  the  tlinmbscrew ; 
iron  gauntlets ;  the  "  little  ease,"  a  narrow  cell 
in  which  the  prisoner  was  oonflned  for  several 
dajs,  and  in  which  the  only  position  possible 
was  one  which  soon  cramped  every  muscle ; 
the  "scavenger's  daughter"  (a  corruption  of 
"  Skevington's  daughter  "},  an  instrument  in- 
vented by  Sir  William  Skevington,  which  so 
oompressed  the  body  as  to  start  the  blood  from 
the  nostrils,  and  often  also  from  the  hands  and 
feet;  the  tortnre  by  water;  and  numerong 
other  inventions  capable  of  producing  intense 
anflering. — For  those  forms  of  ponishment 
whioh  aimed  at  making  the  penalties  of  crime 
terrible  by  the  intensity  of  tne  physical  suffer- 
ing thej  inflicted,  ingenoity  seemingly  exhaust- 
ed its  powers.  Omcifixlon,  fastening  to  the 
cross  with  cordi,  and  anointing  the  body  with 
honey  that  insects  might  torment  the  helpless 
victim,  hanging  up  in  a  cage,  suspending  the 
culprit  by  the  arms  while  weights  were  tied  to 
the  feet,  the  fastening  of  limbs  to  trees  which 
were  forced  into  proximity  to  eaoh  other  and 
then  suffered  to  fly  apart,  pouring  melted  lead 
into  the  ears,  immersing  one  or  more  limbs  or 
the  whole  body  in  boiling  oil,  suspending  over 
a  slow  fire,  plncking  out  the  hair  in  masses, 
slitting  the  nostrils  and  lips,  putting  out  the 
eyes,  cropping,  cutting  ofi  the  bauds,  brand- 
ing, mutilation,  crnshing  the  body  with  heavy 
ireights,  starvation,  deprivation  of  ur,  confine- 
ment in  oitblUtta  or  bottle-like  prisons  with- 
out ventilation,  pulling  out  the  nails,  and  break- 
ing on  the  wheel,  are  a  few  of  the  many  means 
by  which  punishment  lias  been  inflicted,  often 
for  offences  of  a  secondary  grade,  within  the 
past  200  years.  To  the  same  writera  who  ef- 
fected the  discontinuance  of  tortnre,  is  due  in 
a  great  degree  also  the  abolition  of  these  cruel 
DDnishments. — See  Jardine,  "  On  the  Use  of 
Tortnre  in  the  Criminal  Law  of  England  "  (Svo, 
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London,  1830) ;  Uaclanrin,  "  Introdnction  to 
Criminal  Trials ;"  Augustin  Nicolas,  St  la  tor- 
ture e*t  un  moymt  t&r  A  tir\fitr  let  erimet 
teereU  (13mo,  IfiSl)  ;  Beitemaier,  Sur  la  gvu- 
tion  ehit  U»  Qrect  et  le*  Romaint;  and  Mitter- 
maier.  Dot  DeuUeht  StTqfvar/ahren,  vol.  i. 

TWT.    See  Whig  and  Tort. 

ItlBCBI,  Ptel*,  an  Italian  engraver,  bom  in 
Parma  abont  1T8S,  died  there  in  18G4.  He 
studied  in  Paris,  returning  in  1816  to  Parma 
as  director  of  the  academy  of  fine  arts.  He 
WBS  the  first  to  engrave  Oorreggio's  f rescoea. 
of  whioh  he  completed  22  plates  wiih  the  aid 
of  his  papils,  who  continued  the  work  after 
his  death;  the  whole  number  is  to  be  48,  and 
IB  additional  had  been  finished  in  1874. 

TOTAL  iBSIINENCE.  As  early  as  leSQ  a  law 
was  made  in  Maasachusetts  to  restrain  intem- 
perate drinking,  and  similar  laws  were  paned 
about  the  same  time  in  Connecticut.  In  1760 
the  religions  sociedes  began  to  protest  agaiust 
the  use  of  liquors  at  funerals.  In  1156  a  duty 
was  laid  upon  imported  spirits  in  Pennsylvania 
for  the  purpose  of  diminishing  their  consump- 
tion, and  in  1772  this  act  was  extended  to  em- 
brace spirits  of  domestic  production.  The  first 
continental  congress,  in  1774,  recommended 
"the  several  legislatures  of  the  United  Statea 
immediately  to  pass  laws  the  most  effectual 
for  putting  on  immediate  stop  to  the  pemiciotis 
practice  of  distilling,  by  which  the  most  exten- 
sive evils  are  likely  to  be  derived  if  not  quick- 
ly prevented."  The  first  modem  temperance 
society  was  formed  in  1786  by  SOO  fanners  et 
Litchfield,  Conn.,  who,  to  discourage  the  nee 
of  spiritnouB  liquors,  "determined  not  to  nee 
sny  distilled  liquors  in  doing  their  farm  work 
the  ensuing  season."  In  December,  1790,  tlie 
college  of  physicians  in  Philadelphia  memorial- 
ized congress  "to  impose  such  heavy  duties 
upon  distilled  spirits  as  shall  be  efiectual  to 
restrain  their  intemperate  use  in  our  country." 
The  Uethodist  church  from  its  foundation  in 
America  took  decided  ground  against  the  use 
and  sale  of  liquors.  In  the  latter  part  of  the 
lath  century  the  clergy  in  general  began  to 
make  active  efforts  against  intemperance.  The 
cause  of  temperance  was  also  publicly  advo- 
cated by  philanthropista,  chief  among  whom 
was  Dr.  Benjamin  Bush.  But  the  modern 
temperance  movement  may  be  said  to  date 
from  leil,  when  the  efforts  for  the  suppres- 
sion of,  intemperance  assamed  sn  organized 
and  systematic  form,  although  for  26  years 
thereafter  bnt  limited  results  were  apparent. 
In  that  year  the  general  assembly  of  the  Pres- 
byterian church  appointed  a  committee  of 
seven  ministers  to  devise  measures  for  pre- 
venting the  evils  arising  from  the  intemperate 
use  of  spintuona  Uqnors.  In  1812  this  com- 
mittee recommended  that  all  Presbyterian  min- 
isters in  the  United  States  should  deliver  dis- 
courses on  the  evils  pf  intemperance,  and  that 
extended  efforts  should  ba  made  to  circulate 
addresses,  sermons,  tracts,  and  other  printed 
matter  on  this  subject.     In  Juue,  1811,  the 
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a  oommittea  of  fonr  ministers  and  foar  laymea 
to  cooperate  with  the  oommittae  of  the  gen- 
eral aasembly  of  the  Preabjterian  church  and 
the  general  associatioa  of  Connecticut  in  de- 
rising  measures  for  the  promotion  of  temper- 
anoe.  In  1SI3  this  comouttee  organized  the 
"  Uaasachuaetts  Society  for  the  Suppression 
of  Intemperance,"  which  in  1833  changed  its 
name  to  that  of  the  "  Masaaohusetts  Temper- 
ance Society,"  nnder  which  title  it  was  incor- 
E orated  in  1845  and  atill  holds  a  corporate  ex- 
itenoe.  In  1S26  the  "American  Sociut;  for 
the  Promotion  of  Temperance"  was  formed 
in  Doaton,  with  Marcna  Uorton  as  president. 
Dr.  Jastin  Edwards  of  Andover,  Masa.,  be- 
came the  correapondmg  secretary  in  1829,  and 
travelled  eitansively,  preaching  total  absti- 
aenoe  and  organizing  atate  and  local  societies. 
The  five  annual  reports  of  the  aooiety  written 
b?  him  are  among  the  beat  contrlbntions  to  the 
literature  of  this  subject.  In  19S9  the  society 
beoame  by  change  of  name  the  "American 
Temperance  TTnion,"  with  the  Rar.  Dr.  John 
Maran  as  aaoretary.  It  was  then  estsbtished 
in  Philadelphia,  but  in  October,  1833,  was  re- 
moved to  New  York.  Although  total  absti- 
nence was  publicly  advocated  as  early  as  1B20, 
it  was  not  till  many  years  later  that  any  of 
the  temperance  organizationa  insisted  upon  thia 
reqairement.  The  object  of  the  Massachaaetts 
sooiety,  as  aet  forth  in  iti  constitution,  was 
"to  disooaatenance  and  sapprssa  the  too  free 
nae  of  ardent  spirits."  Neither  the  American 
temperance  society  nor  its  auiiliaries  opposed 
the  nae  of  wine,  cider,  or  malt  liquors.  Total 
ahstinense  from  distilled  spirits,  except  when 
prescribed  as  a  medicine,  and  moderation  in 
the  Qse  of  the  less  intoxicating  drinka,  were 
the  only  general  requirementa.  Many  of  the 
earlier  advocates  of  temperance,  inclnding 
Mathew  Oarey,  eneonraged  the  culture  of  the 
grape  and  the  use  of  wine  as  a  preventive  of 
intaraperanoB.  Dr.  Marsb,  in  his  "  Fifty  Tears' 
Tribute  to  the  Cause  of  Temperance,"  says: 
"The  first  reformers  bailt  a  brewery  in  Bos- 
ton for  the  accommodation  of  members  of  the 
temperance  sooiety."  Even  the  first  national 
temperance  convention,  which  assembled  in 
Philadelphia  in  Hay,  1883,  and  was  oompoaed 
oC  400  delagates  from  21  states,  including  a 
large  number  of  clergymen  of  all  denomina- 
tions, simply  took  the  ground  that  "the  traffic 
in  ardent  spirits  as  a  drink,  and  the  use  of  it 
as  such,  are  morally  wrong,  and  ought  to  he 
abandoned  throaghont  tlie  world,"  Nothing 
was  said  of  total  abstinence  from  other  alco- 
holic beverages.  At  this  convention  the  "  Uni- 
ted Statea  Temperance  Union "  was  formed, 
consisting  of  the  officers  of  the  American  tem- 
perance aociety  of  Boston,  23  state  societioa, 
and  more  than  T,000  minor  a-ssociations.  Its 
object  was,  by  diffusing  information  and  exert- 
ing a  moral  inflaeoce,  to  extend  the  principlca 
of  temperance  throughout  the  world.  In  183S 
the  Massachusetts  society  adopted  a  new  con- 


«titiition  with  8  pledge  of  total  abstinence.  In 
1886  the  state  society  of  Pennsylvania,  formed 
in  182T,  adopted  the  pledge  of  "total  absti- 
nence from  sJl  that  can  intoxicate."  Demand 
was  now  made  in  all  the  states  that  higber 
gronnd  should  be  taken;   yet  few  were  pre- 

Eared  to  inclnde  malt  liquors  in  the  pledge, 
alieving  that  beer  was  necessary  and  bene- 
flcial.  The  second  national  convention  was 
held  at  Saratoga,  TS.  Y.,  ia  1888,  when  the 
name  of  the  United  States  temperance  union 
was  changed  to  that  of  the  "American  Tem- 
perance Union,"  with  the  design  of  admitting 
members  from  all  parts  of  North  America. 
The  convention  was  attended  by  349  delegates 
from  19  states  and  territories  and  from  Oan- 
ada.  The  most  marked  feature  of  the  pro- 
ceedings was  the  adoption  of  the  principle  of 
total  abstinence  from  all  iatoiicating  drinka  as 
beverages.  One  of  the  earliest  state  societies 
was  that  of  Connecticut,  orgautied  in  May, 
1829.  In  the  same  year  state  temperance  eo- 
oietios  were  fonned  in  New  Hampshire,  Ver- 
mont, New  York,  Virginia,  and  Illinois.  In 
May,  18S1,  there  were  19  state  societies,  witii 
2,200  known  local  societies  fonned  on  the  plan 
of  total  abstinence,  and  embracing  more  than 
170,000  pledged  members.  In  18S2  the  war 
department  abolished  the  "grog"  ration,  sub- 
stituting coffee  and  sugar. — As  early  as  1883 
the  license  ^neation  began  to  be  a^tated,  and  a 
atrong  public  opinion  against  license  laws  was 
soon  formed.  In  1837-8  a  bill  introduced  in 
the  Maine  le^slatnre  to  repeal  all  license  lawi 
of  the  state,  and  to  forbid  the  sale  of  ardent 
spirits  as  a  beverage  in  less  qnantity  than  29 
^dlons,  was  lost  by  one  vote  in  the  senate.  In 
Tennessee  a  law  was  passed  repealing  all  acta 
licensing  tippling  houses,  and  making  the  retail- 
ing of  spirits  a  misdemeanor  punishable  by  fine 
at  the  discretion  of  the  oourts.  In  Mossachn- 
aetta  the  sale  of  spiritnous  liquors  in  less  qnan- 
tity than  16  gallons,  except  oy  physicians  and 
apothecaries,  was  forbidden.  Laws  were  also 
passed  in  Oonnecticnt,  Rhode  Island,  and  New 
Hampshire,  either  restricting  the  sale  or  leav- 
ing it  to  a  vote  of  the  people  of  each  town 
whether  liquor  selling  should  be  licensed.  The 
third  national  convention,  composed  of  6M  del- 
egates, assembled  in  July,  1841,  and  resolved 
"that  the  license  laws  are  at  variance  with  all 
true  poUtical  economy,  and  one  of  the  chief 
Bupporta  of  intemperance."  Large  conven- 
tions in  Maine,  New  Hampshire,  and  Hassa- 
chnsetts  declared  against  granting  licenses,  and 
in  favor  of  providing  by  fine  and  imprison- 
ment for  the  effectual  suppression  of  the  traffic. 
In  1846  New  York  voted  against  license  by  s 
large  majority.  Vermont  gave  a  majority  of 
8,000  agunst  license,  and  many  towns  In  New 
Hampshire  voted  against  it.  In  Rhode  Island 
every  town  hut  three,  and  in  Connecticut  two 
thirds  of  the  towns,  declared  in  favor  of  "no 
license."  In  Pennsylvania  18  conntiee  voted 
on  the  question,  and  generally  against  license. 
In  Ohio,  Indiana,  Uioblgan,  Iowa,  and  Wis- 
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eoQsin  abcmt  half  of  tlie  counlies  opposed  iL 

Tbe  agitation  of  the  qaeBtion  of  lioenBe  reeulted 
in  a  BtroQg  pablio  MQtiment  in  favor  o(  pro- 
hibition. In  March,  1647,  tba  aupreme  court 
of  tbe  Uaiced  States  anaiiimoQHly  decided  that 
prohibitory  laws  "were  not  inoonsiBteiit  with 
the  ooQfitiCutioD  of  tbe  United  States,  nor  with 
aXLj  acta  of  oongresa;"  and  that  it  was  within 
the  police  powers  of  the  states  to  restrain 
cr  prohibit  the  traffic  in  intoxicating  drinks. 
Uune  was  the  first  state  t«  proUbit  b;  law  the 
Mle  of  itrong  drinks.  A  prohibitorj  law  was 
enacted  io  that  state  in  IMS,  with  onlj  ordi- 
narj  fines  for  its  violation.  The  "  Uaine  law," 
druted  bj  Gen.  Xeal  Dow,  provided  for  the 
■^xare  and  deatniction  of  Iiqnora  held  for  il' 
legal  sale;  Sneand  imprisonment  for  the  illegal 
manufacture  or  tale  of  liquors  were  prescribed 
in  18S1.  This  law  waa  repealed  in  1860,  and 
ft  Btringent  license  law  sDbstituted ;  but  after 
an  experience  of  two  years  of  lioen^  with  in- 
crease ot  poverty,  crime,  and  public  disorder, 
jsted  with  the  previous  jears  of  prohibi- 


e  people,  and  prohibition  ssain  became 
the  policy  of  the  state,  lieing  ratified  bj  a  ma- 
jority of  23,662.  Delaware  was  the  second 
state  to  enact  a  prohibitory  law,  which  wassub- 
mttted  to  the  people  and  ratified  in  184T;  but 
in  1846  it  was  declared  nnconstitutional  by  the 
rapreme  court  for  being  so  submitted.  In 
Hay,  165S,  Bbode  Island  passed  a  prohibitory 
law,  whioik  was  declared  nnoonatitutional  by 
Jndga  Curtis  of  the  United  States  circuit 
eonrt.  It  was  amended  in  Jannary,  1658,  and 
was  repealed  in  1868.  In  1S66  s  law  was 
paased  allowing  town  cooncils  and  boards  of 
ftlderraen  to  grant  or  refuse  licenses.  In  1874 
the  license  clause  was  repealed,  and  prohibi- 
tion reenacted ;  but  in  June,  18T6,  the  prohibi- 
tory olanse  waa  ag^  repealed.  Massachn- 
aetts  passed  a  prohibitory  law  in  1652,  which 
was  declared  unconstitutional  in  some  of  its 
provisions,  and  a  new  law  was  passed  in  18fi6, 
which  remained  till  1868,  when  it  was  repealed 
and  license  substituted ;  hnt  the  prohibitory 
law  was  agun  enacted  in  186B,  cider  being  ex- 
cepted, bi  1870  the  law  was  altered  to  allow 
tiie  free  sale  of  lager  beer,  ale,  porter,  and 
atrong  beer,  in  every  town  in  the  state  where 
the  citizens  did  not  vote  to  prohibit  it ;  bnt  in 
1871  the  law  was  again  changed  so  that  malt 
liqnors  might  not  be  sold  in  towns  without  a 
vote  in  its  favor,  cider  being  still  exempt.  In 
1873  the  beer  claose  was  repealed,  thus  resto- 
ring the  prohibition  of  bothmalt  and  spirituous 
liquors ;  bat  as  apothecaries  were  permitted 
to  sell,  the  law  of  1655  and  1857  was  not  ful- 
ly restored.  In  18T6  the  prohibitory  clause  of 
tbe  law  was  repealed,  ana  license  snbititnted. 
The  Vermont  legislature  in  1SC2  passed  a  pro- 
hibitory law,  which  was  ratified  by  the  peo- 
ple in  1653,  and  still  remains.  In  1860  Michi- 
gan prohibited  the  sale  of  liquor  by  a  consti- 
tntional  provision;  and  in  1868  a  prohibito- 
ry law  was  enacted  and  ratified  by  a  popular 


majority  of  20,000.  In  1854  the  law  was  pro- 
nounced nnconstitutional  by  half  of  the  judges 
of  the  supreme  court,  becanse  it  had  been  sub- 
mitted to  the  people.  The  law  was  retnacted 
in  1865,  and  was  changed  seven  times  previous 
to  1676,  when  tbe  prohibitory  law  was  repealed 
and  a  tax  law  substituted.  In  1663  Chief  Jus- 
tice Williams  of  Connneclicut  drafted  a  pro- 
hibitory law,  which  was  passed  by  the  legisla- 
lature,  but  was  vetoed  by  Governor  Seymour. 
But  in  1664  a  bill  was  passed  prohibiting  the 
sale  of  liquors  by  a  vote  of  IS  to  1  in  the  senate 
and  146  to  61  in  the  house.  It  was  repealed 
in  1872.  A  prohibitory  law  was  enacted  in 
Indiana  in  18GS,  with  a  clause  providing  for 
its  submission  to  the  people,  which  the  sa- 
preme  conrt  prononnoed  unconsdtutional.  In 
18B6  another  prohibitory  Jaw  was  paesed,  bnt 
it  became  null  bei^ause  tiie  supreme  court  was 
equally  divided  as  to  its  const  itationality.  In 
Iowa  s  prohibitory  law  was  passed  by  the 
legislature  in  1866,  and  ratified  oy  the  people. 
This  law  atill  exists,  with  some  modifications 
in  regard  to  fermented  liquors.  Tbe  New 
York  legisletnre  passed  a  strong  prohibitory 
law  in  18C4,  which  was  vetoed  by  Governor 
Seymour.  The  next  year  the  law  was  again 
passed,  and  its  constitutionality  was  aflirmed 
Dv  the  court  of  appeals  in  16GS.  In  New 
York  city  the  mayor  did  not  attempt  to  en- 
force it.  Kew  Hampshire  passed  a  prohibi- 
tory law  in  1866,  which  is  still  in  force.  Illi- 
nois also  passed  a  prohibitory  law,  with  a 
clause  providing  for  submitting  it  to  a  vote 
of  the  people,  by  whom  it  was  defeated. — The 
fourth  naUonal  convention  assembled  in  1861 
at  Saratoga,  and  passed  reaolntions  in  favor  of 
prohibitory  laws,  and  advised  that  an  appeal 
should  be  made  to  the  people  in  states  where 
tbe  legislature  would  not  enact  such  a  law. 
Tbe  fifth  convention,  held  in  I66G,  recom- 
mended the  use  of  unfermented  wine  by  the 
churches  in  the  communion,  deprecated  the 
uM  of  alcoholic  liquors  as  a  medicine,  and 
urged  tbe  medical  profession  "to  substitute 
other  articles  in  the  place  of  alcohol  as  far  as 
in  their  judgment  it  can  he  wisely  done."  A 
committee  appointed  by  Ibis  convention  or- 
ganized in  1866  the  "National  Temperance 
Society  and  Publication  House,"  which  has  its 
headquarters  in  New  York,  and  is  engaged  in 
the  publication  and  distribution  of  temperance 
literature.  The  sixth  convention,  at  Cleveland, 
Ohio,  in  1668,  urged  the  friends  of  the  cause 
"  to  refuse  to  vote  for  any  candidate  who  de- 
nies the  application  of  the  just  powers  of  civil 
government  te  the  mppreseion  of  the  liquor 
traffic."  The  seventh  convention,  held  at  Sara- 
toga in  1673,  deolared  "  ihat  the  time  had  ar- 
rived to  introduce  the  temperance  isEue  into 
state  and  national  politics,"  and  "  to  coCperate 
with  existing  party  organizations  where  such 
will  indorse  the  legislative  policy  of  prohibition 
and  nominate  candidates  pledged  to  its  sap- 
port,  otherwise  to  organtie  and  maintain  sepa- 
rate independent  party  action."    Tbe  tighth 


byCoogle 


818 


TOTAL  ABSTINEKOE 


national  oooventioQ  was  held  {a  Chioago  in 
1875.  It  resolTed  "  to  nominate  and  vote  for 
sQoli  candidates  only,  state  and  national,  aa 
will  unqualifiedly  indorse  and  sustun  the  pro- 
hibition of  the  liquor  traffic,"  and  "  that  when- 
ever suitable  nominations  are  not  otherwise 
made,  independent  prohibition  candidates  be 
nominated."  Political  action  was  eerl;  talcen 
bj  temporanoe  organizations,  man^  local  offl- 
oars  baing  elected  in  various  states  as  temper- 
ance candidates ;  and  in  1854  the  candidate  of 
the  temperance  party  for  governor  in  New 
York,  Myron  [I.  Olark,  was  snpported  by  the 
remnant  of  the  whig  party,  and  elected.  In 
18T2  the  Hon.  James  Blaak  of  Lancaster,  Pa., 
was  nominated  for  president,  and  received 
votes  in  New  Hampshire,  Oonnectiont,  New 
York,  Pennsylvania,  Ohio,  and  Michigan. — To- 
tal Ab^inenee  SoeUtisi.  The  "  Washingtonian 
Temoerance  Society"  was  formed  in  Baltimore, 
April  6,  1810,  by  sii  men  of  intemperate  hab- 
its, who  signed  a  pledge  of  total  abstinence 
with  the  determination  to  urge  others  to  do 
the  same.  The  number  ot  members  rapidly 
.increased,  and  at  the  first  anniversary  of  the 
Booiety  more  than  1,000  reformed  drunkards 
marched  in  procession.  Similar  societies  were 
formed  in  various  parts  of  the  United  States, 
and  speakers  travelled  through  many  states, 
advocating  the  cause.  It  is  estimated  that 
150,000  decidedly  intemperate  men  signed  the 
pledze  and  gave  up  drink.  The  first  division 
of  tiie  "Sons  of  Temperance"  was  organ- 
ized in  New  York  city  in  1843,  by  John  W, 
and  Isaao  Oliver.  The  order  increased  with 
great  rabidity,  numerous  divisions  being  or- 
Mnized  u  every  state  and  territory,  and  in 
Canada  and  Great  Britain.  The  strength  of 
the  order  reached  its  maximum  in  I8C0,  when 
there  were  in  the  United  States,  Canada,  and 
England  8T  grand  divisions  and  6,097  subor- 
dinate divisions,  with  a  total  membership  of 
988,908.  In  1878  there  were  42  grand  and 
1,833  subordinate  divisions,  with  83,SeQ  mem- 
bers; the  Dumber  of  members  in  Great  Brit- 
ain was  11,116.  The  basis  of  the  organiza- 
tion is:  1,  a  strict  adherence  to  the  princi- 
Sles  of  total  abstinenoe  from  all  intoxicating 
rinks ;  2,  the  payment  at  regular  dues  to 
form  a  common  fund  for  cooperative  tem- 

Seranoe  agitation,  mutnal  aid  In  sickness  and 
istress,  and  fnnerel  expenses.  The  "Temple 
of  Honor  and  Temperance"  was  organized  by 
prominent  sons  of  teraperanoe,  and  designed 
aa  a  higher  branch  of  that  order.  The  first 
temple  was  instituted  in  New  York  city  in 
1845 ;  a  national  temple  waa  organized  in  1846. 
In  1818  all  connection  with  the  sons  of  tem- 
perance was  severed,  and  the  temple  of  honor 
assumed  an  independent  position.  In  18CC 
there  were  B48  temples,  with  13,860  members. 
In  1874  there  were  20  grand  temples,  with  SIB 
subordinate  and  110  inner  t«raples,  the  total 
membership  being  16.923,  The  order  stands 
firmly  by  total  abstinence  as  the  only  rule  ot 
personal  duty,  and  prohibition  as  the  true 


policy  of  the  state.  The  "  Independent  Order 
of  Good  Templars"  was  formed  in  1853,  on 
the  basis  of  total  abstinence  from  all  intoxi- 
cating  liquors  as  a  beverage,  and  the  absolnls 

prohibition  by  law  of  the  mannfactnre,  im- 
portation, and  sale  of  intoxicating  liquors  for 
beverages.  The  society  has  passwords,  signs, 
grips,  and  signals.  There  are  four  degrees : 
the  subordinate  degree,  degree  of  fidelity,  de- 
gree ot  charity,  and  grand  lodge  degree.  Each 
grand  lodge  is  the  head  or  legislative  body  of 
the  state  or  territory  where  it  exists,  and  is 
composed  of  representatives  from  the  subor- 
dinate lodges  within  the  jurisdiction.  The 
^and  lodges  meet  annually  and  elect  repre- 
sentatives to  form  the  right  worthy  grand 
lodge,  whose  proviuce  is  to  legislate  npon 
all  matter*  of  general  interest  to  the  whole 
order.  In  18T5  there  were  60  grand  lodges 
within  the  jurisdiction  of  the  order ;  there 
are  grand  lodges  in  Great  Britain,  Canada, 
Australia,  and  elsetrhere,  besides  subordinate 
lodges  in  Ohina,  India,  Japan,  France,  Ger- 
many, Holland,  Portugal,  Africa,  and  the  West 
Indies.  The  total  membership  is  estimated 
at  785,000.  In  England,  where  the  order  has 
its  greatest  numerical  strength,  there  are  8,618 
lodges,  with  166,708  members.— &r«aC  Brit- 
ain. The  temperance  movement  in  Great  Brit- 
ain was  begun  by  John  Dunlop,  a  justice  o( 
the  peace  for  Renfrewshire,  who  devoted  him- 
self to  the  cause  in  Scotland  in  1828,  and  in 
1829  formed  the  first  temperance  society  near 
Glasgow.  The  first  total  abstinence  society 
was  organiwd  at  Dunfermline  in  1880,  In  Ire- 
land the  cause  was  first  advocated  by  the  Kev. 
George  Whitmore  Carr,  who  organized  a  so- 
ciety at  New  Rosa,  county  Wexford,  in  1829. 
The  first  total  abstinence  society  was  formed 
atStrabaneinl886.  Father  Theobald  Kathew 
began  his  labors  at  Cork  in  1888,  and  soon  «!• 
tended  them  not  only  to  all  parts  of  Ireland, 
but  to  England  and  Scotland.  The  total  a]>- 
stinenoe  society  formed  by  blm  in  1888  con- 
tained 1,800,000  members  in  1840.  The  ooa- 
sumption  of  whiskey  in  Ireland  decreased  from 
12,500,000  gallons  in  1838  to  6,500,000  ^ons 
in  1841.  In  1848  the  number  of  persons 
pledged  to  total  abstinence  exceeded  5,000,000. 
The  active  movement  against  intemperance  bt 
England  began  in  1880,  when  the  first  society 
waa  formed  at  Bradford  by  Henry  Forbes,  « 
merchant.  Other  societies  were  organized  du- 
ring the  same  year  at  Warrington,  Maschester, 
Uverpotil,  and  Leeds;  and  in  168]  the  "Briti^ 
and  Foreign  Temperance  Society  "  was  formed, 
with  a  pledge  "  to  abstain  from  distilled  spirits 
except  for  medicinal  purposes."  This  socie^, 
whicn  had  for  its  patron  the  bishop  of  Lon- 
don, and  among  its  vice  presidents  bishops,  ad- 
mirals, and  other  persons  of  high  ofiidal  rank, 
held  for  many  years  a  prominent  place  in  the 
temperance  movement.  At  first  these  soeietiea 
did  not  oppose  the  moderate  use  of  wine  and 
malt  liquors.  The  first  total  abstinence  socie- 
ty in  England  waa  formed  at  Preston  in  1688. 
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In  1836  it  was  eotim&ted  that  48.000  personi 
had  aisned  tbe  pledge  in  England,  and  that 
2,000  dronkuda  had  been  reformed.  In  138S 
tbe  "British  Association  for  the  Promotion 
i>f  Temperance"  waa  formed  in  Manchester, 
on  the  principle  of  totat  abstinence,  and  the . 
"British  Teetotal  Temperance  Society"  in 
London;  in  1936  the  latter  was  united  with 
the  "  Sew  British  and  Forei^  Temperance 
Society  for  the  SnppresBion  ot  Intemperance." 
Weekly  meetinge  were  held  in  vorioDB  parts  of 
London,  with  great  sacoeas.  The  moderation 
movement  finally  died  ont,  and  "  teetotalism  " 
waa  firmly  established  as  tbe  best  means  of 
SQppressing  intemperance.  Up  to  1989  the  new 
British  ana  foreign  Bodetyhaa  two  pledges;  in 
that  year  tbe  American  pledge  of  total  absti- 
nence waa  adopted.  In  1840  the  two  general 
societies  adopted  tbe  principle  of  total  absti- 
nence, and  the  cause  spread  rapidly  thronghont 
the  United  Kingdom.  At  this  time  abontSOO,- 
000  members  were  enrolled  in  the  societies  of 
Great  Britain,  while  the  adherents  to  total 
abatinence  numbered  more  (baa  3,000,000.  In 
1842  the  two  parent  aooietiee  in  London  were 
disaolved,  and  the  "  National  Temperance  So- 
ciety" was  organized,  which  recognized  all 
tottu  abstinence  societies,  of  whatever  form 
of  pledge.  In  184S  Father  Hathew  visited 
London,  and  in  six  weeks  administ«red  the 
pledge  to  about  70,000  persons.  In  Angnst, 
lS4n,  a  world's  temperance  convention  was 
held  in  London,  and  was  attended  by  800  dele- 
gates, inctnding  M  from  North  America.  The 
most  marked  progress  was  made  by  the  tem- 

Serance  canse  from  18B1  to  1856.  The  "  Lon- 
on  Temperance  League"  held  monthly  meet- 
ings in  Exeter  hall,  and  free  lectures  were 
delivered  in  ail  parts  of  the  city ;  8,000  peti- 
tions were  sent  to  parliament,  and  80,000  tracts 
^stribnted.  Tbe  "Cnited  Kingdom  Alliance" 
was  formed  in  1808  for  the  "  total  and  imme- 
diate suppression  of  the  trafiio  in  all  intoxi- 
cating liquors  as  a  beverage;"  it  has  since 
prosecuted  ita  labors  with  great  vigor  and  suc- 
cess by  means  of  lectures,  petitions  to  parlia- 
ment, publications,  &c.  The  alliance  has  given 
its  besrty  snpport  to  the  "  permissive  bill," 
which  has  often  been  brought  forward  in  par- 
liament in  recent  years,  but  without  snocess. 
Tbeobjectof  the  bill  is  to  prohibit  tbe  granting 
o(  licenses  to  seli  liquor  whenever  two  thirds 
of  the  rate  payers  of  any  parish  shall  by  vote 
so  determine.  Numerous  organizations  are 
now  actively  engaged  in  various  parts  of  Great 
Britain  in  promoting  tbe  cause  of  temperance. 
Chief  among  these  are:  the  "National  Tem- 
perance Leagne,"  formed  in  1864  by  a  nnion 
of  tbe  national  temperance  society  with  the 
London  temperance  leBgae ;  the  "  British  Tem- 
perance League,"  whose  operations  are  chiefly 
in  Lancashire  and  Yorkshire,  its  hesdqnarters 
being  at  Bolton ;  the  "  West«m  Temperance 
LcRgue,"  established  in  1837  and  reorganized 
in  16S8,  embracing  264  societies,  the  opera- 
tions of  which  extend  to  nine  English  and 
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three  Welsh  counties ;  the  "  North  of  England 
Temperance  Leagne,"  with  I2&  societies  In 
Northumberland,  Durham,  Cumberland,  West- 
moreland, and  the  Cleveland  district  of  Tortc- 
shire;  the  "Irish  Temperance  Leagne;"  and  the 
"  Scottish  Temperance  Leagne,"  which  in  187S 
bad  issued  70,000  volumes  and  6SO.00O  tracts, 
besides  a  weekly  and  a  monthly  periodical. 
The  United  Kingdom  alliance  has  its  executive 
conncil  resident  in  Kanchester.  England  and 
Wales  are  divided  into  districts  superintended 
by  resident  agents.  Its  operations  aleo  extend 
to  Scotland  and  Irelsud  in  connection  with  tbe 
"Scottish  Temperance  and  Permissive  Bill  As- 
sociation," tlie  "  Irish  Temperance  and  Per- 
missive Bill  League,"  and  the  "  Irish  Permie- 
sive  Bill  Association."  The  "  National  Asso- 
ciation for  promoting  Amendment  in  the 
Laws  relating  to  tbe  Liquor  TrafSo"  directs 
its  efforts  toward  obtaining  amendments  of 
hcense  laws.  Various  enactments  have  been 
passed  by  parliament,  and  committees  of  in- 
quiry appointed  with  the  view  of  diminishtog 
uie  evils  of  intemperance.  These  efforts  have 
been  directed  toward  the  restriction  of  the- 
liquor  traffic  rather  than  its  prohibition. 

TOnu  (properly  BADriLA),  a  Gothic  king 
of  Italy,  died  A.  D.  E6S.  lie  was  duke  of 
Friuli,  and  was  chosen  king  in  Ml,  after  the 
surrender  of  Vitiges  to  the  ByKantine  forces 
at  Ravenna.  When  Belisarins  was  withdrawn 
from  the  service  against  the  Goths,  Totila  over- 
ran the  greater  part  of  Italy,  end  in  £46  en- 
tered Borne  by  the  treachery  of  some  laan- 
rian  sentries.  He  held  peaceful  possesraon  ot 
the  city  until  compelled  to  leave  It  in  order  to 
repair  the  reverses  his  armies  had  sustained 
in  Lncania.  In  his  absence  Rome  was  recov- 
ered by  Belisarins,  and  in  647  Totila  was  re- 
pulsed in  endeavoring  to  retake  it.  In  648 
Belisarins  was  recalled  to  Constantinople,  and 
Rome  once  more  fell  into  the  hands  of  Totila. 
In  CSS  Narses  was  sent  into  Italy  by  the  em- 
peror Justinian,  and  at  Tagina  in  Umbrla  To- 
tila's  forces  were  defeated,  and  he  waa  killed. 

TOVCIN,  a  name  given  to  the  sceneorial 
birds  of  the  family  ramphaitida,  derived  from 
the  Brazilian  imitation  of  their  note.  The  fam- 
ily is  remarkable  for  the  diaproportiouat*  size 
of  the  bill,  which  is  very  light  on  acconnt  of 
its  spongy  texture;  it  is  strengtlftned  inter- 
nally by  a  network  of  thin  bony  lamine  freely 
supplied  with  vessels  and  nerves;  it  is  broad 
at  tbe  base,  without  a  cere,  smooth,  with  the 
cuimen  curved,  sides  compressed,  tip  hooked, 
and  the  aides  serrated ;  the  tongue  is  long 
and  slender,  provided  with  numerous  barbs  on 
each  side  directed  forward :  the  bill  is  usu- 
ally adorned  with  bright  colors,  which  fade 
after  death;  tbe  tarsi  covered  with  transverse 
scntes,  the  quills  almost  concealed  under  the 
large  coverts,  the  tail  with  ten  feathers;  claws 
carved  and  sharp;  toes  two  before  and  two 
behind ;  orbital  region  naked ;  furcnia  of  two 
bony  pieces,  thin  and  not  united  below,  and 
sternum  with  two  deep  Inci^ons  on  each  side 
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beltind.  The;  are  peculiar  to  tropical  Amer- 
ica, living  in  flocks  in  the  forest,  where  they 
make  a  ^eat  ohattering  as  thej  hop  from 
branch  to  branch  in  search  of  food;  they  feed 
principally  Od  polpj  fruita,  also  on  fiah,  eggs, 
larvs,  and  small  birds  and  reptiles;  thej  also 
saw  off  the  tubular  corolla  of  flowera,  pick- 
ing oat  the  iusecta  with  the  homy,  fimbriated 
tongue.  When  roosting  they  throw  their  tail 
Upward  and  forward,  and  rest  the  enormoaa 
bill  on  the  back.  They  are  generally  hand- 
Bome  btrda,  representing  in  America  the  hom- 
hills  of  Asia  and  Africa;  they  are  not  power- 
ful fliera,  and  are  strictly  arboreal,  hopping 
among  the  branehea  with  aaob  grace  and  agil- 
ity 08  to  have  suggested  for  one  of  them  the 
speoiflo  name  of  Ariel.  The  nest  is  in  holes  in 
trees,  and  the  eggs  are  two,  rounded  and  white. 
They  post  a  aentinel  while  they  feed,  whose 
warning  cry  resembles  the  word  tucano  ;  the 
■kin  is  bluish,  and  the  fleah  eatable  though 
rather  tough ;  they  sometimes  commit  great 
liavoo  with  trait,  and  are  often  killed  tor  food 
and  for  their  brilliant  feathers ;  they  are  very 
lansitive  to  cold. — In  the  touoana  proper  (ram- 
phaitoi,  Linn.)  the  hill  ia  higher  and  wider 
than  the  forehead,  looking  as  if  too  large  for 
the  head  and  belonging  to  another  bird ;  the 
nostrils  are  hidden  behind  the  prominent  base ; 
wings  short  and  rounded,  with  the  first  four 

Snilla  graduated  and  narrowed  at  the  tip,  and 
le  fifth  the  longest;  tail  short  and  nearly 
even ;  feet  short  and  stout ;  colors  generally 
block  with  patches  of  white,  red,  and  yellow, 
especially  nnder  the  chin.  The  toco  toucan 
{R.  toeo,  G-mel )  is  17  m  long  and  the  bill  la 
more  than  half  of  that  length  plumage  black 
with  throat  and  rump  white  vent  red,  bill 
orange  red  with  black  tip  it  inhabita  Qniona 
and  Brazil.  The  yellow  breasted  toucan  {S 
tucanuM,  Linn)  has  a  yellow  throat  with  red 
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Tent  and  breoDt  apot,  and  the  rest  of  the  pla- 
m.ige  black.  There  are  more  than  a  dozen  oth- 
er species. — Tn  the  genns  pleroglouui  (HUg-), 
generally  called  araoaris,  the  bill  is  much  small- 
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er  and  sometimes  not  out  of  proportion  to  the 
head,  as  high  aa  the  forehead,  with  the  nos- 
trils cODspicuons  at  the  base ;  fonrth,  fifth,  and 
siith  quills  longest;  tail  long  and  graduated; 
the  colors  are  usually  green,  with  red  or  yellow 
on  the  breast.  There  ore  more  than  80  spe- 
cies, with  habits  similar  to  those  of  the  last 
genns.  The  araoari  toucan  (P.  araeari,  Illig.) 
is  17  in.  long,  with  a  bill  of  4  in. ;  plumage 
blackish  green,  with  yellowish  abdomen,  rid 
median  abdominal  bar  and  rump ;  upper  man- 
dible with  a  longiludina)  black  atripe.  The 
yellow  toucan  IP.  Mjimboldtii,  Oould)  is  17  in. 
long,  black  and  olive  with  a  scarlet  rump,  and 
the  under  surface  yellow ;  it  is  found  on  the 
upper  Amazon. — For  description  and  figures 
of  this  family,  see  Qould'a  "Honograph  of  the 
Bamphastidte  "  (fol.,  London,  1834). 

TOUCH,  the  modification  of  the  common 
aensibility  of  the  body,  especially  seated  in  the 
skin,  by  which  through  pbysi(»l  contact  we 
obtain  an  idea  of  resistance  or  weight,  tem- 
perature, size,  shape,  amoothness  or  rougbnesa, 
&c.  It  is  most  acute  at  the  tips  of  the  fingws, 
on  the  tongue,  lips,  portions  of  the  mnconi 
membrane,  and  the  nipples,  where  the  sensory 
papillie  are  the  most  numerous,  each  one  re- 
ceiving one  or  more  nerve  fibres.  The  nerve 
fibres  appear  to  terminate  in  what  has  been 
called  tue  tactile  corpuscle  in  the  interior  of 
the  papilla.  All  the  afferent  nerves  of  the 
general  integument  apparently  minister  to  the 
sense  of  touch,  by  virtne  of  their  connection 
with  the  seat  of  common  sensation  in  the  hrain ; 
those  of  the  lower  extremities  are  less  con- 
cerned in  conveying  sensations  than  those  of 
the  upper,  though  they  are  far  more  efficient  in 
exciting  the  reflei  action  of  the  spinal  cord. 
The  ocnteness  of  touch  differs  in  various  parts 
of  the  body,  senerally  in  proportion  to  their 
vascularity;  the  non-vascular  parts,  like  tiie 
hair,  nails,  and  teeth,  have  no  sense  of  touch, 
while  on  the  skin  the  nerves  are  spread  in  a 
minote  network.  Its  relative  acuteness  haa 
been  measured  by  Weber,  by  placing  the  legs 
of  a  pair  of  compasses  on  the  skin,  and  approxi- 
mating tham  until  brought  within  the  smalleat 
distance  at  which  they  could  be  felt  as  distinct 
points,  and  with  the  following  results:  the 
point  of  the  tongue,  i  line ;  palmar  surface  of 
third  finger,  1  line ;  red  surface  of  lips,  2  line* ; 
tip  of  nose,  3  lines ;  edge  of  dorsum  of  tongae, 
4  lines ;  skio  of  cheek,  palm  of  hand,  and  end 
of  greet  toe,  G  lines;  back  of  hand,  8  to  14 
lines;  back  of  toot,  18  lines;  over  spine,  and 
in  middle  of  arm  and  thigh,  SO  lines.  There 
ore  considerable  variations  in  this  respect  in 
different  individuals.  The  feeling  of  tickling 
is  most  easily  excited  in  parts  having  a  feeble 
sense  of  touch,  as  the  arm  pita,  sides  below  the 
ribs,  palms,  and  soles,  while  the  sensitive  points 
of  the  fingers  cannot  thus  be  affected.  This 
sense  is  exceedingly  acute  in  the  fiying  mem- 
brane of  the  bats  and  in  the  whiskers  of  the 
camivora  and  rodents.  It  is  combined  witfa 
movement  in  the  bnman  Land,  with  its  power 
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of  pronation  and  sopination,  oppoaabUitj  of 

the  tliamb,  and  great  mobility  of  tbe  fingers. 
The  power  of  diatiagnishing  tbe  temperatare 
of  foreign  bodies  is  restricted  within  certain 
rather  narrow  liniits.  We  can  perceive  tbe 
temperature  of  a  sobatancs  irbioh  is  moder- 
atelj  warm  or  cool;  but  if  it  be  either  above 
or  below  a  certain  limit,  we  fail  to  jodge  ac- 
oaratelj  of  its  temperature,  and  receive  onlj  a 
painful  sensation.  If  the  foreign  body  be  ex- 
oeesivel;  hot  or  cold,  as  in  the  case  of  boiling 
water  or  frozen  mercar}r,  the  disorimiaation  of 
temperature  is  tost  altogether,  and  tbe  painful 
aensation  is  tbe  same  in  either  instance.  Tbas 
the  touch  of  a  very  cold  oondncting  body  may 
be  said  to  bum  the  fingers,  like  that  of  a  very 
hot  one.  Cold,  by  retarding  the  capillary  cir- 
onlation  and  by  its  direct  sedative  inflaence, 
deadens  the  sense  of  toach;  in  like  manner, 
pressure  upon  or  disease  of  the  nerve  tronks, 
ftnd  various  statee  of  the  brain  receiving  the 
sensory  impressions,  are  accompanied  by  ob- 
toseness of  touch.  Prominentamongtbecanses 
acting  on  the  nervooa  centres  are  the  influence 
c4  toiie  and  antesthetio  agents,  obslmoted  cir- 
onlatioD,  and  chronic  inrfammatioiiB ;  on  the 
Other  hand,  irritation  and  acute  infiammation 
in  the  course  of  the  nerves,  at  their  peripheral 
terminations,  or  in  the  centres,  may  be  accom- 
panied by  bjpersBsthesia  or  ezoeeaive  sensitive- 
nese  of  the  anrfooe.  Subjective  aensations, 
or  thuae  dependent  on  internal  causes,  are 
Torj  common  in  the  sense  of  touch ;  those  of 
pleasure  and  pun,  heat  and  cold,  itcbiug  and 
creeping  sensations,  &<:.,  are  familiar  ciamples. 
Touoh  may  be  greasy  improved  when  the  other 
Bensea  are  impaired  or  lost,  partly  from  tbe 
(n-eater  attentiou  given  to  the  sensations,  and 
Ue  consequent  increase  of  the  power  of  dis- 
crimination. Instances  of  the  education  of 
this  sense  are  very  remarkable  and  well  known 
in  the  blind.  In  the  lower  animals  it  is  most 
aonte  in  the  hands,  feet,  and  prehensile  tail  of 
monkeys ;  in  the  lips  and  tongue  of  herbivora ; 
in  the  snout  of  the  elephant,  pig,  tapir,  and 
mole;  in  tbe  flying  membrane,  ears,  and  nasal 
appendages  of  bats,  which  can  perceive  even 
the  vibrations  of  air;  in  birds,  in  the  under 
Borfaoe  of  the  toes  and  their  webs,  and  in  the 
aenmtive  skin  of  the  mandibles  of  tbe  duck 
tribe  and  some  waders;  In  the  nnder  surface 
of  the  toes  in  many  Uzarda,  in  the  extensile 
tongue  of  the  chameleon  and  serpenta,  in  the 
naked  skin  of  batracbiens,  and  in  the  thumbs 
of  the  males  of  tbe  latter  during  tbe  reproduc- 
tive season ;  in  the  antenna  and  palpi  of  artic- 
nlates,  in  the  oral  appendages  of  mollesks,  and 
in  the  tentacles  of  radiates. 

TOn.  (ana.  Tullvm),  a  fortified  town  of 
FrenchLorraine,in  tbe  department  of  Meurthe- 
et-Hoselle,  on  tbe  Moaelle,  14  m.  W.  of  Nancy ; 
pop.  in  1672,  6,684.  It  has  a  celebrated  Gothic 
oatnedral,  and  other  notable  buildings  are  tbe 
church  of  St.  Genoalt  and  tlie  former  episcopal 

Edaoe,  now  used  as  a  town  ball.    Its  trade  and 
idostfj  embrace  wine,  glass,  hosiery,  and  other 
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local  prodncts  and  manufactures. — Ori^nally 
it  belonged  to  Belgio  Gaul,  and  afterward  suc- 
cessively to  Austrasia,  to  local  counts,  and  to 
Germany  as  an  imperial  city  undur  the  pro- 
tectorate of  tbe  dukea  of  Lorraine;  and  in  tbe 
middle  of  tbe  16tli  century  it  waa  annexed  to 
France.  Tbe  bishopric,  established  early  in 
the  6th  century,  waa  suppreaaed  during  tbe  rev- 
olution. In  January,  1S14,  Toul  was  Etormcd 
by  the  Ruseians;  and  in  18T0  it  was  bombard- 
ed by  tbe  Germans,  to  whom  it  surrendered 
Sept.  38,  after  a  strenuous  defence. 

TODUnN,  CaHtb.    Bee  Csoslahd. 

TODLMIN,  Jadiia,  an  English  clerjiyman,  born 
in  London,  May  11, 1T40,  diedin  Birmingham, 
July  2S,  1816.  He  was  educated  at  a  dissent- 
ing academy,  and  became  pastor  of  a  dissenting 
congregation  in  Colyton,  and  in  1T86  of  a  Bap- 
tist congregation  in  Taunton,  where  he  waa 
alan  a  bookseller.  He  subsequently  adopted 
Unitarian  opinions,  received  the  degree  of  D.  D. 
from  Harvard  college  in  1704,  and  in  1804  was 
chosen  one  of  tbe  miniatera  of  the  Unitarian 
congregation  at  Birmingham,  formerly  pre- 
aided  over  by  I>r.  Priestley,  which  post  be 
retained  till  his  death.  His  principal  publi- 
cations are:  "Sermons  to  Yonth"  (12mo, 
IIonitoo,1770);  "  Memoirs  of  Socinus"  (1777); 
"  Letter  to  Dr.  John  Sturges  on  tbe  Church 
EsUbliabment"  (1782) ;  "  Dissertations  on  the 
Internal  Evidences  of  Christianity"  (1786); 
"  Review  of  the  Life,  Character,  and  WritlDga 
of  John  Biddle,  M.A."  (178S);  an  edition  of 
Neal's  "  History  of  the  Puritans,"  with  notes 
and  additions  (6  vols.,  17B4-'7;  8  vols.,  1687); 
"  Biographical  Tribute  to  the  Memory  of  Dr. 
Priestley"  (1604);  "Memoirs  of  the  Bev. 
Samuel  Bourne"  (1806);  and  a  "Historical 
View  of  the  State  of  tbe  Protestant  Dissenters 
in  England"  (1814).  Tlieophilua  Browne  edit- 
ed and  published  22  of  bis  posthumous  dis- 
courses (8vo,  Birmingham,  1818). 

TOCLOK,  a  seaport  city  of  France,  in  the  de- 

Sartment  of  Var,  Provence,  at  tlie  bead  of  a 
ouble  bay  of  the  Mediterranean,  in  lat  48°  7' 
N.,  Ion.  6°  66'  E.,  SO  m.  B.  £.  of  Marseilles ;  pop. 
in  1873,  69,127.  It  stands  upon  ground  which 
rises  gradually  from  the  sea,  and  is  sheltered 
by  a  ridge  of  mountains,  extending  round  the 
bay.  A  tongue  of  land  stretches  nearly  across 
the  entrance  of  the  bay,  and,  together  with  all 
tbe  adjacent  points,  is  strongly  fortified.  The 
city  has  been  much  enlarged  within  the  lest 
generation,  and  the  new  northern  quarter  is  a 
great  improvement  upon  the  old  parts  of  the 
town.  It  is  eapeciflUy  rich  in  fountains,  trees, 
and  promenades.  The  cathedral  and  other  old 
and  new  chorches,  the  fine  town  hall,  tbe  mili- 
tary and  naval  schools,  as  well  as  tlie  new 
palace  of  justice  and  the  new  theatre,  are  all 
eclipsed  by  tbe  magnitude  of  tbe  military  port. 
It  is  tbe  largest  in  the  Mediterranean  and  one 
of  the  most  admirable  of  tbe  kind,  extending 
over  240  acrea,  and  snrrounded  by  vast  build- 
ings, the  arsenal,  and  floating  docks,  and  con- 
nected with  the  supplementary  arsenals  of  Caa- 
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tigneaa  cmd  UotirlUon ;  and  H  oontatna  a  ba-  I  Ion.  Bhip  bnildlng  is  largel;  canied  on,  bat 
Rnio  for  pmoners  aentenced  to  transportation,  trade  and  indaaCrf  are  chiefly  supported  by 
The  adjoining  commeroia)  port  is  bonndad  b;^  the  militarj  and  naval  works,  which  eniploj 
a  qaay,  which  is  th«  moat  active  part  of  Ton-  |  10,000  m«n. — Toulon  was  known  as  a  hsrhor 


nnder  the  Romans,  then  called  Telo  Uartias. 
In  the  middle  ages  it  suffered  from  the  Sara- 
cens. The  fortifications  were  first  projected 
as  a  defence  against  pirates.  Under  Loais 
XIV.  the;  became  celebrated,  withstanding  in 
1707  a  combined  attack  by  the  English  and 
Dutch  fleets  and  a  land  army  nnder  Prince 
Eagene;  and  they  were  extended  under  Napo- 
leon III.  In  1793  the  English  gained  posses- 
sion of  Tonlon,  bot  were  besieged  by  the  troops 
of  the  convention,  and  finally  driven  oat  (Dec. 
19),  under  the  direction  of  Bonaparte,  who 
first  established  his  reputation  on  this  occasion. 
In  revenge  for  the  previous  surrender  of  the 
royalist  inhabitants  to  a  foreign  power,  the 
town  was  given  up  to  pillage  and  massacre. 

TOCLOOSE  (anc.  ToUm),  a  city  of  France,  in 
Languedoo,  capital  of  the  department  of  Haute- 
Garoune,  on  the  Garonne,  180  m.  8.  E.  of  Bor- 
deanz ;  pop.  in  1S73,  124,663.  '  It  includes  an 
island  in  the  river,  and  the  suburb  of  St.  Oy- 
prien,  where  23,000  workmen  resided  before  its 
destruction  by  the  fiooda  of  1875.  It  is  more 
remarkable  for  historical  associations  and  for 
its  active  indnstry  than  for  external  attractions. 
The  square  is  called  after  the  capito!  or  town 
hall,  where  the  once  famons  floral  games  are 
still  annually  held  under  the  auapices  of  n  liter- 
ary society.  The  church  of  St.  Sornin  is  more 
remarkable  than  the  cathedral,  and  is  a  mas- 
terpiece of  Romanesque  architectnre,  recently 
restored  by  Viollot-Lednc.  The  church  of  the 
Cordeliers,  of  the  13th  centnry,  was  destroyed 
by  flre  in  1871.  Toulouse  has  one  of  the  rich- 
est museums  of  art,  located  in  a  former  mon- 
astery, and  various  learned  institutions,  a  pub- 
lic library  of  89,000  volumes,  an  observatory, 
and  an  arsenal.  The  palace  of  juatjce  was  for- 
merly the  seat  of  the  Toulouse  parliament. 
The  trade  with  both  the  Mediterranoon  and 
the  Atlantic  is  active.  Woollen  and  cotton 
goods,  cutlery,  hardware,  and  many  other  arti- 
cles ore  manufactured. — Toulouse  is  of  great 


antiquity.  It  became  the  capital  of  th«  Vid- 
goths  in  the  Bth  centnry,  and  sabseqnently  of 
theducbyof  Aqnitaine.  Local  coants  or  dokts 
were  the  nilers  from  the  end  of  the  6th  tiH 
1at«  in  the  ISth  century,  in  ttu  early  part  ot 


CbuRh  of  St.  Sernin. 


which  a  crusade  was  earned  on  against  Goants 
Raymond  VI.  and  Raymond  VII.  (See  Atn- 
QENSKs.)  Philip  ni.  annexed  it  to  Uie  French 
crown,  nnder  which  it  remained  the  capital  oi 
Languedoo  till  the  revolntdon.    Daring  tn«  mid- 
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lie  ages  it  wu  the  teat  of  nnmertnis  conncilB. 
The  memorable  battle  of  Toaloose,  April  10, 
1814,  resulted  in  Wellington's  signal  victory 
over  the  French  ander  Sonlt  The  inundation 
of  tbeOsronQeonJnne24, 18TS,caDsed  the  loss 
of  a  vast  nnmber  of  lives  and  immeDse  property. 

THISiUfE,  an  ancient  province  of  France, 
noit  chieSj  comprised  in  the  department  ot 
lodrC'Ct'Laire.  It  was  originally  inhabited  by 
the  Turones,  a  Gallic  tribe.  At  the  end  of  the 
6th  oentnry  Clovia  took  it  from  the  Vidgotli 
Haviag  been  governed  for  a  tirae  by  local 
connts,  it  passed  in  1044  to  the  house  of  An- 
i'tii,  aod  witli  this  snbaeqnently  under  English 
dominstioD.  In  120S  it  iras  taken  by  the 
French  ting  Philip  Angnstas.  It  was  a  duchy 
from  1366  till  its  £nal  annexation  in  1684  to 
the  French  crown.  Tonra  iras  at  ell  times  the 
capital  of  Toaraino.     (See  Ikdbb-et-Loibe.) 

TOIIBGOING,  a  ton-n  of  France,  in  the  depart- 
ment of  Le  Nord,  6  m.  N.  E,  of  Lille,  within 
a  few  miles  of  the  Belgian  frontier ;  pop.  in 
1873,  48,323.  It  oontaiDs  very  extensive  mann- 
factories  of  noollens,  cottons,  linens,  carpets, 
and  other  goods.  The  aggregate  nnmber  of 
apindles  ia  about  400,000.  A  pyramid  com- 
memorates the  battle  of  Hay  18, 1T94,  in  fohich 
the  army  of  Pichegra  defeated  the  English. 

TOCRfiE^  AIUm  WiMgar,    Bee  sapplement 

TOVUIILUIE,  a  name  applied  to  a  group  of 
rhombohedral  dooble  eilicates,  composed  of 
flilioa,  fluorine,  boric  acid,  alomina,  manganic, 
ferric,  and  ferroos  oxides,  magnesia,  lime,  aoda, 

Ktash,  lithia,  and  aometimes  phosphoric  acid, 
mmelsberg  divides  tbem  into  magnesium, 
magnesium- iron,  iron,  iron-manganeae,  and 
manganese  tourmalines,  the  last  two  varietiea 
alone  containing  lithia.  The  aesquioxides  are 
alnminn  and  ferric  and  manganic  oxides.  The 
color  of  tourmalines  variea  with  their  compo- 
rition ;  the  red,  called  mbeltite,  are  manganese 
toarmatines,  containing  lithium  end  manganese, 
Tith  little  or  DO  iron;  the  violet  bine  (called 
tndicolite)  and  green  are  iron-manganese  toar- 
malinee;  and  the  black,  which  are  schorl,  are 
either  iron  or  magneainm-Iron  tourmalines, 
White  or  colorless  tourmalines,  which  are  rare, 
are  called  achroite.  Sometimes  the  crystals 
ara  red  at  one  extremity  and  green  at  the 
other,  or  green  internally  and  red  externally, 
or  otea  veria.  Tourmaline  is  usually  found  in 
granite,  gneiss,  and  syenite,  in  mica,  chloritie, 
and  talcose  schists,  in  dolomite,  granular  lime- 
stone, and  sometimes  sandstone  near  dikes  ot 
igneoQS  rocks  (Dana).  Rubellite  and  green 
tonrmaline  are  found  at  Yekaterinburg  in  the 
Ural  mountains ;  pink  crystals  in  the  island 
of  Elba;  pale  yellowish  brown  in  Oarinthia; 
white  in  the  St.  Gothard  mountains,  the  Ural, 
and  Elba.  In  Massachusetts,  at  Chesterfield, 
are  red,  green,  and  bine  tourmalines,  in  a 
granite  vein  with  albite;  and  at  Goshen  the 
blue  occurs  in  great  perfection.  At  Grafton 
and  Orford,  N.  H.,  Brattleboro,  Tt.,  and  Mon- 
roe, Oonn.,  specimens  of  tourmaline  of  various 
colore  occur  in  steatite,  mica  slate,  and  other 
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rocks.  Tourmalines  are  found  in  Kew  York. 
at  Crown  Point,  in  fine  brown  crystals,  and 
in  St.  Lawrence,  Jefferson,  Essex,  and  other 
counties;  also  in  other  states,  in  numerous 
localities.  In  California  black  crystals,  6  to 
8  in,  in  diameter,  occur  in  feldspar  veioa  in 
the  mountains  between  San  Diego  and  the 
Colorado  desert.  In  Canada,  superb  grecnith 
yellow  crystals  an  inch  in  diameter  occur  in 
limestone  at  Grand  Calumet  island.  In  the 
town  of  Fans,  Maine,  in  one  of  the  spurs  of 
"  Btreflked  mountain  "  called  by  the  mineralo- 
E^ts  Ml  Mien,  several  deposits  of  beautiful 
green  and  red  tourmaline  a  of  perfect  forms 
were  found  in  1S20  by  Elijah  L.  Hamlin  and 
Ezekiel  Jones.  Many  apecimenH  wore  sent  to 
various  parts  of  Europe;  and  some  fine  ones 
obtained  from  Vander  Null,  en  antiquary,  are 
believed  to  be  in  the  museum  at  Vienna. — 
Tourmalines  are  not  often  used  in  jewelry, 
although  fine  rnbellites  form  beautiful  gems, 
and  bear  a  high  price.  In  the  grand  duke's 
collection  at  Florence  there  was  a  specimen  11 
in.  square,  with  four  erect  green  tourmalines 
nod  one  prostrate,  4,  2,  and  2^  in.  long  and 
J  in.  to  1  in.  thick.  A  magnificent  group  of 
pink  tourmalines  nearly  a  foot  square  wai 
given  by  the  king  of  Burmah  to  CoL  Sykes, 
while  commiaaioner  to  his  court.  The  tour- 
maline appears  to  have  been  first  brought  to 
Europe  from  Ceylon  by  the  Dutch  about  the 
end  of  the  17th  century,  and  woa  exhibited  as 
acnrioaityon  account  of  its  pyro-electric  prop- 
erties, whence  it  was  called  aithentreeker  (Ger, 
jMeheTtiUher).  The  tourmaline  is  a  double- 
refracting  crystal,  but  has  the  peculiar  property 
of  polarizing  light.  It  has  not  the  power  like 
Iceland  spar  of  separating  and  transmitting 
both  the  ordinary  and  the  extraordinary  ray; 
but  when  the  plate  is  cut  with  its  faces  parallel 
to  the  optic  axis  of  the  cryalal,  and  exposed  to 
a  rny  of  light,  the  ordinary  ray  passes  through, 
while  the  extraordinary  ray  is  absorbed.  (See 
Lionr,  vol.  i.,  pp.  440  and  449,  and  TsxBito- 
Eleotrioitt.)— See  "Diamonds  and  Precious 
Stones,"  by  Harry  Emanuel  (London,  1867; 
New  York,  1878) ;  "  The  Tourmaline,''  by  A, 
0.  Hamlin,  M.  D.  (Boston,  167S);  and  Dana'B 
"  Mineralogy." 

TOCKNAMEVr  (It  tomiammtc;  Ft.  tenmer, 
to  turn),  a  military  sport  of  the  middle  ages. 
It  took  its  rise  after  the  establishment  of  ihs 
feudal  system,  and  appears  to  have  been  intro- 
duced Into  northern  Europe  as  early  aa  the 
middle  of  the  9th  century,  although  several 
centuries  elapsed  before  it  came  into  familiar 
or  reputable  nae.  This  was  owing  perhaps  to 
the  costliness  as  well  as  the  aanguinary  charac- 
ter of  the  contests  in  the  early  tournaments, 
which  often  resulted  in  the  death  or  serious 
injury  of  several  of  the  combatants,  and  were 
conducted  very  much  in  the  spirit  of  the  gladi- 
atorial showe  of  the  ancient  Romans.  Hence 
the  prohibition  of  the  practice  by  such  prince* 
aa  Henry  II.  of  England,  and  die  steady  op- 
positdon  of  the  church  down  to  a  lata  period. 
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TOURNAMENT 


With  the  institntion  of  chiralr^  and  kuiglit- 
hood,  however,  the  tanmament  lort  many  ot 
ita  objectiooAbla  features;  sod  as  aa  incentive 
to  martial  ei|>loits  and  to  a  generons  enmla- 
tion  in  all  knightlj  offices,  it  began  during  the 
period  of  the  orasodes  to  be  tolerated,  and 
eveutuall/  was  encouraged  in  most  oonntrias 
of  Ohristendoni.  The  ohnreh,  which  had  pro- 
hibited persoDB  from  engaging  in  touroamenta 
on  pain  of  excommanioation,  and  bad  denied 
Ohristian  barial  to  saoh  as  lost  their  lives  in 
them,  finally  relaxed  its  oppoaition,  and  until 
the  Utter  part  of  the  lEth  oentnry  tlie  sport 
oontiuued  in  full  activity.  It  thenceforth  bo- 
oaine  gradually  transformed  into  a  conrt  pa- 
ffSint,  often  of  the  most  msgniflcent  and  coat- 
ly  desoription;  but  the  death  of  Uenry  II.  of 
France  of  a  wound  received  at  a  tournament 
in  1939  occasioned  its  abolition  in  all  parts  of 
Europe,  although  for  nearly  a  oentnry  later  it 
oontinued  to  he  oocaaiooally.  revived  at  court 
festivities.  The  decay  of  ohtvalry,  the  intro- 
duction of  firaarniB,  and  the  gradual  disnaa 
of  defensive  armor,  together  with  the  rise  of 
the  commercial  spirit  and  the  new  civiliza- 
tion thereby  extended  over  the  world,  were 
tha  real  causes  of  its  decline.  Whatever  may 
have  been  the  nature  of  the  combats  in  toiir- 
Qftments  at  the  origin  of  the  practice,  they 
soon  beosma  for  the  most  part  encoonters  be- 
tween mounted  adversaries  (whence  the  deri- 
vation of  the  term,  as  illustrative  of  the  agil- 
ity required  by  the  combatants  in  turning  or 
mana^ng  thair  horses),  who  were  knights  or 
at  least  candidates  for  knighthood,  aa  esqaires 
or  pages.  A  joust  was,  properly  speaking,  a 
aombat  between  two  knizhts,  while  the  tour- 
nament included  several  Jousts,  or  an  enooan- 
tar  of  several  knights  on  a  side.-~In  the  course 
of  time  numerous  regulations,  having  the  au- 
thority of  a  code  of  laws,  prescribed  the  man- 
ner in  which  tournaments  ■hoold  be  conducted ; 
and,  except  whore  national  pride  or  rivalry, 
or  personal  enmity,  inflamed  the  combatants, 
no  serions  result  was  likely  to  happen.  They 
were  ganerally  held  St  the  invitation  of  some 
prince  apon  the  birth  or  nuptials  of  royal 
persons,  during  royal  progresses,  or  at  high 
conrt  festivals,  and  heralds  were  sent  into  the 
neigbboriog  kingdoms  to  invite  the  knights  to 
be  present.  These  frequently  came  from  dis- 
tant countries,  attended  by  splendid  retinues ; 
and  on  the  appointed  day  the  galleries  encir- 
cling ths  lists,  or  level  enclosed  space  in  which 
ths  knights  contended,  were  gay  with  banners 
and  costly  drapsries  and  crowded  with  spec- 
tators, conspicuous  among  whom  were  the 
ladies,  whose  approving  smiles  were  the  re- 
ward! most  esteemed  by  the  victors.  In  the 
fiunrishing  period  of  tournaments  two  kinds 
of  arms  were  employed,  those  made  expressly 
for  the  purpose,  consisting  of  lances  with  the 
point!  blunted  or  covered  with  pieces  of  wood, 
called  rockets,  and  swords  blunted  or  rebated ; 
and  those  ordinarily  nsed  in  warfare,  termed 
armet  d  outraaet,  which  in  many  cases  were 
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not  permitted  by  the  judges  of  the  toornomenL 
The  blows,  whether  of  lance  or  sword,  were 
required  to  be  directed  at  the  bead  and  breast, 
and  no  combatant  was  permitted  to  strike  an 
adversary  after  be  had  raised  bis  visor,  or  to 
wound  his  horse.  Each  knight  in  atteudanc« 
was  obliged  to  prove  his  noble  birth  and  rank, 
which  were  originally  proclaimed  by  the  her- 
alds with  sound  of  trumpet ;  whence  the  word 
blazonry,  signifying  the  art  of  deciphering  the 
heraldic  devices  on  a  coat  of  arms,  from  tbo 
German  blattn,  to  blow.  At  a  later  period  tba 
emblazoned  shields  of  the  knights,  suspended 
at  the  barriers  or  entrance  of  the  lists,  enSced 
to  indicate  their  rank  and  family.  If  upon  the 
accusation  of  any  lady  present  the  bravery  or 
loyalty  of  a  knight  was  impeached,  he  was  ex- 
cluded by  the  heralds  from  the  contest.  The 
heralds  havingproclaimedthelawsof  the  tour- 
nament, at  the  sound  of  the  trumpet  the  whole 
body  of  knights,  each  with  his  attendant  squire, 
entered  the  lists  in  a  glittering  cavalcade,  dis- 
tinguishable only  by  their  emblazoned  aMelda 
or  by  the  favors  of  their  mistresses  suspended 
from  th^  crests,  after  which  the  martial  ex- 
ercises of  the  tournament  began.  At  the  word 
of  the  heralds,  LaiMtt-alUr,  the  opposing  com- 
batants rode  at  each  other  in  full  career,  stri- 
ving to  direct  their  lances  feirly  upon  the  hel- 
met or  shield  of  their  adversaries,  that  on« 
being  adjudged  the  victor  who  broke  most 
spears  "  as  they  ought  to  be  broken,"  who  held 
his  seat  the  longest,  and  who  showed  most  en- 
durance in  keeping  his  visor  closed.  Some- 
times dismounted  knights  encountered  each 
other  with  swords  or  axes.  The  prizes  were  an- 
nounced by  the  judges,  selected  from  the  older 
knights,  bnt  were  awarded  by  ladies. — A  favor- 
ite form  of  the  tournament  was  the  so-called  paa- 
sage  of  arms,  in  which  a  party  of  knights,  as- 
suming the  office  of  challengers,  offered  oombat 
to  all  who  dared  oppose  them.  Of  this,  as  also 
of  the  meli»  or  encoiinl«r  of  bodies  of  knigbtl 
attended  by  their  squires,  asplendiddesoriplio* 
is  given  in  Scott's  "  Ivanhoe."  The  later  tonp- 
naments  were  comparatively  harmless. 

TODBHtl,  or  TmuhI  (Flem.  Boemieli),  a 
town  of  Belgium,  in  the  province  of  Ilainanlt, 
on  both  banks  of  the  Scheldt,  46  m.  S.  W.  oi 
Brussels ;  pop.  in  1870,  SI, 008.  It  has  seven 
suburbs,  fine  streets  and  quays,  a  gymnasium, 
an  episcopal  seminary,  an  art  academy,  and 
many  churches,  including  a  cathedra]  with  five 
towers  and  fine  puntings.  The  church  of  St, 
Brice  contains  the  tomb  of  Cbilderic  I.,  and 
the  "golden  bees,"  supposed  to  have  belonged 
to  bis  royal  robes,  which  Napoleon  substituted 
for  tbeflttir*  d«  lit  at  the  Bourbon  vestments. 
Carpets,  woollen  cloths,  hosiery,  and  linens  sre 
manufactured. — Under  the  Romans  Tonmsy 
was  included  in  Gallia  Bet^ca  under  the  name 
of  Tumaonm  or  Tornacum.  In  the  Sth  snd 
6tb  centuries  it  was  a  residence  of  the  Mero- 
vingian dynasty.  It  afterward  auccessively 
belonged  to  Flanders  and  France.  In  152S  it 
was  annexed  to  the  Spanish  Netherlands,  and, 
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baring  eapoaaed  the  Protestant  canse,  it  vas 
heroi^ly  though  luiHaccesafDU?  defended  in 
1681  b?  Uarie  de  Lalaing,  prinoeaa  of  Epinof, 
agunat  the  doke  of  Parma.  It  waa  conquered 
by  Lonii  XIV.  in  1B6T,  and  fortified  by  Vau- 
ban.  The  treaty  of  Utrecht  (ITIS)  gave  it  to 
Anatria,  bnt  it  was  again  nnder  French  rule 
from  1T46  to  1T48.  The  foTtilicBtions  have 
recently  been  demoliBbed, 

TWSNISIKT.  JHcph  Ptttn  de,  a  French  bot- 
anist, bom  in  Alx,  June  fi,  10G6,  died  in  Paris 
near  the  close  of  1708.  After  esteosive  stud- 
ies and  eiplorations  be  became  in  1688  pro- 
fessor at  the  jardm  de*  planUt,  and  was  ad- 
mitted to  the  academy  of  soiencee  in  16D2. 
In  1700  he  waa  sent  by  Lonis  XIV.  on  a  scien- 
tific expedition  to  the  Levant.  He  returned  in 
1702,  and  waa  snbseanently  professor  of  medi- 
cine in  the  ca116Re  de  France.  Linnteus  has 
preserved  several  of  bis  classifleations.  His 
works  inclnde  &limentt  de  botanigue  (8  vols,, 
Paris,  10S4;  new  ed.  of  his  Latin  translation, 
with  A.  de  Jassien's  additions,  including  his 
e/froUarium  or  classification  of  his  vast  collec- 
tions, 8  vols.,  Lyons,  1710;  English  transla- 
tion, 2  Tola.,  London,  1719-'80);  ffittoire  da 
planUt  jut  naiusnC  aux  envirfnu  de  Paril, 
atee  lean  utagtt  dan*  Ja  tnideeine  (1698;  en- 
larged ed.  by  Jnssieo,  2  vols.,  1725;  English 
translation  bj  Martyn,  2  vols.,  London,  1782); 
and  Vof/age  dv  Levant  (2  vols.,  1717;  English, 
8  vols.,  1741). 

TOVBS  (one.  Civita*  Taronmn  and  Cataro- 
dunuffi),  a  city  of  Friinoe,  capitsl  of  the  de- 
partment of  Indre-et-Loire,  chiefly  on  a  tongue 
of  land  between  the  Loire  and  the  Cher, 
120  m.  S.  W.  of  Paris ;  pop.  in  1872,  48,888. 
The  bridge  over  the  Loire  is  one  of  the  finest 
in  France.  A  handsome  street  traverses  the 
town,  and  contains  a  marble  statue  of  Des- 
cartea,  who  was  bom  near  Tours.  Only  two 
towers  remain  of  the  celebrated  cathedral  of 
St.  Martin  of  Tours,  destroyed  in  1793.  Tbe 
palace  of  the  resident  arohbisbop  is  of  uncom- 
mon beauty.  The  town  hail  has  a  large  public 
library  and  remarkable  manuscripts.  Clolb, 
carpets,  silks,  and  many  other  articles  ere 
man nfactured.— Tours  waa  the  capital  of  tbe 
ancient  tribe  of  Turones,  nnder  tbe  Roman 
emperors  of  the  latest  period  of  Gallia  Lugdn- 
nensia  III.,  and  lastly  of  Touraine.  A  number 
of  important  councils  were  held  here,  and  the 
Btates  general  of  France  were  repeatedly  as- 
sembled here  in  the  IGth  and  16th  centuries. 
The  silk  industry  first  arose  here,  and  was  of 
vast  extent  until  the  rise  of  Lyons.  The  town 
bad  a  popnlation  of  nearly  80,000  at  the  time 
of  the  revocation  of  the  edict  of  Nantea,  which 
mined  its  prosperity.  Several  members  of  the 
government  of  the  national  defence.  Including 
Gambetta,  bad  thair  seat  in  Tonra  during  the 
siege  of  Paris,  till  Dec.  10,  1870,  when  tbey 
removed  to  Bordeaux.  The  Germans  finally 
occupied  Tonrs,  Jan.  IB,  1871. 

TOTEVILLE,  Aiae  HUarfM  de  OstnOB,  count 
de,  a  French  admiral,  bom  Nov.  24, 1U2,  died 
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in  Paris,  May  S8,  1701.  After  brilliant  ex- 
ploits against  the  pirates  of  N.  Africa,  which 
won  for  him  from  Venice  the  title  of  pro- 
tector of  commerce,  Lonis  XIV.  appointed 
him  in  10S7  naval  commander.  In  1676  he 
decided  tbe  victory  of  Agosta,  and  in  1677, 
off  Palermo,  be  nearly  destroyed  the  allied 
squadrons  of  Spain  and  Holland.  After  va- 
rions  other  achievements  he  became  in  1669 
vice  admiral  of  the  Levant  In  1690,  opera- 
ting Bgunst  the  English  and  Datcb  off  Beacby 
Heed,  he  pursued  the  former  to  the  month  of 
the  Thames,  where  he  destroyed  many  of  their 
ships  and  transports.  In  1691,  as  command- 
er of  the  ocean  fleet,  be  enabled  the  French 
troops  to  reach  Ireland  in  aid  of  James  II. 
la  169S,  hy  positive  order  from  Lonis  XIV., 
at  the  bead  of  44  ships,  be  engaged  off  the 
fort  of  La  Hogae,  on  the  E.  cosEt  of  Coten- 
tin,  tbe  English  admiral  Buseell,  whose  forces 
were  nearly  doable,  and,  after  12  hours  of  de- 
termined resistance,  was  defeated,  but  escsped 
to  port  with  the  remains  of  his  fleet.  In  1B98 
he  waa  appointed  marshal,  and  in  the  ssme 
year  lie  captnred  27  Dutch  and  Eualtfh  ahtpa 
off  Cape  BL  Vincent  and  destroyed  G9.  He 
retired  after  tbe  peace  of  Rjswick  in  1667. 

TorSSilKT,  Fraatda  DmliHn,  sumamed  L'Or- 
VERTUBE,  a  Kaytian  general,  bom  near  Cap 
Francois  in  1748,  died  in  the  dungeon  of  Joux, 
France,  April  27,  1808.  His  parents  were 
both  slaves,  and  of  pure  negro  blood.  He 
was  a  coachman,  and  afterward  held  a  post  of 
trust  in  connection  with  the  sugar  manufac- 
tory of  the  estate  to  wbicb  he  belonged.  He 
bad  learned  to  read  and  write  from  a  fellow 
slave,  and  after  his  promotion  he  read  consid- 
erably. He  remained  apparently  contented 
with  bis  lot  till  1791,  when  the  mulsttoes  ap- 
pealed to  the  negroes  for  help  in  enforcing 
tbeir  rights;  and  even  then,  though  many  of 
the  blacks  rose  in  inanrrection,  Tonsaaint  in- 
curred ibe  hostility  of  his  race  by  remaining 
quiet.  But  after  securing  the  escape  of  the 
director  of  tbe  estate  and  hia  family,  he  joined 
the  negro  army.  Toussaint,  at  first  employed 
in  a  medical  capacity,  waa  soon  appointed  a 
brigadier  general.  When  news  came  of  the 
beheading  of  Louis  XVI.  the  black  leaders  ac- 
cepted the  aid  of  Spain,  and  repelled  the  offers 
of  tbe  French  convention.  Toussaint  soon 
captured  the  entire  army  of  Brandicoort,  tbe 
general  of  the  whites,  without  bloodshed,  and 
occupied  several  important  military  posts, 
among  them  Gonaivea.  The  English,  having 
in  1793  invaded  tbe  island,  took  Port-au- 
Prince,  while  the  French,  the  Susniards,  tbe 
mulattoes,  and  tbe  blacks  were  all  contending 
with  each  other.  At  this  juncture  Toussaint, 
who  was  already  in  effect  the  commander-in- 
chief  of  the  black  forces,  became  convinced 
that  the  only  hope  for  Hayti  lay  in  declaring 
for  France,  whose  national  legislature,  while 
making  Hayti  an  integral  part  of  France,  had 

S'oclaimed  also  the  freedom  of  the  slave*, 
e  therefore  declared  his  fealty  to  the  rcpnb- 
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lie,  and  applied  himself  so  energetieaU;  to  bring 
all  parties  to  the  eaine  oonolasion  that  Laveaai, 
tha  Frencb  oommacder,  eiolaimed :  J/aii  ett 
hemme  /ait  ouwrtwt  partout ;  and  from  this 
time  he  reoeived  hia  Burname  of  "L'Oaver- 
tnre"  (the  opeaing).  He  formed  a  janctioa 
with  Lsveaai,  and,  thoDgh  the  Sponieh  aad 
English  forces  united  against  him,  be  drove 
the  English  from  nearl;  all  their  strong  Dosi- 
tiuns,  took  28  Spanish  batteries  in  four  aa;B, 
maintained  a  long  line  of  defences  against  the 
allied  enemy,  who  possessed  twice  his  force, 
resoned  Laveaux,  and  finally  closed  the  cam- 
paign by  reoeiving  the  oapitulatioa  of  the  en- 
tire English  force  besieged  at  Bt.  Marc  (1797), 
and  the  abandoDment  of  the  eSort  by  the 
Spaniah  to  conquer  the  W.  portion  of  the  isl- 
and. Toiusaint,  who  bad  been  appointed  cora- 
mander-in-ohief  of  St.  Domingo  in  17S6  by 
Sontbonax,  the  French  commissioner,  soon  re- 
stored order  and  indnatry  to  the  island,  thongh 
opposed  to  HSdourille,  the  new  commissioner. 
HMouvilte,  finding  himself  without  influence, 
fled  to  France  to  make  complaint  of  the  negro 
chieftun,  who  sent  to  the  directory  a  state- 
ment of  the  true  poaition  of  affairs.  The 
French  directory  jnstifled  Toussaint  and  oen- 
anred  Ugdouvillo.  Bat  the  latter,  on  the  eve 
of  leaving  Ilayti,  had  sown  the  seeds  of  discord 
between  Higaod,  the  mulatto  leader,  and  Tons- 
saint,  and,  hy  finally  setting  the  former  free 
from  his  obligations  bo  the  latter,  had  prepared 
the  foaudations  of  a  new  civil  war ;  and  for 
nearly  the  whole  of  the  year  1799  the  war  be- 
tween the  blacks  and  the  mixed  race  raged 
fiercely.  Toussaint  oaptured  Jacmel,  subdued 
the  mulatto  insarreotion,  and  on  Nov.  26, 
ISOO,  aaaumed  the  goremment,  amenable  for 
his  administration  to  the  French  directory 
alone;  and  in  Jonnary,  1801,  the  whole  island 
became  sabject  to  bis  sway.  He  invited  the 
steward  of  hia  old  master's  estate  and  other 
well  disposed  white  colonists  book  to  the  isl- 
and. He  assumed  great  state  in  his  public  ap- 
pearance, being  richly  attired  and  aurroanded 
by  a  guard  of  1,500  to  1,600  men,  all  in  bril- 
liant aniforms  and  admirably  monnted;  but  in 
private  life  be  was  plain  and  temperate.  At 
the  very  beginning  of  his  administration  Tous- 
saint selected  an  administrative  council  of  nine, 
of  whom  eight  were  white  proprietors  and  one 
a  mulatto.  A  constitution  was  drawn  up  by 
the  council,  in  which  he  was  named  president 
for  life,  and  free  trade  was  established.  This 
constitution  he  sent  with  a  letter  to  Bonaparte, 
then  first  consul,  whose  reply  was:  "He  is  a 
rzvoltad  slave  Whom  we  must  punish  ;  the 
honor  of  France  is  outraged."  An  act  was 
passed  restoring  the  French  colonies  to  their 
condition  previous  to  1T89.  In  a  subsequent 
decree  by  Bonaparte  St.  Domingo  or  Hayti  was 
excepted — an  exception,  as  the  event  proved, 
Intended  to  be  only  temporary.  Gen.  Lecterc, 
the  husband  of  Pauline,  Bonaparte's  sister,  waa 
sent  out  with  a  force  of  80,000  men  and  66 
war  vessels.     The  expedition  arrived  on  the 


coast  of  Hayti  in  January,  1803.  Among  tbose 
in  command  in  it  were  Rigand,  Potion,  and 
Boyer,  all  enemies  of  Tonssaiut.  Withoat  a 
dedoration  of  war  Leclerc  attempted  to  enter 
Cap  Francois  with  hia  force,  and  Christoph^ 
who  was  in  command  there,  rtUiber  than  sur- 
render, burned  the  city.  Finding  uuexpeoted 
resistance  at  all  points,  Leclerc  sent  Toassaint'a 
eons,  who  had  been  educated  in  France,  and 
whom  he  had  broaght  with  him,  to  their  fa- 
ther, with  a  letter  from  Bonaparte  ajid  anoth~ 
er  from  himself,  coached  in  terms  of  mingled 
flattery  and  menace.  The  negotiation  was  in- 
eSectaal.  I<eclera  then  declared  Toossaint  and 
his  generals  outlaws,  and  a  sanguinary  con- 
flict ensued,  in  which  one  third  of  the  French 
troops  were  killed  or  wounded ;  and  thoogh 
they  possessed  the  seaports,  yet  the  blat^ 
from  their  mountwn  faatneasea  were  destroy- 
ing them  in  detail.  Finding  it  imposdble  to 
conquer  the  island  in  this  way,  Leclerc  soogbt 
to  win  over  the  negro  generals,  and  suooeeded 
with  Chriatophe  and  those  under  him,  inclu- 
ding Dessalines.  He  next  made  his  propon- 
tions  to  Tonse^t,  ofilering  as  conditions  of 
peace  to  respect  the  liberty  of  the  pnople,  and 
confirming  this  by  the  most  solemn  oaths  to 
leave  the  government  of  the  island  in  Tons- 
saint's  bands,  and  to  employ  the  officers  of  hia 
army  aocording  to  their  rank,  while  for  him- 
self he  would  only  hold  the  offlce  of  delegate 
from  France  by  Toussaint's  aide.  Touaaaint 
acoepted  hia  offers,  and  a  treaty  of  paooe  wa« 
concluded  Hay  1.  '  He  avowed  however  hia 
own  determination  to  leave  pnblio  life,  and  re- 
tired to  his  estate  near  Ennery.  But  Leolera 
bad  determined  upon  his  destruction.  At  his 
direction  Gen.  Branet  on  June  T  sent  him  an 
apparently  cordial  letter,  asking  for  an  inter- 
view of  an  hour  in  relation  to  some  arrange- 
ments for  providing  for  the  black  troops,  in- 
viting him  to  bring  his  wife  with  him,  and 
closing  with  assuriug  him  of  the  sincerity  of 
his  friendship.  Toussaint  went  to  Oonaives, 
and  after  a  snort  conversation  Brnnet  left  the 
room,  when  an  armed  force  entered  and  seized 
ToQssunt,  and  at  midnight  put  him  on  board  a 
FVench  frigate,  with  his  family.  On  their  ar- 
rival at  Brest  he  was  separated  from  his  fam- 
ily, whom  he  was  never  allowed  to  see  again. 
On  Aug.  17  he  reached  Paris  under  guard,  and 
was  at  once  confined  in  the  Temple,  whence  he 
was  transferred,  without  trial  and  without  anj 
explanation  of  the  cause  of  his  arrest,  to  the 
dungeons  of  the  castle  of  Joux,  in  the  depart- 
ment of  Doubs,  Here,  deprived  of  all  society, 
subjected  to  the  intense  cold  with  insufficient 
clothing,  and  with  too  little  food  to  sustain 
life,  he  appealed  repeatedly  but  in  vain  for  a 
trial ;  ana  as  well  as  hia  failing  atrength  would 
allow,  be  began  his  defence,  which  was  trans- 
mitted to  Bonaparte,  but  elicited  no  reply. 
Finally  the  governor  of  the  castle  went  away 
for  four  days  and  left  Toussaint  without  food 
or  drink.  On  hia  return  he  was  dead,  and  the 
rats  had  gnawed  his  feet.    Aa  autopsy  waa 
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held,  and  hia  death  waa  said  to  have  been 
oftosed  by  apoplexy. — Lives  of  ToDsuint  have 
b«eii  written,  among  othera,  by  Saint-R^my 
(Paris,  1860),  the  Rer.  John  B.  Beard,  D.  D. 
(Ix>ndon,  18S8},  Hannah  Lee  (Boiton,  1864), 
0.  W.  Elliott  (New  York,  1S66X  and  J.  Bed- 
path  (Boston,  1663). 

TOWHKb    See  Obxwhtx. 

TOWN  (Aug.  Box.  tun,  from  tyitan,  to  enclose), 
origixBlly  an  dDcloaure  of  the  taiai  and  farm 
house  by  B  hedge,  and  finally  of  a  oolleotion  of 
houses.  Towns  began  to  exist  bb  maoicipaii 
ties  in  Germany  in  the  time  of  the  emperor 
Henry  the  Fowler  (9ie-B3S),  who  oaused  all 
the  important  -villages  to  be  Bnrroanded  with 
wsUb  or  euthworks  and  ditches,  as  a  defence 
agunst  Ihe  Euos.  Certain  of  the  landless  free- 
men were  compelled  to  reside  in  these  towns, 
while  othera  were  attracted  by  the  privileges 
he  conferred.  These  were  in  the  nature  of 
charter*  or  contracts  with  the  inhabitants,  and 
had  reference  to  varions  aabjeott.  The  germ 
of  the  town  tbos  planted  grew  Tigoronaly, 
The  princes  and  biahopa  of  the  empire  created 
towns  on  their  own  fiefs  snd  benefices,  and 
granted  charters.  For  several  hundred  years 
thereafter  mnnioipal  charters  were  granted  in 
Eorope  at  the  political,  military,  or  financial 
convenience  of  the  ralhig  powers.  In  Spain 
the  Obrietian  kings  created  towns  and  grant«d 
municipal  chartera  on  the  frontier,  as  the  ter- 
ritory was  slowly  reconquered  from  the  Hoora. 
Id  England  charters  were  granted  liberally  by 
King  John,  to  enliat  the  aommoii  people  on  bis 
side  in  his  contests  with  the  barona ;  and  in 
France  by  Lonia  the  Fat  for  similar  reasons. 
Sometimes  municipaUties  were  chartered  as  a 
means  of  increasing  or  more  conveniently  col- 
lecting the  lung's  revenue.  In  Holland  the 
mnnicipal  system  embraced  nearly  oil  the  terri- 
tory and  population.  In  Germany  leagnes  of 
the  free  towns  were  formed,  either  for  com- 
mon defence  or  for  commercial  purposes.  Of 
the  former,  tbe  Swabian  league  and  the  leagne 
of  the  Rhine  were  the  most  important ;  while 
of  tbe  latter,  the  leagne  of  the  Hanse  towns, 
or  the  Honseatio  league,  was  the  most  remark- 
able and  most  powerfnl  confederation  of  mu- 
nicipalities that  ever  existed.  (See  Hanssatio 
Lsion.)  From  variona  causes  the  self-gov- 
erning feature  of  the  towns  of  continental 
Enrope  has  been  almost  entirely  obliterated. — 
The  system  of  town  government  has  existed 
in  New  England  since  the  settlement  of  the 
colonies,  and  in  substantially  the  same  form 
as  at  present,  except  that  classes  of  town  offi- 
oers  have  been  largely  increased  in  nnmber, 
and  their  rsrions  duties  more  particularly  pre- 
scribed. Here  it  stilt  prevails  in  its  purest 
form;  in  New  York  and  a  few  other  states  it 
eiitta  in  a  modified  form ;  with  two  or  three 
exceptions,  it  is  not  found  in  the  southern 
states.  In  New  England  it  is  the  most  im- 
portant political  division  of  the  state.  Ex- 
cepting nnorganized  portions  of  Maine,  New 
Eampahire,  and  Vermont,  and  certain  incor- 
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pnrated  cities  which  have  superseded  towns, 
tbe  enljre  territory  and  population  are  nnder 
town  government.  In  1870  there  were  in  New 
England  1,424  towns,  with  an  average  area  of 
84  sq.  m.,  and  an  average  popotation  of  2,4C0, 
or,  excluding  cities  and  towns  having  over 
10,000  inhabitaota,  1,700.  Tbe  town  is  a  po- 
litical and  corporate  body  created  by  the  legis- 
lature. Its  righta,  duties,  and  liabilities  are 
defined  by  law,  and  it  ia  reaponaible  for  any 
act  or  omission  in  violation  of  the  law  to 
tbe  person  injured  or  to  the  state.  It  can 
be  fined  in  the  same  manner  as  an  individnaj. 
Except  in  UaHoachnsetts  and  Uaine,  where 
representation  is  by  diatricta,  it  is  entitled  to 
an  independent  representation  in  the  lower 
branch  of  the  legislature.  It  electa  its  own 
executive  officers,  supports  schools,  m^tains 
roads  and  bridges,  supports  paupers,  restrains 
luDBticiL  manages  a  local  police,  protects  the 

i'Dblio  health  against  infections  diseases,  col- 
eota  through  its  own  officers  not  only  its 
aelf-imposea  taxes  for  local  pniposes,  but  also 
the  state  taxes  and  th<Me  levied  oy  county  offi- 
cers, and  generally  administers  its  own  pnblio 
affairs.  The  town  officers  are  usually  elect- 
ed annually  and  in  the  spring.  The  chief 
ones  are  a  town  clerk,  three,  five,  seven,  or 
nine  selectmen,  three  or  more  aasessora  with 
sometimee  asnatant  assessors,  three  or  more 
overseers  of  the  poor,  a  treaanrer,  one  or  more 
aorveyore  of  highways,  three  or  more  mem- 
ber* of  Bcbool  committ«e,  and  constables,  who 
are  required  to  collect  taxes  unless  collectors 
are  chosen.  The  most  important  officers  are 
the  selectmen,  who  transact  the  general  public 
business  of  the  town.  Usually  one  of  them, 
called  the  first  selectman,  appointed  by  tbe 
body  from  their  own  number  or  elected  to 
that  position  by  the  freemen  of  the  town,  acta 
as  the  agent  and  general  executive  officer,  but 
in  the  more  important  matters  he  consults  the 
other  selectmen.  The  most  important  busi- 
ness, such  as  that  relating  to  taxes,  and  estab- 
liahing  roads,  bridges,  &c,  is  transacted  by  the 
voters  of  the  town  in  town  meeting,  which 
is  the  general  legislative  body  of  the  town. 
The  county  in  New  England  ia  an  nnimportant 
subdivision  of  tbe  state,  and  exists  msinly  for 
judicial  purposes.  Even  the  state  does  com- 
paratively little  public  business,  and  the  towns 


quires  for  its  purposes. — hi  marked  contraat 
to  the  town  system  as  it  exiGts  is  New  En^ 
land  is  the  county  ayatem,  which  prevails  in 
Oalifomia,  Delaware,  Nebraska,  Nevada,  and 
Oregon,  and  in  all  the  southern  etstes  excepting 
North  Carolina,  Virginia,  and  West  Virginia, 
In  these  states  the  county  ia  the  important 
politioal  Bubdivision  of  the  state,  while  tlie 
town  or  township,  where  it  exists,  is  little 
more  than  a  nominal  territorial  division,  with- 
out political  power.  Tbe  county  is  created  by 
the  legislature,  and  la  responsible  to  the  state 
for  ita  share  of  the  state  taxation.    Excluding 
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the  nnorganited  p&rta  of  the  itate,  the  aTsreffe 
area  of  the  oountiea  m  these  statea  in  18T0 
wu  1,010  sq.  m.,  and  their  averaga  population 
11,236 ;  or  exoluding  aleo  the  partly  organized 
and  settled  states  of  the  Pacific  slope,  their 
average  area  was  T8i  aq.  m.,  and  their  average 
population  11,S16,  or  abont  16  inhabitants  to 
the  eqnare  mile.  The  afEairo  of  the  county  are 
administered  by  its  own  offioers  chosen  by  the 
people  of  the  connty  or  appointed  by  other 
ooanty  offioers.  These  are  nsually  the  court 
of  ooanty  com  mission  era,  assessor,  treasarer, 
collector,  superintendent  of  edncation,  appor- 
tioners  of  roads,  and  saperintendeots  of  roads, 
besides  certain  Judicial  ofBoers. — In  the  middle, 
western,  and  northvestem  states,  excepting 
those  above  mentioned,  and  in  North  Osrolina, 
Virginia,  and  West  Virginia,  a  nnton  of  the 
town  and  county  systems,  which  has  been 
called  the  "  compromise  system,"  prevails. 
In  these  states  the  political  power,  which  in 
New  England  is  vested  in  the  town  and  in  the 
aonthern  atatea  in  the  connty,  is  divided  be- 
tween the  two.  The  connty  is  the  political 
unit ;  it  is  a  body  poHtie  with  the  nsaai  corpo- 
rate powers ;  but  it  is  subdivided  into  towns  or 
townships,  which  possess  considerable  politi- 
cal rights.  Besides  the  connty  officers,  there 
are  town  officers  nsnally  elected  annnally  by 
the  people  of  the  town.  They  are  clothed 
with  minor  political  powers,  bnt  their  action 
In  more  important  matters  is  sabject  to  re- 
vision by  the  higher  county  officers.  In  New 
York  the  powers  of  the  connty  are  exercised 
by  a  board  of  sapervisors  in  which  the  towns 
of  the  connty  are  represented  as  equal  political 
oommunities.  The  aaperviaor  who  repreaenta 
the  town  in  the  county  board  baa  other  town 
duties,  and  is  thus  both  an  officer  of  the  town 
and  of  the  county.  This  is  also  the  case  in 
Illinois,  Michigan,  New  Jersey,  Virginia,  West 
Virginia,  and  Wisconsin.  In  Indiana,  Iowa, 
Kanaas,  Minnesota,  North  Osrolina,  Ohio,  and 
Pennsylvania,  the  affairs  of  the  comity  are 
nsnally  managed  by  a  board  of  three  commis- 
sioners, who  are  elected  from  the  hody  of  the 
connty  and  have  no  town  duties  whatever.  la 
New  York  and  the  more  eastern  of  the  states 
where  the  mixed  system  prevails,  the  town  in 
political  importance  approaches  more  nearly 
to  that  of  New  England ;  bat  in  some  parts 
of  the  west  the  township  (this  word  being 
there  more  common  than  town)  is  a  mere  geo- 
graphical division  embracing  86  sq.  m.,  and 
has  very  limited  political  fnnctions.  Town  is 
often  used  popularly  in  the  west  to  denote  a 
small  municipality,  as  a  village.  In  none  of 
the  statea  oataide  of  New  England  do  the 
towns,  or  townships,  as  such,  send  repreaen- 
tutives  to  the  legislatnre.  —  Other  forms  of 
municipalities  have  been  created  by  the  diCTer- 
cnt  states.  Boronghs  and  villages  are  corpora- 
tions with  peculiar  powera  and  privileges,  aoch 
as  have  reference  to  special  objects  and  are 
not  granted  to  towns  by  general  laws.  In 
England  there  are  municipal  and  parliamentary 
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boronghs,  the  former  being  a  town  (some,  a> 
Liverpool,  of  the  largest  size)  having  a  mnnld- 
pal  goverament,  and  the  latter  a  town  or  dis- 
trict (eometimea  including  aeveral  mnnicipal 
boroughs)  that  sends  a  member  or  members  to 
parliament;  while  in  the  Onlted  States  a  bor- 
ongh  is  a  mnnioipal  corporation  that  is  naoally 
expected  tu  become  a  city  at  some  future  time, 
having  powers  lees  extensive  than  those  of  > 
city  and  different  from  those  of  a  town.  In 
the  extent  and  variety  of  its  powers  the  city  ia 
the  most  important  mnnicipality.  In  En^and 
a  city  is  any  town  that  ei^er  is  or  has  been 
the  see  of  a  bishop  and  has  a  cathedral ;  hnt  in 
the  United  States  the  distinction  between  a 
town  and  a  dty  nsnally  refers  to  size  and  al- 
ways to  the  form  of  municipal  government. 
The  governing  power  of  cities  is  nsnally  vested 
in  a  mayor  and  council,  oompoaod  of  one  or 
two  boards;  bat  the  detaila  of  the  government 
vary  greatly.  Probably  no  two  cities  can  be 
found  whose  oharters  or  governments  are  pre- 
cisely alike.— See  Elliott's  "  New  England  Wa- 
tory"  (Boston,  18fi7) ;  Eunea's  "Township 
Organization"  (Chicago,  1860);  "The  Origin, 
Organization,  and  Infinence  of  the  Towns  of 
New  England,"  by  Joel  Parker  (Cambridge, 
1 367) ;  and  the  article  on  "  The  Minor  PoUtical 
Divisions  of  the  United  Statea,"  by  S.  A.  Oal- 
pia,  in  the  "Statistioal  Atlas  of  the  United 
States"  (IBT4).    Town  manuala  have  also  been 

Ehltshed  in  New  York  and  most  of  the  New 
gland  states. 

TOWHLET,  Charics,  an  English  collector  of 
works  of  ancient  art,  born  in  Lancashire,  Oct. 
1,  1787,  died  in  Westminster,  Jan.  8,  1806. 
He  received  his  education  on  the  continent, 
and  during  a  residence  in  Rome  between  1705 
and  1T73  he  devoted  his  fortune  largely  to 
the  purchase  of  ancient  marbles,  terra  cottas, 
bronzes,  gems,  Ac,  aided  by  the  advice  and 
experience  of  Winckelmann  and  otbers.  After 
his  return  to  England,  he  added  to  his  collec- 
tion by  means  of  agents  at  Home,  and  by  pur- 
chasing that  of  NoUekens.  Atter  his  death 
his  collection  of  marbles  was  purchased  by  the 
nation  for  £SO,DOO,  and  in  1814  bis  i>Tonzea, 
coins,  and  gems  became  the  public  properly  at 
a  cost  of  £8,200.  All  are  now  incorporated 
with  the  general  collection  of  Oneoo-Roman 
remains  in  the  British  mnaeum. 

TOWNS,  a  N.  E.  ooanty  of  Oeorgia,  bordo^ 
ing  on  North  Carolina,  and  drained  by  the 
head  streams  of  the  Hiawaasee  river;  area, 
about  2G0Bq.m.;  pop.  in  1870,  2,780,  of  whom 
105  were  colored.  The  sarface  is  billy  and 
mountainous,  and  the  soil  generally  fertile. 
The  chief  productions  in  1870  were  6,0» 
bnshels  of  wheat,  6,889  of  rye,  61,990  of  In- 
dian com,  and  8,627  of  oats.  There  were  468 
horses,  1.976  cattle,  2,GTS  sheep,  and  4,18S 
swine.    Capital,  Iliawassee, 

TOVltBHEND.  L  Oarlti,  second  visconnt,  an 
English  statesman,  bom  in  1676,  died  at  Rain- 
ham,  Norfolk,  June  21,  1788.  He  sncceeded 
to  his  title  at  ten  years  of  age,  ond  icon  after 
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taking  hia  seat  in  the  honie  of  peen  attached 
tiimself  to  the  vhigs.  In  ITOB  he  was  ap- 
pointed one  of  the  commissionen  to  treat  for 
the  union  with  Scotland,  and  in  1707  eaptain 
of  the  jeomen  of  the  qneen'a  guttrd ;  and  in 
1T09,  in  the  capacity  of  ambaw&dor  eitraor- 
dinarj  to  the  Doited  FroTinoea,  be  negotiated 
the  twrier  treaty.  The  accesaion  of  George  I. 
having  broaght  the  whiga  into  power,  Towna- 
bend  was  appointed  one  of  the  principal  seore- 
taries  of  state,  and  took  the  lead  in  the  admin- 
istration until  the  summer  of  1  Tl  6,  when,  owing 
to  the  intrigaes  of  his  oolleagDes,  Lord  Sun- 
derland and  Gen.  Stanhope,  he  was  dismiaaed. 
To  break  the  ignominy  of  his  fall,  he  was  of- 
fered the  lord-Ueutenancy  of  Ireland,  whioh 
be  indignantly  declined ;  but  the  king,  fearing 
the  pnl"io  displeaanre,  Induced  him  to  aceept 
it.  The  growing  influence  of  Sunderland  and 
Staohope  with  the  king  rendered  the  position 
nnoomfortable,  and,  with  his  colleague  and 
brother-in-law  Walpole,  be  retired  from  office 
in  April,  ITIT.  After  remaining  several  years 
in  opposition,  he  was  in  1720  appointed  presi- 
dent of  the  oounoil,  and  on  the  reconstruction 
of  the  miniatry  in  1721  he  resumed  bis  old  po- 
sition of  secretory  of  state,  Walpole  becoming 
firal,  lord  of  the  treasury  and  chancellor  of  the 
ezcheqner.  Finally,  displeased  with  Walpole's 
growing  ascendancy  and  disputing  upon  ques- 
tions of  publio  policy,  Townshend  resigned, 
May  16,  1730.  IL  Charltc,  an  English  states- 
man, grandson  of  the  preceding,  bom  Aug,  28, 
173S,  died  Sept  i,  1T67.  He  entered  parlia- 
ment in  1747,  and  in  1758  brought  himself  into 
notice  by  a  speech  o(  great  power  end  eloquence 
on  the  marrisige  bill.  In  lT54hewa8appoint«d 
a  lord  of  the  admiralty,  and  in  the  first  admin- 
istration of  Pitt  he  was  treasurer  of  the  cham- 
ber, whioh  office  in  1T61  be  exchanged  for  that 
of  secretary  of  war.  During  the  ministry  of 
the  earl  of  Bute  he  remained  ont  of  office,  but 
in  that  of  George  Gronville  which  sacceeded 
(1703),  he  was  appointed  first  lord  of  trade 
and  the  plantationa.  He  zealonsly  aupported 
Grenville  a  stamp  act,  introduced  in  I76B,  in  a 
speech  which  elicited  from  Col.  BarrS  in  reply 
one  of  the  moat  memorable  efforts  of  parlia- 
mentary eloquence ;  but  during  the  Rocking- 
ham adminiatration,  in  which  he  held  the  office 
of  paymaster  of  the  forces,  he  advocated  the 
repeal  of  the  act.  On  the  formation  of  the 
second  Pitt  admiuistratioo  in  1760,  he  became 
chancellor  of  the  eichequer,  and,  with  a  vacil- 
lation which  gained  him  the  name  of  the  weath- 
ercock, advocated  the  necessity  of  a  tax  upon 
American  porta.  On  Jane  2,  17S7,  he  intro- 
duced into  the  bouse  of  commons  the  cele- 
brated resolntioni  impoaing  dntica  upon  paper, 
tea,  and  other  articles  imported  into  the  Ameri- 
can colonies,  which  eventually  led  to  their 
revolt  and  independence.  The  illness  of  Pitt 
rendered  necessary  a  reconstruction  of  the 
cabinet,  and  Townshend  was  generally  under- 
stood to  have  been  selected  to  form  a  new 
miniatry,  when  he  suddenly  died. 
798  TOL.  XT.— 88 
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See  Town,  and  SuKVEYiKe. 
im.    See  SnuAOH. 

TOXlCOUKiT.     See  Poison. 

TOXODOH  (Gr.  Tifm,  a  bow,  and  Mi/bs,  a 
tooth),  a  name  applied  by  Owen  to  a  genus  of 
extinct  mammals  of  the  order  of  ungulates, 
with  affinities  to  edentates  and  rodents.  The 
first  species,  named  by  Owen  the  T.  Plattntu, 
waa  found  in  a  miooene  clay  in  South  America, 
about  120  m.  N.  W.  of  Monterideo ;  it  was 
established  on  a  cranium  H  ft.  long,  elongated, 
with  a  flattened  occiput,  small  cerebral  cavity, 
remarkably  strong  and  widely  expanded  zygo- 
matic arches,  and  transverse  glenoid  cavity 
the  upper  molara  were  seven  on  each  side, 
implanted  with  the  conveiity  outward,  the 
oppoaite  of  what  occurs  in  rodents ;  they  were 
long,  arched,  without  roots,  the  enamel  form- 
ing on  irregular  prismetio  grooved  tube;  upper 
incisors  four,  the  external  the  largest,  like  those 
of  rodents  in  structure,  and  worn  away  in  the 
same  chisel  abape ;  in  the  lower  Jaw  were  seven 
molars  on  a  side,  and  six  incisors  ranged  in  a 
aemicircle ;  the  name  was  derived  botn  the 
curve  of  the  outer  upper  incisors.  It  was  large, 
low  on  the  legs,  with  the  aspect  and  habits  of 
a  pachyderm.    It  ahowa  an  affinity  to  the  iir#- 


opened  above,  but  differs  in  the  aize  of  the 
frontal  ainnsea  and  in  the  inciaora ;  it  seems  to 
have  formed  a  connecting  link  between  the 
rodents  and  the  ungulates.  It  was  probably 
aquatic  to  a  certdn  extent. — See  "  Foaeil  Mam- 
mals of  the  Voyage  of  the  Beagle,"  described 
and  figured  by  Prof.  Owen  (4to,  London,  1840). 
IKACHEOTOBI  (Gr.  rpaxtia,  the  windpipe,  and 
TJpiEiv,  to  cut),  a  aurgical  operation  by  which 
the  trachea  or  windpipe  is  opened.  Trache- 
otomy moy  be  performed  with  propriety  in 
oases  where  admission  of  air  into  the  lungs  is 
obstructed  either  by  disease  or  by  a  foreign 
body ;  and  it  haa  sometimes  been  tried  with 
success  to  facilitate  the  inflation  of  the  Innga 
in  cases  of  suspended  animation.  The  opera- 
tion is  not  free  from  danger,  and  in  the  flrat 
classof  cases,  though  giving  marked  temporary 
relief,  it  does  nothing  toward  curing  the  disease 
itself.  It  consists  in  first  making  an  incision 
in  the  median  line  of  the  throat,  either  below 
or  above  the  thyroid  gland,  and  dissecting 
down  to  the  trachea,  cautiously  pushing  aside 
the  stemo-hyoid  muscles  and  Teasels  lying  in 
the  Ticinity,  till  the  trachea  is  exposed.  'When 
the  bleeding  baa  ceased,  the  trachea  is  opened 
by  a  vertical  incision,  and  a  portion  of  one  or 
more  of  its  rings  removed ;  through  the  open- 
ing thus  made  a  silver  canula  is  introdnced, 
which  when  obstructed  by  mucus  may  be  re- 
moved, cleansed,  and  again  inserted.  If  tlie 
obstruction  to  respiration  is  removed,  the  can- 
ula may  be  withdrawn  and  the  orifice  allowed 
to  heal ;  but  it  not,  the  canula  must  continue 
to  be  worn.  If  the  operation  is  performed  to 
aid  in  restoring  animation  or  to  remove  a  for- 
eign body,  no  canula  need  be  inserted,  and 
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th«  wound  iboold  be  dosad  bo  Boon  u  the 
object  JB  affaoted. 

lUGHTTE  (Or.  Tpaxfn,  rough),  «  rook  of 
TOloanio  origin,  named  from  the  ronghneM  of 
its  Barfaca.  It  aoasiBts  ohiafly  of  glaasj  feld- 
apnr,  aometimas  BBBOoi&ted  with  hornblende, 
&nd  also  with  angita.  When  tliesa  mineralB 
predomioate,  tha  rock  paiies  into  the  wieties 
of  trap  o&Ued  basalt,  greenstone,  dolerite,  &o. 

IVtCE  150  P08LIC1TI01I  SOOBnSS.  The 
printing  of  short  reli^ons  troatises  and  narra- 
tives for  cheap  or  grataitoQS  diBtribntion  was 
very  early  praotised.  Indeed,  prior  to  the  in- 
troduction of  printing,  Wjclifle  oiroiilated  his 
views  by  means  of  brief  aawja,  which  were 
transcribed  and  passed  from  hand  to  hand. 
Strype  testifies  to  the  cironlation  of  some  of 
Tyndale's  tracts  about  1680.  In  the  ITth  oea- 
tury  there  were  associations  for  printing  and 
promoting  the  sale  of  reli^ons  works.  In 
ITOt  tha  "  Society  for  Promoting  Ohristian 
Knowledge,"  conaiatiug  of  memben  of  the 
cbarch  of  England,  was  founded  to  promote 
charity  aohools  ill  all  parts  of  England  and 
Wales,  and  to  disperse  both  at  home  and 
abroad  Bibles  and  traoU  of  religion.  In  1742 
John  Wesley  began  the  publication  and  dis- 
tribution of  tracts  and  books  on  a  large  scale, 
and  in  1TS3  he  and  Dr.  Ooke  organized  the 
''  Society  for  the  Distribution  of  Tracts  among 
the  Poor."  In  ITBO  the  "Bodety  for  Promo- 
ting Religions  Knowledge  among  tha  Poor" 
was  organized  in  London,  and  was  tha  first 
publishing  society  in  which  members  of  difFar- 
ent  religious  denomEnstions  ware  nnitad.  In 
17C6  Bociatiea  were  established  at  Edinborgh 
and  Glasgow  for  similar  objects,  and  for  sav- 
aral  years  mrcolated  many  religiooa  pnbllca- 
tiona ;  but  evantaally  they  as  wall  as  Uie  Lon- 
don society  declined.  In  1TQ6  Miss  Hannah 
Hore  ooromanoed  at  Bath  a  monthly  series  of 
short  religions  tales  which  she  named  "  Gbeap 
Repository,"  of  which  3,000,000  copies  ware 
sold  the  first  year.  In  it  was  published  dia 
widely  popular  story  of  "  The  Shepherd  of 
Salisbury  Plain."  Mrs.  Rebaooa  WilkinBon, 
of  Olapham,  Surrey,  also  wrote  and  published 
many  small  books  and  tracts.  The  "Philan- 
thropic Society  "  printed  for  her  in  the  oomrse 
of  a  few  years,  commencing  with  1T93, 440,250 
oopiea  of  books  and  tracts. — In  1798  tha  "  Re- 
ligious Tract  Society,"  or  aa  it  is  now  oaUad 
the  "Religious  Tract  and  Book  Society  of 
Scotland,"  was  founded  in  Edinburgh  by  the 
Rav.  John  Oampbetl,  a  missionary  to  Airios, 
In  185S  this  soiuaty  adopted  tha  colportage 
system  of  tha  American  tract  society,  to  which 
it  has  since  given  a  large  part  of  its  effort. 
In  that  year  it  sent  out  three  colporteurs;  in 
ia7S  it  sent  ant  334  in  Scotland  and  20  in  the 
north  of  England.  In  the  year  ending  March 
81,  1875,  its  circulation  was  2,855,000,  inclu- 
ding 56,000  copies  of  the  Scriptures  and  130,- 
000  other  bound  volumes,  baeidas  800,000  hymn 
books,  1,240,000  pariodicals,  and  1,140,000 
traots.— Tha    "Religioufl  Tract   Society"  of 
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London  was  founded  in  Hay,  1799.  It  had 
its  origin  in  the  labors  of  tha  Rev.  Qaoi^ 
Border  of  Coventry,  who  had  begns  printing 
tracts  on  his  own  account  in  17tit,  of  a  more 
directly  raligiona  character  than  those  of  Miaa 
More.  He  eontinned  their  occasional  issue  in 
oonnaction  with  some  friends  for  several  years, 
and  then  convened  a  meeting  of  ministers  by 
whom  tha  society  was  established  under  its 

Saaent  name.  Among  tham  were  the  Rav. 
essrs.  Rowland  Hill,  William  Kawman,  Mat- 
thew Wiiks,  and  Joseph  Enghes,  (or  many 
years  its  aecretary.  Ita  entire  receipts  the 
first  year  were  £467  7f.  4d.,  of  which  £203 
10(.  Sd.  were  from  contributions,  iut.,  and 
£308  IGs.  8d.  from  sales.  In  184B,  when  the 
society  c«labrated  its  inbilee,  they  had  risen 
to  £60,981  15*.  8<;.,of  which  £4,989  2f.  Sd. 
werefrom  contributions,  &c.,  and  £44,803  16s. 
6d.  from  sales.  Tha  total  receipts  of  60  year« 
from  contributions  and  legacies,  up  to  1849, 
were  £152,552  S«.,  from  aales  £1,028,215  13s: 
Id.,  making  with  other  items  £1,202,342  ISs; 
9d.  By  the  expenditure  of  this  sum  the  sooie^ 
had  published  5,148  difierant  works  in  110 
languages  and  dlalacta,  of  which  it  hod  issned 
over  600,000,000  oopias.  It  now  keera  on  its 
catalogue  about  10,000  diSerent  publications. 
It  issned  during  the  year  ending  March  81, 
1S7G,  80S  naw  volumes  and  1B7  new  tracts. 
The  total  circulation  from  tha  home  deposi- 
tories during  the  year  was  46,586,057,  inclu- 
ding about  23,000,000  tracts.  The  issues  in 
foreign  depoaitories  in  Europe,  India,  China, 
Africa,  and  alsawhere  were  about  10,000,000 
more.  The  entire  number  of  issues  siuoa  tha 
formation  of  the  society  wbb  about  1,595,000,- 


and  others  in  tha  principal  cities  of  continental 
Europe,  in  Constantinople,  Beyront,  and  diSer- 
ent  cities  of  India,  China,  and  Japan ;  and  there 
are  auxiliary  and  cooperating  sociatias  in  Great 
Britain,  Canada,  and  Australia.  During  tha 
year  it  made  grants  of  books  and  tracts  to  tha 
oolportenrs  in  the  north  of  England  from  tha 
rell^ous  tract  and  book  society  of  Scotland, 
and  a  grant  amounting  to  £400  to  tha  negroes 
of  tha  southern  United  States.  There  are  eev- 
eral  other  societies  in  Great  Britain  for  the 
circulation  and  distribution  of  reli^ous  books 
and  tracts,  each  of  the  principal  religions  de- 
nominations having  one  or  more. — Tha  most 
important  of  tha  tract  societies  of  continantal 
Enropa  is  tha  Hamburg  tract  society,  organised 
in  1636,  which  issued  from  April  1,  1872,  to 
Not.  I,  1874,  2,648,000  oopias  of  its  publica- 
tions in  Oerman,  Danish,  and  Lettish ;  and  it 
has  issued  sinoe  its  organixation  27,000,000 
tracts  in  seven  languogefl.  The  Paris  tract 
society  has  issned  666,880  publicationB.  The 
Tooloosa  book  sodety  has  issned  187,129  toI- 


byGoogle 


TBAOT  ASD  PUBLICATION  SOOIXTIES 


881 


amM.  The  ersngelioal  society  of  Geoeva,  or- 
Raniud  in  ISSl,  expended  in  1874  |1D,000,  and 
hu  iwaed  in  all  S3S,000  woiumvt  and  8,000,000 
tracts.  The  Belgian  eTingelical  so«ietj  iuaed 
1,880  Tolomes  and  202,000  tracti  in  1874.  The 
British  American  book  and  tract  Bociety  was 
organised  at  Halifax  in  1607,  and  haa  given  its 
effort  largelj  to  colportage.    In  1874  it  em- 

floyed  S6  colporteurs  at  an  expense  of  $84,029. 
U  total  ezpenditare  has  been  tl6y,19B.— The 
first  religions  poblieatioii  society  in  the  United 
States  waa  the  "  Methodist  Book  Concern," 
originally  established  in  Philadelphia,  which 
isaued  its  first  pablication  in  1T8B.  It  was  re- 
moved to  New  York  in  ISO^  and  for  2B  years 
had  its  depository  in  Crosby  street.  In  1822 
the  agents  eetablifihed  a  bindery,  and  tn  1824 
added  a  printing  office.  In  1833  it  was  re- 
moved to  No.  200  Mnlberry  street,  and  in  Feb- 
ruary, 1880,  its  premises  were  destroyed  by 
fire,  and  a  loss  of  $360,000  incurred.  A  new 
bnUding  was  immediately  erected  on  the  same 
site,  which  is  still  ooonpied  by  the  printing 
office  and  bindeiy.  In  186EI  a  building  for  a 
aalea  boose  and  offices  was  pnrohaaed  in  Broad- 
way at  the  comer  of  11th  street.  The  book 
conoem  has  a  depository  in  Cincinnati,  which 
pnblishea  periodicals  and  a  few  books ;  it  has 
also  depositories  publishing  denominabonal 
joamals,  and  keeping  fnU  eopplies  of  its  books, 
at  Boston,  Pittsbonh,  Chicago,  Bt.  Lonis,  and 
San  Francisco;  and  Uie  ministers  of  tlie  de- 
Doraination  are  agents  for  the  sale  and  oironla- 
tion  of  its  jonmals  and  tracts.  Its  pnbUca- 
tions  consist  of  books,  periodicals,  and  tracts. 
The  book  concern  is  oondncted  strictly  as  a 
bnsineas  honae,  and  makes  no  donations.  In 
1874  the  Methodist  Episcopal  tract  society 
made  donatJons  of  tracts,  purchased  from  the 
book  conoem,  to  the  value  of  (16,000,  beeides 
contribnting  more  than  $6,000  for  the  pnblica- 
tions  of  misMonary  presses  in  foreign  lauds. 
In  1844  the  division  of  the  Methodist  ohnrch 
led  to  the  organization  of  a  book  concern 
connected  with  the  Methodist  ohnrch,  South, 
at  Nashville,  Tenn.,  which  eventually  re- 
ceived $200,000  of  the  capital  of  the  book 
concern  as  the  share  of  the  church  sonth. 
— The  Rev.  Dr.  John  Btanford  pablished  tracts 
in  New  Tork  In  1788.  In  1808  the  Massa- 
chusetts "Society  for  Promoting  Christian 
Knowledge"  was  formed  by  the  Bev.  Dra. 
Tappan,  Holmes,  and  Morse,  Lientenant  Oov- 
emor  Philips,  and  others.  This  seems  to  have 
been  the  earliest  undenominational  tract  so- 
ciety organized  in  America.  Subsequently  nu- 
merons  local  societies  spmng  into  existence, 
of  which  the  "Religions  Tract  Society"  of 
New  York,  founded  in  1813,  and  the  "New 
England  Tract  Society"  at  Andover,  in  1614, 
seem  to  have  been  the  most  efficient.  The 
latter  grew  rapidly,  and  in  18S8  changed  its 
name  to  the  "American  Tract  Society,"  and 
shortly  thereafter  its  location  to  Boston,  great- 
ly enlarging  its  operations.  In  1626  U)is  so- 
cSetj  bad  206  aoziliariea,  had  isnied  177  gen- 


eral tracta  and  19  of  a  series  for  the  TOnng, 
had  published  in  all  over  600,000  copies,  and 
bad  oommenced  the  pnbUcation  of  an  almanao 
and  a  monthly  jonrnal.  In  the  spring  of  1886 
the  "American  Tract  Society"  was  organiied 
in  New  York,  and  was  intended  to  nnite  the 
local  societies  then  in  existence  as  far  aa  pos- 
sible as  auxiliaries.  The  Boston  society  be- 
came a  branch  of  it.  This  union  continued 
till  May,  1869,  when,  in  consequence  of  the 
dissatisfaction  of  a  considerable  number  of  the 
members  in  New  England  and  elsewhere  at 
the  hesitation  of  the  American  tract  society 
in  New  York  to  publish  tracts  or  treatises  on 
the  subject  of  slavery,  the  two  societies  re- 
somed  their  independent  organizations.  In 
1870  the  total  sales  of  the  society  at  Boston 
amounted  to  $]08,0ST  S6,  and  the  expenses 
of  the  charitable  department  to  $7,970  96. 
In  1871  it  simplified  its  nlsn  of  operation  by 
contracting  with  a  publianing  house  to  print, 
bind,  and  sell  its  tracts,  periodicals,  and  books. 
This  arrangement  proved  efficient  and  econom- 
ical, and  enabled  the  society,  while  carrying 
forward  its  usnal  work,  to  clear  off,  b^ore 
May,  1875,  a  debt  of  $22,49S  27  incurred  pre- 
vious to  1671.  This  plsn  is  still  ^rsned.  The 
American  tract  society  in  New  York,  owning 
a  larse  building  in  NsBsao  and  Spruce  streets 
called  the  "Tract  House,"  manufactures  it* 
pnblications,  and  has  become  one  of  the  largest 
of  the  national  benevolent  societies  of  the 
country.  At  first  only  English  tract!  wera 
printed,  SIG  the  first  year;  the  third  year  one 
volume,  and  tracts  in  Spanish,  French,  and 
Gemian.  Every  succeeding  year  the  list  was 
enlarged,  until  at  the  end  of  60  yeara  (1875) 
its oatalogne contained  1,188  volnmeeand  8,497 
smaller  publications.  In  1848  was  commenced 
the  "American  Messenger,"  a  monthly  fam- 
ily paper;  in  1847  the  Sotiehn/ter,  a  Qermaa 
paper;  in  1862  the  "Child's  Paper,"  an  illus- 
trated juvenile;  in  1671  the  "Morning  Light," 
an  illustrated  monthly  for  beginners,  the  "  li- 
lustrated  Christian  Weekly,"  and  the  Vol^ 
fnwid,  a  similar  weekly  in  German.  The 
average  daily  issne  from  the  ta'act  honse  Is 
64,000  copies  of  publications,  of  which  4,000 
ore  volumes;  and  the  entire  issue  from  the 
beginning  has  been  856,718,836  copies,  of 
8,888,141,681  pages,  of  which  881,688,819 
copies  were  tracts  averaging  about  6  pagea 
each,  and  27,036,026  volumes,  averaging  about 
208  pages;  86,807,808  tracts  and  2,608,884 
volumes  were  in  foreign  languages.  The  so- 
ciety has  also  eifiended  in  printing  at  mission 
stations  in  foreign  lands  $616,687  80.  The 
entire  receipts  from  April,  1626,  to  April, 
1676,  were  $18,697,669  68,  of  which  $8,g57,. 
219  60  were  from  sales,  $812,274  89  from 
rents,  and  $4,826,066  44  from  donations  and 
legsciea.  In  1642  the  society  commenced  its 
colportage  system,  which  it  has  maintained 
up  to  ^e  present  time.  The  tolportnr,  aa 
the  term  is  Mnployed  by  the  sodety.  Is  an  itin- 
erant missionary,  who  diftribnUa  ita  pnblica- 
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tions  either  ij  lale,  partial  sale,  or  ^ft,  u 
maj  Mem  best  in  each  osae,  from  the  denre 
to  do  good,  and  also  engages  as  opportonitr 
offers  in  the  more  direct  raiasionsrf  labors  of 

E reselling,  prater,  and  religioue  conversation ; 
is  eipenaes  are  partly  defrayed  b;  the  socie- 
ty, ana  partly  by  the  aalea  of  hooka.    Throagh 
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this  agency,  for  the  84  years  from  its  estab- 
lishment in  1842  to  1ST6,  10,603,696  Tolomes 
were  aold  and  S, 780,066  given  away. — The  dif- 
ferent religious  denominations  liave  each  also 
their  tract  or  publication  societies,  of  which 
the  most  important  particolars  are  given  in 
the  following  table; 
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mcriRIlinSM,  a    movement    nitbin    the 

ohnroh  of  England,  so  called  from  a  aeries 
of  papers  entitled  "Tracts  for  the  Times," 
pablisbed  at  Oxford  from  188S  to  1841.  It 
may  be  traced  to  the  agitation  of  Roman 
Oo&olio  emancipation  in  parliament,  and  par- 
ttoulariy  to  the  suppression  of  the  sees  of  the 
Irish  bishops  who  voted  against  the  reform 
hill  in  the  house  of  lords  in  1B31.  An  address 
deprooatiog  change,  and  nrging  a  revival  of 
the  snoient  discipline,  was  presented  to  the 
archbishop  of  Oanterbury,  signed  by  7,000  cler- 
gymen ;  in  the  following  May  the  king  alluded 
to  the  movement  in  his  birthday  speaoh ;  and 
meetings  were  held  throughout  the  country 
in  behalf  of  the  maintenance  of  the  cburoh. 
The  sentiments  now  advocated  hod  been  al- 
ready expressed  by  the  Rev.  John  Keble  in  his 
"  Christian  Year  "  (1837),  and  by  the  Rev.  Hugh 
James  Rose  in  the  "British  Magazine."  In 
Jnly,  18S3,  a  conference  was  held  at  Hadleigh, 
whioh  led  to  the  pnbllcation  of  the  "  Tracts 
for  the  Times."  -  These  were  90  in  number, 
and  oonaisted  of  eitracts  from  the  writings  o( 
the  ante-Nicene  fathers  and  some  later  eoole- 
siaatioal  aatliorities,  and  original  works  by  £. 
B.  Fusey,  John  Keble,  Issac  Williams,  John 
Henry  Newmon,  and  others.  They  advocated 
the  doctrines  of  apostolical  saooession,  baptis- 
mal regeneration,  the  real  presence,  priestly 
sbsolntion,  the  authority  of  the  charch,  and 
the  vatae  of  tradition.  The  movement  cul- 
minated in  the  publication  of  tract  No.  90, 
whioh  maintained  the  compatibility  of  the 
thirty-nine  articles  with  the  doctrines  of  the 
Roman  Catholic  ehnroh.  This  was  condemned 
by  the  hebdomadal  board  of  Oxford  univer- 
alty  in  1841,  and  its  author,  Dr.  Newman,  in 
ISiS  resigned  his  vicarage  of  St.  Mary's,  Ox- 
ford, and  in  184fi  entered  the  Roman  Cath- 
olic oharoh.  In  1B48  Dr.  Pnsey  was  suspend- 
ed from  the  o£Bce  of  nniversity  preacher  on 
AOoonnt  of  a  aermon  on  the  eDcharist.  The 
tawtanan  movement  has  resulted  in  the  de- 
velopment of  high  church  and  ritnalietic  views, 


the  restoration  and  baildiug  of  nnmerona 
□horches,  and  the  secession  of  many  members 
of  the  church  of  England,  including  some 
clergymen  of  distinction,  to  the  Roman  Cath- 
olic ohnrch. — See  Perceval,  "Collection  of 
Papers"  (1842);  W,  Pahner,  "Narrative  of 
Events"  (1848);  and  F.  Uakeley,  "Historical 
Notes  on  the  Troctarian  Movement"  (1865). 

mcnttS,  HetslBe.    See  FsBEnra,  Ei-ieu. 

IKICT.    See  Dkstittt  de  Tbaot. 

lUDE  MIBK,  the  name,  aymbol,  form,  or 
device  used  by  a  manufactarer  or  merchant  to 
diatingoish  the  merohandiae  which  he  produces 
or  sells  from  that  of  others.  In  order  that  such 
merchandise  may  be  known  as  his,  and  that  be 
may  seoore  the  profits  arising  from  its  repnta- 
tion  for  snperiority.  Trade  msrks  have  long 
been  protected  by  law,  on  the  general  princi- 
ples of  equity,  in  nearly  all  civilized  oonntries; 
bat  statates  for  this  purpose  ore  of  recent  ori- 
gin. The  object  of  sncn  laws  is  not  only  to 
secnre  to  the  individual  the  fraits  of  his  skill, 
industry,  and  enterprise,  bat  also  to  protect 
the  public  against  frauds.  In  the  United  Stat«« 
trade  marks  ore  protected  by  the  statete  of 
1870,  which  is  the  first  one  passed  by  congress 
for  this  purpose.  It  does  not  interfere  wiOi  the 
common  law  protection,  whioh  is  open  to  every 
person  independently  of  the  stotnte.  It  pro- 
vides thst  sny  person  or  firm  domiciled  in  the 
United  States,  or  any  corporation  created  by 
the  law  of  the  United  St^es  or  of  any  state, 
may,  by  complying  with  the  requirements  of 
the  act,  obtain  protection  for  sny  lawful  trade 
mark  to  which  he  or  it  is  entitled,  tor  the  term 
of  80  years,  with  the  privile)^  of  a  renewed 
term  for  the  same  period.  Every  applicant 
must  record  in  the  patent  office  his  name,  reei- 
denoe,  and  place  of  bnsinese ;  the  oiaas  of  mer- 
chandise, and  the  particnlar  description  of 
goods  comprised  in  such  class,  to  which  the 
trade  mark  has  been  or  is  intended  to  be  ap- 
plied ;  a  description  of  the  mark,  with  facsimi- 
les thereof  and  its  mode  of  nse ;  and  the  length 
of  time,  if  any,  daring  which  it  has  been  used. 
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He  must  also  paj  a  f«e  of  |S0,  and  fllo  a  swora 
deolaration  that  ho  is  entitled  t«  the  exolnsive 
use  of  the  mark,  and  that  the  deacriptSon  sad 
facsimiles  preiented  are  true  representationB. 
If,  on  examinHtioD  in  the  patent  office,  such 
Bfmbol  is  found  to  have  tne  reqaisites  ol  a 
valid  trade  mark,  it  is  re^stered,  and  the  own- 
er becomes  entitled  to  legal  and  equitable  rem- 
edies against  its  violation. — Property  in  a  trade 
mark  is  aoqnired  bj  the  original  application  to 
•ome  speote*  of  merchandise  of  a  device  or 
symbol  not  in  actual  nae  to  designate  articles 
of  the  same  kind  or  class.  If  snch  symbol 
have  the  essential  qnalitiee  of  a  lawful  trade 
mark,  the  owner  becomes  entitled  to  its  ezda- 
sive  nae  within  the  limits  prescribed  by  law. 
Bnt  whoever  first  adopts  a  mark  aoqnires  a 
right  to  its  eiolasive  ose  only  in  connection 
with  the  partionlar  olaas  of  merehandlae  to 
which  he  has  applied  it.  His  right  to  nse  it  as 
a  mark  on  iron  does  not  prevent  its  lawfnl  nse 
by  another  on  oloth.  The  mark  must  also  be 
put  into  aotoal  use  before  it  may  be  claimed 
exclusively  by  any  person ;  protection  begins 
from  the  tdme  of  snch  nse,  withont  regard  to 
whether  the  mark  has  gained  a  repntation.  "So 
person  will  be  protected  in  the  use  of  a  trade 
mark  which  la  not  truthful,  and  ia  used  with 
the  deeign  of  deceiving  the  public,  or  which  is 
employed  in  any  unlawful  bnsiness,  or  upon 
any  injurious  article. — One  of  the  most  impor- 
tant reqiiisit«s  of  a  valid  trade  mark  is  that  it 
aholl,  either  by  Itself  or  by  associstioD,  point 
distinctively  to  the  origin  or  ownership  of  the 
article  to  which  it  is  applied.  By  its  individu- 
ality, it  must  associate  the  merchandise  with 
the  prodncer  or  the  place  of  production,  so 
that  the  pnrchaser  may  know  toat  all  articles 
bearing  the  same  mark  are  genuine  and  of  the 
aame  quality  and  from  the  same  source.  The 
mark  thus  becomes  equivalent  to  the  owner's 
oommerciat  signatore. — No  person  has  a  right 
to  the  exclusive  use  of  a  mars:  which  is  of  such 
ft  character  that  others  may  employ  it  with 
equal  truth.  A  generic  name  of  on  article,  or 
one  merely  descriptive,  or  representing  the 
kind,  quality,  ingredienlA,  or  characteristics  of 
the  article,  may  not  be  nsed  as  a  valid  trade 
mark.  "Parchment  deed,"  "beeswax  oil,'' 
"superior  white  wheat,"  "desiccated  codfish," 
are  not  valid  as  trade  marks,  beoanse  they  are 
the  proper  descriptive  appellations  of  the  arti- 
cles. Geographical  namy  nsed  in  their  proper 
sense  cannot  become  lawful  trade  marks.  All 
coot  mined  in  the  Lockswsnna  valley,  or  all 
wheat  grown  in  California,  may  be  sold  as 
"Lsckswanna  coal"  or  "California  wheat," 
by  whomsoever  produced.  But  if  the  phrase  is 
nsed  as  an  arbitrary  symbol,  and  is  not  intend- 
ed to  represent  that  the  merchandise  is  pro- 
duced in  the  region  bearing  the  name,  and  is 
so  understood  by  the  pnblio,  it  may  be  monopo- 
lized as  a  mark  for  any  class  of  goods.  "De- 
mascns  blade,"  applied  to  scythes  made  in  the 
United  States,  is  a  valid  trade  mark. — It  is  not 
dearly  settled  how  far  s  person's  own  name 
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wUI  constitute  a  valid  trade  mark  indepen- 
dently of  the  statute.  In,  general  all  persons 
of  the  same  nsme  have  an  equal  right  to  any 
honest  use  of  such  name,  Bnt  if  one  person 
has  acquired  a  valuable  repntation  for  his  own 
name  in  connection  with  a  particular  kind  of 
merchandise,  a  court  of  equity  might  restrain 
another  person  of  the  same  name  from  using 
it  as  a  trade  mark  for  the  same  class  of  goods, 
if  his  intent  were  clearly  to  deceive  the  pub- 
lic and  to  injure  the  person  who  had  first  so 
employed  it.  The  statute  of  1870  prohibits 
the  registration  of  any  proposed  trade. mark 
"which  is  merely  the  name  of  a  person,  firm, 
or  corporation  only,  nnless  accompanied  by  a 
mark  snfEcient  to  distinguish  it  from  the  same 
name  when  used  by  other  persons;"  except 
that  any  lawful  trade  mark  in  use  when  the 
act  waa  passed  may  be  r^stered.  Names  of 
persons,  living  or  dead,  o^er  than  the  owner 
of  the  trade  mark,  may  be  monopoiiEed  as  ar- 
bitrary, Symbols  for  any  class  of  goods,  a* 
"  Bismarck  coUor,"  psendonjmea  or  imaginary 
names,  &c.,  will  also  be  protected.  Mere  ini- 
tials or  numerals  do  not  generally  constitute 
valid  trade  marks,  bntmay  became  so  in  special 
cases.  The  tiUe  of  a  book,  newspaper,  maga- 
zine, or  other  publication  may  have  the  essen- 
tial characteristics  of  a  trade  mark ;  but  in  such 
cases  protection  has  usually  been  granted  on 
the  ground  of  fraud  committed  by  the  person 
who  has  unlawfully  appropriated  snch  title,  or 
one  closely  resembling  it — Property  in  a  trade 
mark  is  invaded  when  a  person  falsely  uses 
snch  mark  or  a  colorable  imitation  of  it,  with 
the  intention  or  effect  ol  falsely  representing 
his  own  goods  as  those  of  another.  The  nsuid 
remedy  of  the  injured  person  is  by  on  injunc- 
tion restraining  the  wrong  doer  from  a  fnrther 
nse  of  the  name,  or  by  an  action  at  law  for 
damages.  Generally  on  injunction  will  be 
granted  by  a  court  of  equity  only  when  the 
petitioner's  legal  title  is  clear.    If  the  lawful 


doer,  or  he  may  aue  at  lew  for  the  loss  be  has 
sustained.  The  good  will  of  s  trade  is  a  spe- 
cies of  property  analogous  to  that  in  trade 
marks. — The  statute  of  1870  provides  for  ei- 
t«nding  protection  to  the  trade  marks  of  aliens 
resident  in  any  foreign  country  which  by  treaty 
or  convention  oSords  similar  privileges  to  citi- 
zens of  tiie  United  States.  Treaties  and  con- 
ventions for  this  porpose  have  been  concluded 
with  France,  Belgium,  Germany,  the  Austro- 
Eungorian  empire,  and  Russia.  The  principal 
countries  of  Enrope  have  passed  laws  for  the 
protection  of  troae  marks,  and  in  some  it  is 
obligatory  npon  manufacturers  to  affix  narks 
to  their  products. 

IUDE8  nnON,an  aaM>ciatIon  of  workmen  for 
concerted  action  upon  questions  of  wages,  hours 
of  labor,  and  other  conditions  of  employment, 
and  for  mntual  relief.  Apart  from  the  me- 
diaeval craft  guilds,  which  included  employers 
(see  QciLo),  combinatiuas  of  workmen  to  oh- 
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tain  inareued  wsgei  have  oocadcniftDj  appeared 
forHveraloentariea;  bntantil  a  oompfU'atiTelr 
reoent  date  thej-  were  ererjwhere  uie  objeot 
ot  severe  legal  peaalties.  Toward  tha  close  of 
the  last  oentary  the  formation  of  workmen's 
■ooietiea  received  a  new  impalse  from  the  in- 
trodactioD  of  maohiner;,  which,  b;  oonoen- 
trating  the  leading  induitries  in  large  eitab- 
liahmenta,  gradnaU^  reduced  manj  amall  niaa- 
ten  to  the  poiition  of  laboreri,  and  Tastlj 
inoreaaed  the  difflonlt;  of  rising  from  the 
working  to  the  emplojing  olaas.  In  England 
'    m  had  been  formed  among  the  wool  oomb- 


ways;  and  in  1824  a  committee  of  the  house 
of  oommons  reported  that  theae  lawB  had 
onlj  produced  irritation,  distrost,  and  violenoe. 
Tbey  were  rejiealed,  and  an  act  waa  passed  to 
protect  oombinationB  of  workmen  or  emploj- 
era  from  proseootion  for  oonai^aor  under  the 
common  law.  Later  acta  were  still  more  fa- 
Torable  to  the  nnions,  iirovidiiig  for  tJieir  re- 
gistration and  enabling  tJiem  to  hold  real  eetate. 
At  the  beginning  of  187S  the  nomber  of  mem- 
bers enrolled  in  Uie  trades  onions  of  the  United 
Kingdom  was  estimated  at  1,300,000,  of  which 
number  more  than  one  fonrth  is  comprised  in 
the  li  societies  named  in  the  following  table ; 


Vid*Mlj  aoclMy  of  opanlli 

Tlidted  opntln  muoBB  orScsUud 

meauUr  wdfl^  of  Itch  tbuiddn  of  gii^—ii<_  Inlind,  ud  Wala 
B.n w J  .-m  rtilp  bnllden^TJiwt  BrtUlD  ud  IwlMifl 


Tat  ToiluUn  mine 

HortbinDbsrbiod  mlMn'  matiul  oouBdMit  tuooUtlOD . . . 

HMhuu]  ifiTlaiUanl  libonn'  Daton 

Annlcwnimd  iModMtoa  ot  Dpendve  ootton  iiiliuMn.. . 


SO,UO« 


The  following  sooietiea  comprised  in  1875  a 

membersliip  of  2S8,660 : 

Mlnen' Mtloiisl  oolon l*e,OI» 

8<mth  Torkihin  mlnen' UMxHutlDn HfiM 

Eut  Luicuhlrfl  powAT'loom  wHTBrfl ...,.  16,000 

Fadanlimloo  of  ngiimltinil  U>o»n 30,000 

Eeutud  Buuai  4gtleiiUiml  lilairen' UDloa 10^000 

S«non]  anion  af<arpeDtsnuid}alDen 9.700 

OpmitiTi  bricUnTin'  uotdent  ud  burUI  uotatr...  T.3G0 

tlnlUd  Kingdom  •odetj  or  coMli  tmlldm 1,800 

Nortti  W*Iu  qaurrmui'i  union T,MO 

The  28  societies  named  above  comprise  all  hav- 
ing not  lass  than  7,000  members  which  were 
represented  in  the  national  trades  anion  oon- 

EesB  at  Liverpool  in  Janaarj,  1875,  or  in  that 
Id  in  Glasgow  in  October  of  the  same  year, 
besides  a  few  that  were  not  represented  in 
either.  Their  a^regate  membership  is  B70,- 
700,  or  nearly  half  of  the  total  estimated  mem- 
bership of  the  trades  anions  of  the  kingdom. — 
Trade  societies  comprise  those  organized  for 
trade  purposes  alone,  snch  as  motnal  aopport 
In  strikes,  and  those  which  are  also  matnal 
benefit  associations,  the  latter  class  now  com- 

E rising  nearly  sU  of  the  stronger  organizationa, 
1  which  the  expenditnres  for  benefits  are  nsn- 
allj  mnch  ^eater  than  those  incurred  for 
strikes.  But  on  the  other  hand,  the  amalga- 
mated association  of  miners  paid  £90,000  with- 
in one  year  {1874-'6)  to  assist  branches  on 
strike  in  South  Staffordshire.    By  the  periodi- 

■  Of  tli«a«  T  von  In  AnstnlU.  «  In  How  ZeOtaH.  t  In 

Chudn,  SI  In  the  Dnllsd  gtat«g,  ud  t  In  othor  «nmMM. 

t  or  tbou,  It.  comprialna  MT  memben,  were  la  tha  Uni- 
ted BlaM,  ud  4  wm  In  Cuidi. 


oal  pnblioation  of  reports  showing  the  state  of 
trade  in  Tsrions  towiis  and  districts,  some  of  the 
unions  render  valuable  service;  and  another 
useful  device  is  that  of  keeping  in  each  of  the 
larger  towns  a  "vacant  book,"  in  which  the 
names  of  men  out  of  employment  and  employ- 
ers in  want  ot  men  are  re^stered.  The  qnali- 
fioations  for  memberahip  generally  include  good 
health,  sonnd  phydqne,  ability  as  a  workman, 
steady  habits,  and  good  moral  character ;  and 
(except  in  societies  of  unskilled  laborers)  the 
candidate  must  have  served  a  regular  appren- 
ticeship to  his  trade.  The  minimum  limit  of 
age  for  admiasion  to  full  membership  is  nan- 
ally  21  years ;  the  maximum  varies  from  8C  to 
SO  years.  A  prime  object  of  theae  organiza- 
tions is  to  obtain  better  wages,  shorter  time, 
or  more  agreeable  oonditjons  of  employment. 
They  discountenance  long  engagements  at  a 
preBstablisbed  rate  of  wages,  oppose  the  prac- 
tice of  working  beyand  tne  customary  faonrs, 
object  to  working  in  the  same  establishment 
with  non-unionists,  and  nsually  seek  to  estab- 
lish in  each  town  or  district  a  minimum  rat«  of 
wages.  In  the  skilled  trades  they  insist  upon 
apprenticeship,  and  aeek  to  regulate  the  pro- 
portion between  apprentices  and  workmen,  de- 
fending tJieir  action  on  the  ground  that  it  is  the 
workman,  and  not  the  employer,  who  instructs 
the  apprentice.  In  the  various  tradst  coa- 
nected  with  building  and  engineering  the  mem- 
bers of  the  unions  generally  refuse  to  work 
under  piece  masters  or  sub-contractors.  The 
objectioD  to  pieoe  work  is,  that  it  ia  desired  by 
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the  emplojera  odIj  for  the  purpose  of  eicltmg 
among  the  mea  a  spirit  of  rivalry,  which  in 
their  opinion  would  roaolt  in  s  redaction  of 
wag«8  or  an  increase  in  the  hoars  of  lalwr.  In 
the  mining  trade,  when  the  oatpnt  of  ooal  haa 
been  in  eicaw  of  the  demand,  they  hi 
timefl  insiated  on  diminishing 
order  that  the  price  might  not  lau  so  low  as  to 
entail  aredootion  of  wages.  Some  anions  have 
endeavored  to  fix  a  Umit  to  the  amoant  of  work 
which  eaoh  man  might  do. — One  of  the  best 
r«0alts  of  free  aasooiation  among  the  workmen 
of  the  United  Eingdom  is  the  mental  onltnre 
whioh  it  haa  promoted.  The  members  of  trade* 
unions  generally  believe  that  wagea  have  been 
oonaiderablj'  raited  tbroagh  their  agency,  and 
they  Dsnally  asanme  that  tnis  advantage  to  the 
workmen  has  been  gained  by  cutting  down 
the  profits  of  the  employee.  Some  employers 
deny  that  the  anions  have  aSeotad  wages  at 
all,  while  others  complain  that  they  have  af- 
fected them  to  an  injarious  degree.  Among 
politioal  eoonomieta,  some  strennonsly  maintain 
that  wages  can  only  be  determined  by  the  law 
of  sapply  and  demand ;  others  admit  that  oom- 
binatiou  may  have  raised  the  rate  of  wages  in 
particular  trades,  but  contend  that  it  has  there- 
oy  raised  the  price  of  the  prodncta  of  those 
trades  in  the  ssme  proportion,  and  thus  in- 
creased the  ooat  of  living  to  all  classes,  inclu- 
ding large  masses  of  workmen,  who,  without 
rooeiving  any  increase  in  their  own  wages, 
are  compelled  as  pnrohaaera  of  commodities  to 
oontribate  to  the  increase  received  by  their 
more  fortunate  fellows.  On  the  other  hand, 
Hr.  W.  T.  Thornton,  in  his  well  known  work 
on  labor  published  in  1669,  argaes  that  the 
eSorts  of  the  trades  unions  have  raised  the 
wages  of  laborers  in  general,  and  estimates 
the  addition  thus  made  to  the  aggregate  earn- 
ings of  the  working  men  of  the  United  Eing- 
dom at  £9,000,000  per  annum. — A  trades  union 
congress,  composed  of  delegates  from  different 
nnions  and  local  federations,  haa  been  held  an- 
naally  since  1869.  Thus  far  these  congresses 
have  conlined  their  attention  to  objects  which 
had  a  direct  relation  to  the  interests  of  the 
working  clasBBS,  such  as  providing  for  the 
proper  ventilation  of  minea,  and  reducing  the 
hours  of  labor  for  women  and  children.  To- 
ward the  adoption  of  such  measures  they  have 
materially  contributed,  and  the  passage  of  the 
labor  laws  of  18T5  is  mainly  attributable  to 
the  exertions  of  their  comtnittee.  A  federa- 
tion for  defensive  purposes,  called  the  United 
Kingdom  alliance  of  organized  trades,  haa  ex- 
isted for  several  years,  but  does  not  embraoe 
any  of  the  larger  unions.  There  is  also  a  work- 
man's international  league  (diatinot  from  the 
revolutionary  International  workingmen's  as- 
aociation),  having  for  its  object  concert  of  ac- 
tion between  English  and  foreign  workmen  in 
oert^n  tradea  wherein  the  keenness  of  inter- 
national competition  tends  to  depress  wages. 
— A  national  federation  of  associated  employ- 
ers of  labor  was  formed  in  August,  187B.    The 


scope  of  its  operations  was  limited  to  parlia- 
mentary legislation,  the  collection  and  distri- 
bution of  information  upon  industrial  ques- 
tions, and  the  endeavor  to  secure  unity  of  actitm 
among  employers.  The  masters  in  tlie  princi- 
pal trades  have  long  had  asBodations  for  the 
specific  purpose  of  resisting  those  of  Uie  men. 
In  ease  of  a  strike  against  one  of  their  mem- 
bers, they  assist  him  in  obtaining  other  work- 
men, supply  him  with  funds  or  credit,  under- 
take or  gaarantee  his  contracts,  and  in  other 
ways  help  him  to  dispense  with  hia  workmen 
until  they  accept  his  terms.  A  "lockout"  i> 
a  retaliatory  measure  on  the  part  of  employers, 
to  deprive  workmen  on  strike  of  assistance 
from  others  by  throwing  tlie  latter  out  of  em- 
ployment. The  occorrenoe  of  strikes  and  lock- 
outs has  often  been  attended  with  riotous  de- 
monstrations and  destruction  of  life  and  prop- 
erty. The  principal  strikes  since  the  repeal  of 
the  combination  laws  were  as  follows; 


I  tpbiMn. 

tjlMft  totu 

JltbepoiA  bnlUhi^  Mde« 

PrMloii  mttciii  tplnnen 

Amilfuuled  enjrtDeezi 

Pr«lffli  cotton  iplBDen 

LoDdos  bnlldlng  tndet. 

0«iiAi«J  lockoat  In  the  Inm  tndi 

Clyde  ihlp-lniDdliig  trade 

Korth  of  Englud  IrcD  tndtf 

ColUenar  South  Wile*. 


At  the  end  of  187G  a  strike  occurred  at  the 
Erith  iron  works,  which  threatened  to  become 
general,  the  workmen  resisting  and  the  em- 
ployers insisting  upon  piece  work. — Membera 
of  the  amalgamatea  society  of  engineers  who 
were  engaged  in  the  nnsnccesaful  strike  of 
1861  emigrated  the  sanie  year  to  Australia, 
and  established  a  branch  at  Sydney.  Trades 
unions  have  since  become  generd  in  Aus- 
tralia, and  have  enabled  workmen  not  only 
to  moke  their  own  terms  with  employers,  but 
to  exert  a  powerfnl  influence  upon  legislation, 
especially  in  defeating  appropriations  to  pro- 
mote immigration  of  laborers.  They  have  a 
trades  and  labor  council  comprising  28  societies 
and  8,000  members,  with  a  permanent  com- 
mittee on  parliamentary  representation.  In 
this  colony  eight  hours  aa  a  rule  constitute  a 
working  day,  and  wages  vary  from  1«.  to  2t. 
(34  to  48  cts.  gold)  an  hour.  Trades  nnions 
also  exist  to  soma  extent  in  New  Zealand  and 
other  British  colonies.  There  is  au  aaaocia- 
tion  known  as  the  "  Canada  Labor  Union," 
composed  of  delegates  from  the  local  trades 
unions,  the  object  of  which  is  to  influence 
legislation  in  the  interest  of  the  working  claas. 
There  are  no  trades  nnions  in  Oanada  of  na- 
tional (or  ratlier  of  colonial)  extent,  except 
those  which  are  connected  with  organisations 
in  the  United  States.— Trades  unions  after  the 
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EugUsh  modd  {OviMrlotiernni)  begui  to  sp- 
pear  io  Germuiy  in  I8S8.  The  Uwb  prohibit- 
ing combination  had  been  repealed  in  Frnisia 
two  jeara  belore,  and  a  law  pasted  permitting 
empIojerB  and  workmen  (ezoepting  agriooltu- 
ral  laborers)  to  arrange  terma  in  their  own 
wa]',  provided  they  abstained  from  physical 
oompnUioQ,  insults,  and  defamation.  A  aimi- 
lar  law  was  paused  by  the  parliament  of  the 
North  Gennau  confederation  in  1868,  The 
■ame  year  Dr.  Max  Hirsoh  formed  a  plan  to 
unite  the  working  classes  of  Gernuuiy  into 
one  confederation  nnder  a  central  direction. 
The  local  branohes  of  all  the  trades  within 
certain  limits  elect  some  central  branch  (if 
in  a  large  town)  or  the  branches  of  some 
central  place,  anil  commit  to  such  branch  or 
braneheB  the  aleotion  of  a  general  connoil, 
which  exercises  the  chief  executive  power, 
vhile  the  legialative  power  is  committed  to 
an  assembly  of  branch  delegates.  These  local 
or  district  federations  are  united  in  a  nation- 
al federation,  with  a  legislative  assembly  com- 
posed of  their  several  delegates,  and  a  cen- 
tral executive  committee  elected  by  the  as- 
sembly. There  is  also  an  ofGoer  known  as 
the  nnion  attorney,  who,  besides  being  the 
chief  bosiness  manager  of  the  confederation, 
hat  the  special  task  of  disseminating  its  princi- 
ples. Unlike  the  English  trades  anions,  which 
sprang  from  small  affiliations  spontaneonsly 
formed  by  the  working  men,  the  system  of  the 
German  Gfnerhnereine  originated  with  a  mem- 
ber of  the  professional  class,  and  existed  in  its 
completeness  as  an  idea  before  the  local  unions 
had  come  into  being.  The  number  of  members 
embraced  in  the  German  unions  is  therefore 
not  OS  great  as  might  be  expected,  in  view  of 
their  elaborate  organization.  In  186B  it  was 
stated  at  80,000,  comprised  in  2ST  local  socie- 
ties existing  in  146  towns,  and  representing 
thefollowingtrades:  miners,  masons  and  stone 
cutters,  potters,  carpenters,  shipwrights,  cabi- 
net makers,  shoe  and  harness  makers,  tailors, 
weavers,  painters  and  lithographers,  gold  and 
silver  smiths,  machine  builders,  and  metal 
workers.  Besides  these,  the  confederation  in- 
aluded  societies  of  factory  operatives  and  other 
workpeople  belonging  to  no  special  trade.  By 
1872  the  number  of  trades  had  increased  from 
IS  to  IS,  and  the  number  of  branches  from 
867  to  3S0;  but  the  membership  bad  fallen  oS 
to  the  extent  of  nearly  10,000,  which  was  at- 
tributed in  part  to  the  war  with  France,  and 
In  part  to  the  discoaragement  which  followed 
the  failure  of  the  great  strike  of  16SS  ampiT^ 
the  miners  at  Waldenbarg  in  Silesia,  which 
had  been  supported  by  the  confederation.  The 
increase  of  membership  in  1878  and  1874  was 
about  2,000.  There  are  large  numbers  of  Ger- 
man trades  unions  devoted  to  the  socialistio 
doctrines  of  Laisalle,  who  hold  aloof  from  the 
confederation  organized  by  Hirsch,  and  stig- 
matize its  leaders  as  "  harmony  apostles."  The 
growth  of  trades  unions  among  the  socialist 
workmen  is  greatly  checked  by  the  action  of 


the  police,  who  break  np  hirgo  niimb«n  of  nicb 
societies  every  year,  for  interference  in  politics. 
— In  France  the  legal  position  of  the  working 
class  with  respect  to  the  right  of  combination 
is  but  indistinctly  de&ned.  In  18A4  the  law 
upon  this  subject  was  so  modified  as  to  mek* 
coalition  no  longer  a  crime,  and  to  ^ve  to 
workmen  the  right  of  striking  as  well  as  that 
of  holding  public  meetings.  Bat  the  law  of 
1701,  which  prohibits  societies  composed  of 
persons  of  the  same  trade  or  profession,  was 
still  in  force.  As  the  authorities  had  long  tol- 
erated associations  formed  in  contravention  of 
the  taw,  the  workmen  now  organised  "soci- 
eties of  resistance,"  similar  to  those  trades 
unions  which  are  organized  for  trade  purpose* 
alone.  Many  of  these  were  afterward  affiliated 
with  the  international  association.  (See  Intkb- 
H^TioK&L  AeaocuTioH.)  In  1868  the  govern- 
ment intimated  that  the  various  trades  in  Paris 
would  be  permitted  to  organize  nnder  the  di* 
rection  of  syndical  chambers,  on  condition  of 
abetting  from  politics.  In  1S7G  there  were 
about  100  such  syndicates  among  the  employ- 
ers,  and  about  70  among  the  workmen.  Toe 
latter  were  refused  the  privilege  of  forming  a 
central  committee,  while  the  employers'  syndi- 
cates have  both  a  central  committee  and  & 
newspaper  organ. — In  Belgium  trades  unions 
have  become  prominent  within  a  tew  years 
past,  and  have  made  several  vigorons  strikes 
at  the  manufactaring  centres.  Bwitzerlaod 
has  flourishing  trades  unions,  which  resemble 
the  English  societies,  but  several  related  trades 
are  usually  represented  in  one  organization. 
They  embrace  both  trade  and  benefit  parposes, 
and  take  part  in  politics.  The  strikes  among 
the  Swiss  unions  from  1868  to  1878  inclodve 
varied  from  a  few  days  to  several  months.  In 
a  fair  proportion  of  cases  the  objects  of  the 
workmen  were  attained.  In  Italy  trades  unions 
have  existed  since  about  1869,  and  several 
strikes  have  occurred.  The  strictness  of  the 
combination  laws  has  depended  a  good  deal 
on  the  pleasure  of  the  tribunals  charged  with 
their  execution.  Ooalition  to  raise  or  lower 
wages  is  made  criminal  only  when  entered 
into  "  unjustly  or  abusively,"  or  "  without  rea- 
sonable cause."  There  ore  trades  anions  in 
other  European  countries,  but  they  exercise 
little  influence  on  industrial  relations,  and  no- 
where on  the  continent  are  these  organizations 
BO  powerful  as  in  the  United  Kingdom.  While 
the  laws  of  the  continental  conntries  repress 
combinations  to  raise  wages,  tbey  encourage 
provident  and  mutual  aid  societies. — Though 
the  working  men  of  the  United  Stat«s  have 
enjoyed  unrestricted  liberty  of  oombinotian, 
the  trades  unions  of  this  country  do  not  com- 
pare with  those  of  the  United  Kingdom  JQ 
membership,  resources,  or  discipline,  nor  in 
the  extent  to  which  they  have  combined  bene- 
ficial objects  with  trade  porposea.  The  follow- 
ing table  comprises  the  principal  unions  witli 
a  national  organization ;  all  of  these,  except 
the  miners'  union,  have  branches  in  Canada: 
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Th«  miners'  anion  oomprises  organfzattona 
which  have  existed  for  yeuTB  in  different  Blatet, 
of  which  the  etrongeat  was  that  of  the  anthra- 
cite miners  of  PannajlTanio.  The  member- 
ahip  of  the  national  aasodation  is  now  div 
tribnted  as  followe;  PennsjlvaiiiH,  SO,MO; 
Ohio,  4,7U;  Illinois,  S,122;  Indiana,  2,]8S; 
Indian  territory,  67 ;  Iowa,  972 ;  Colorado, 
S42 ;  Wyoming,  G44 ;  Maryland,  431 ;  MiBaoari, 
047 ;  Kansas,  128  ;  Tennessee,  12S ;  West  Vir- 
ginis,  ITS.  The  societj' of  the  "United  Sons 
of  Vulcan  "  comprises  iron  pnddlers  and  iron 
boilers.  The  local  nnions  are  called  "  forges." 
In  addition  to  the  abore  there  are  the  brick- 
layers' national  anion,  the  united  order  of 
American  plasterers,  the  honse  painters,  the  bat 
flnisbers'  aaaociation,  the  knignta  of  8t.  Cris- 
pin (shoemakers),  the  order  of  morocco  dress- 
ers, the  jonrneymen  horse  shoera'  anion,  the 
society  of  locomotive  firemen,  the  mole  spin- 
ners of  the  cotton  factories,  and  the  weav- 
ers, who  in  May,  1875,  amalgamated  their  lo- 
cal anions  into  one  association.  There  are 
also  many  local  societies,  some  of  which,  es- 
pecially among  those  in  the  larger  cities,  are 
of  considerable  importance.  The  financial 
panic  at  1873  was  followed  by  a  large  redac- 
tion in  the  membership  of  many  of  the  nnions. 
In  New  York  city  the  a^regate  membership 
in  1878  was  44,960;  in  1874,  SS.TflC.  In  1871 
the  knights  of  St.  Crispin  had  about  800  branch- 
es and  70,000  members ;  now  they  scarcely 
have  a  general  onitaniution,  though  many  of 
the  brauchcH  surrive  with  a  redaced  member- 
ship.— In  the  national  trades  organizstlona  of 
the  United  States,  legislative  power  is  confided 
to  an  assembly  of  delegates,  to  which  each 
local  anion  sends  a  number  bearing  a  stated 
relation  to  its  membership,  and  the  action  of 
these  bodies  is  generally  final.  The  princi- 
pal exceptions  are  in  the  tcdlors'  anion  and 
the  iron  moalders'  anion,  in  both  of  which 
questions  are  decided  by  a  majority  of  the 
nnions,  and  not  as  in  England  by  a  majority 
of  Individaal  voters.  The  assemblies  of  dele- 
gates elect  the  eiecntive  officers,  asnally  for  a 
term  at  one  year.  The  qaalifications  for  mem- 
bership in  the  skilled  trades  usnally  inclnde 
apprenticeship.  In  the  typographical  anion 
the  period  required  is  four  years.  This  union 
admits  pressmen,  and  also  charters  local  unions 
of  pressmen.    The  iron  moulders'  union  ad- 


mits brass  monlders  on  the  same  conditions  as 
iron  moulders,  one  of  which  conditions  is  the 
ability  to  earn  the  average  rate  of  wages  pre- 
vailing in  the  locality  where  the  candidate  is 
employed.  The  locomotive  engineers  require 
that  the  candidate  shall  be  a  white  man,  not 
less  than  21  years  of  age,  able  to  read  and 
write,  of  temperate  babits  and  good  moral 
character,  and  poesessing  at  least  one  year's 
experience  as  an  engineer.  The  contributions 
in  the  American  societies  are  generally  small. 
Thoae  of  the  taiiors'  nnlon  ere  but  10  cts.  a 
month.  Among  the  miners  there  is  a  strike 
fnnd,  to  which  the  contribntions  are  25  cts.  a 
month.  In  several  anions  the  initiation  fees, 
and  charges  for  new  charters,  travelling  cards, 
&&,  oonstitnte  the  only  soarces  of  income  for 
general  purposes.  In  the  brotherhood  of  loco- 
motive  engineera,  the  iron  moulders'  naion,  and 
some  others,  the  benefit  features,  so  largely 


nnions  need  legislation  for  the  better  security 
of  their  fnnda.  The  subject  of  a  national  law 
for  this  purpose,  and  also  of  legislation  for  the 
better  protection  of  life  in  mining  and  oth- 
er dangerous  occupations,  has  been  agitated. 
Nearly  all  of  the  societies  above  named  declare 
themselves  opposed  to  strikes  except  as  a  last 
resort,  snd  several  of  them  require  their  mem- 
bers to  make  an  effort  to  settle  disputes  bj 
arbitration,  before  applying  to  the  society  at 
large  for  authority  to  strike.  A  tendency  to- 
wvd  federation  hoa  manifested  itself  among 
the  trades  anions  of  the  United  States,  aa  in 
the  organiiation  of  the  workingmen's  sasem- 
bly  of  the  state  of  New  York,  which  however 
had  but  a  brief  existence.  In  Febraary,  1676, 
on  amalgamated  association  of  Iron  workers 
was  formed,  embracing  societies  previonely 
existing  iu  different  branches  of  the  iron 
trade.  The  national  labor  onion,  organized 
at  Baltimore  in  1866,  although  asaaming  to 
represent  the  working  men  of  the  country, 
found  comparatively  little  support  among  the 
trades  unions,  and  gradually  took  the  form  of 
a  political  party.  A  national  industrial  con- 
gress was  formed  at  Cleveland,  O.,  in  July, 
1878,  Besides  an  exchange  of  views  between 
the  representatives  of  the  different  indastries, 
its  objecta  included  united  action  for  legisla- 
tion. Most  of  the  large  societies  and  many 
of  the  local  unions  were  represented. — See  Le- 
mercier,  Studet  nr  la  auoeiationt  ontri^u 
(Paris,  18B7) ;  Brentano,  JHe  ATbeittgilden  itr 
(?e^«nwart  (Leipaic,  1871  etttq.');  the  count  de 
Paris,  Ltt  auociationi  ouvriiret  en  AngUterrt 
(French  and  English,  1869);  Nadaud,  llittoire 
da  cloMetovvriirti  en  AnffUterre  (Vaiit,  1872); 
Leroy-Beeulien,  La  gvrttion  outride  av  SIX' 
liiele  (Paris,  1872);  Bamberger,  DU  Arhn- 
Urfrage  (Stuttgart,  1878);  and  Mazaroz,  Ztt 
chaina  de  Veteiavage  modeme  (Feris,  1676). 

TBIDE  WtNIK,  the  prevailing  N.  E.  and  8. 
E.  winda,  in  the  northern  and  southern  hemi- 
spheres respectively,  that  blow  from  the  par- 
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alleli  80°  N.  and  9.  toward  the  equator.  They 
are  atmospherio  carreDta  moviag  toward  the 
equator  to  611  the  Bpacas  left  b/  the  airg  thsit 
have  become  heated  and  passed  up  to  the  more 
elevated  portions  of  the  atmosphere  in  the  belt 
of  the  equatorial  oaltns.  These  oarrenta,  mov- 
iog  ooDtinnally  toward  larger  parallels  of  lati- 
tade,  do  not  at  onoe  acquire  the  iaoreasiDg 
eaatwardlT  moTement  of  the  portions  of  the 
earth's  surface  revolving  beneatb,  and  the  lag- 
^Dg  occasioned  by  the  earth  slipping  away 
nuder  them  produces  a  deviation  from  a  direct 
meridional  movement  as  respects  the  surface 
of  the  earth,  and  an  apparent  progress  of  the 
cnrrento  toward  the  west.  Beyond  the  llmita 
stated  ahove  these  onrrents  merge  into  the  re- 
gions of  variable  winds  and  calms.  (See  Mk- 
TRoBOLOoT,  and  Rain.)  The  trade  winds  have 
been  known  to  Earopeans  since  the  end  of  the 
14tb  ceDtory;  to  them  Colnmbns  owed  his 
prosperons  voyages  to  America,  and  they  oon- 
stitnte  a  most  important  factor  in  the  naviga- 
tion of  the  ocean.  The  limits  within  which 
the  tradefl  prevail  vary  from  month  to  month 
with  the  varying  position  of  the  son,  the  range 
being  abont  ten  degrees.  Id  generd  the  trade 
wind  is  not  accompanied  by  doads,  and  the  air 
is  comparatively  dry. — See  Maarj's,  Fitzro;'s, 
and  Andraa's  trade-wind  charts,  the  admiral- 
ty wind  charts,  and  Ooffin's  "Winds  of  the 


Fluids  and  Solids"  (New  York,  1860). 

lUriLOlB  (ano.  Promontorium  JvnonU),  a 
cape  of  Spain,  on  the  8.  W.  coast,  at  the  N. 
W.  entrance  of  the  strut  of  Gibraltar,  in  lat. 
86"  IC  N.,  Ion.  6'  1'  W.,  about  aS  m.  8.  E.  of 
Cadii.  It  is  memorable  for  the  naval  battle 
fonght  near  it,  Oot,  31,  1805,  between  the 
English  under  Kelson  and  the  combined  fleets 
of  Franoe  and  8pBin.    (See  Nelson,  Hobatio.) 

mfilGANlB.     See  Oirii,  vol.  viii.,  p.  S21. 

nUOOPAH,  B  name  given  by  Cuvier  to  the 
birds  of  the  pheasant  family  comprised  in  the 
genus  MT-iorriM  (Bwains.).  The  bill  resemblee 
that  of  the  common  fowl ;  the  wings  are  am- 
ple and  very  concave,  with  the  fourth  to  the 
seventh  qnills  the  longest;  tail  roonded,  and 
its  ooverts  ample ;  tarsi  stont  and  armed  with 
a  small  spar,  anterior  toes  united  at  the  base 
by  membrane,  and  the  claws  long  and  curved. 
There  are  three  or  four  species,  inhabitants 
of  the  gloomy  and  thick  pine  forests  of  the 
high  monntains  of  central  Asia;  they  aio 
solitary  and  shy,  and  discoverable  only  by 
their  shrill  whistle;  the  plumage  is  very  bril- 
liant, being  red,  varied  with  black,  bine,  and 
golden,  and  with  white  eye-lite  spots.  The 
best  known  species  is  the  horned  pheasant  (C. 
tntyra.  Swains.),  of  the  size  of  a  large  domes- 
tic fowl ;  the  males  have  the  sides  of  the  head 
naked,  and  in  the  spring  behind  each  eye  a 
long  reddish  and  bluish  horn  directed  obliqne- 
Ij  backward,  and  nnder  the  throat  long,  na- 
ked, blnisb,  expansile  wattles ;  the  feathers  are 
lengthened  and  disunited  on  the  crown,  pur- 


plish black,  becoming  crimson  on  the  occiput; 
back  of  neck  and  bare  skin  in  front  surroand. 
ed  by  deep  block ;  wings  and  back  brown  with 
an  eyed  white  spot  at  uie  end  of  each  feather; 


Bomed  FbaMBt  (OMfcmli  M^nV 

rest  of  plumage  deep  red  with  small  spots  of 
white;  the  female  and  yoang  are  browaish, 
and  have  neither  the  horns  nor  the  wattles; 
the  males  do  not  attain  the  fall  beauty  of  their 
plumage  till  the  third  year.  The  food  md- 
sists  of  gruna,  roots,  insects,  and  larvn.  There 
are  also  the  golden- breasted  and  black-headed 
tragopans,  similar  to  the  preceding. 

nuevS,  mmayavt  the  Latin  name  of  t 
German  botanist,  whose  real  name  was  Bock, 
bom  at  Eeidersbach  in  1496,  died  at  Horn- 
bach  in  1068.  He  was  successiTelj  head  of  ( 
school  in  Zweibrficken  and  superintendent  of 
the  ducal  garden,  Protestant  pastor  at  Horn- 
bach,  and  physician  of  the  count  of  Nisaxi 
in  SaarbrlSck.  He  published  Jftpuai  Franler- 
bueA  torn  UnterteMeda,  Wirtitng  vnd  JfaiBtt» 
der  Krdvter,  to  im  DevUehland  maeitm  (foL, 
Strasbnrg,  16S1;  Latin  translation  by  Eyber, 
1652).  This  was  the  first  attempt  in  modem 
times  toward  the  classiGcation  of  plants. 

lUIUNS  IKKmS.    See  AnBnrB. 

mUAir  (MiBous  UiJTiTB  Thjjantb),  a  Ro- 
man emperor,  bom  in  Italioa,  near  Seville, 
Spain,  Sept.  19,  A.  D.  68,  died  in  Sdiuns  {sfler 
ward  called  Troj'anopolis),  Gilida,  in  Aupiit, 
117.  He  was  the  son  of  Trajanns,  an  officer 
in  the  imperial  service,  and  early  embraced 
the  profession  of  arms.  He  served  as  a  mili- 
tary tribune  in  the  wars  of  the  East,  before 
86  was  made  pnetor,  and  in  91  became  con- 
sul along  with  M.  Acilins  Glabrio.  After- 
ward he  went  to  Spain,  and  was  sent  by  Do- 
mitian  to  Germany  to  command  the  troops  on 
the  lower  Rhine.  When  at  the  dose  of  B7 
Nerva  adopt«d  him  and  chose  him  as  his  gnr- 
oessor,  the  selection  met  with  general  acqnies- 
cenoe,  although  no  previous  emperor  had  be*D 
born  out  of  Italy.    Hia  title  after  his  devatioii 
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to  the  Imperial  dlgnitjr  was  ImpaFstor  Cebbot 
Kerva  Trftjanoa  AugnstDH.  In  JamatJ,  68, 
Trajan,  who  was  then  encamped  at  Oologne, 
saooeeded  to  the  throne ;  bat  for  man;  months 
he  did  not  go  to  Rome,  being  engaged  in  war 
on  the  frontiers  of  the  Rhine  and  the  Bannbe. 
He  entered  Rome  amid  the  aoolamationa  of 
the  people,  and  soon  received,  for  his  efforts 
to  ameliorate  the  condition  of  the  poor  and 
to  improre  the  jndioatnre,  the  title  of  Pater 
Patrise,  and  the  new  designation  of  Optimna, 
In  100  the  foanger  Pliny,  who  was  bis  warm 
personal  friend,  prononnced  his  panegyrlo  np- 
on  him.  In  101  Trajan  orosaed  the  Dannhe, 
defeated  Deoebalas,  the  Daoian  monaroh,  took 
manj  of  his  strong  posts  and  his  oapitBl  Sar- 
mizegitnsa,  and,  having  compelled  him  to  sne 
for  peace,  retnmed  to  Rome  in  triamph  with 
the  title  of  DacicQS.  In  104  Decebalos  broke 
his  treaty,  refused  to  comply  with  tiie  emper- 
or's demand  that  he  shoald  snrrender  himself, 
and  when  Trajan  marched  agunst  him  first  at- 
tempted to  poison  bis  enemy.  The  oonqnest 
of  Dacia  was  now  determined  npon,  and  an 
immense  bridge  was  bnilt  across  the  Dannhe, 
over  whioh  the  Roman  army  passed  into  that 
ooantry.  This  bridge  was  lie  largest  work  of 
the  kind  ever  hoilt  by  the  ancients,  and,  ac- 
cording to  Dion  OassiDB,  oonsisted  of  30  piers, 
ISO  ft.  high,  SO  ft.  wide,  170  ft.  apsilL  and 
nnited  by  wooden  arches;  it  was  probably 
in  the  neighborhood  of  the  modem  town  of 
TohemetxinW.Wallaohia.  Decebalos  was  de- 
feated at  all  polnU,  and  in  despair  killed  him- 
self (106) ;  Dacia  was  rednoed  to  the  oondition 
of  a  Roman  province,  and  fortified  posts  were 
bnilt  and  colonists  settled  in  it  (107).  When 
the  emperor  returned  to  Rome,  he  exhibited 
to  the  people  games  which  Iaal«d  128  days, 
and  in  whioh  11,000  animals  were  killed  and 
10,000  gladiators  fooght.  In  tiie  following 
years  he  carried  on  a  oampaign  against  the 
Parthians  and  Armenians,  and  was  engaged  in 
nameroos  military  expeditions,  the  history  of 
wbioh  is  almost  altogether  lost.  In  the  spring 
of  lis  be  marched  against  the  Parthians,  hav- 
ing previoDsly  received  the  sahmission  of  Ar- 
menia and  the  princes  of  the  neighboring  conn- 
tries.  He  crossed  the  Tigris  on  a  bridge  of 
boata,  mbdned  the  country  beyond  that  rirer, 
and  retomad  to  Antiooh  the  some  year.  In 
116  he  again  marched  to  the  Tigris,  and  sailed 
down  that  stream  to  the  Persian  golf,  bat  was 
recalled  by  a  general  aprising  in  the  provinces 
whioh  be  bad  rednoed.  Arriving  at  Oteeiphon, 
he  gave  the  Parthians  a  king  whom  they  qnick- 
ly  expelled.  After  the  siege  of  Atres  in  Meso- 
potamia he  fell  siok,  and,  leaving  his  snccessor 
Hadrian  in  command  in  ^ria,  started  for  Italy, 
bnt  died  on  the  way.  ms  ashes  were  carried 
to  Rome  in  a  golden  nm,  and  placed  nnder  the 
oolnnin  hearing  his  name,  which  he  had  erected 
in  honor  of  his  Dacian  rictories. — For  many 
genera tioni  afterward  Trajan's  reign  was  looked 
npon  as  the  most  brilliant  in  the  imperial  an- 
nals.   The  Roman  arms  were  carried  farther 
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than  ever  before  or  after,  and  rarely  suffered 
defeat.  Besides  the  oonqoests  in  Daola  and 
beyond  the  Eapbrotaa,  Arabia  Petrna  was 
mode  snhject  to  the  empire  by  A.  Cornelias 
Palma,  the  governor  of  Syria.  Nor  were  his 
works  for  the  internal  improvement  of  his 
dominions  less  important  He  constmcted  an 
arti£oial  harbor  at  Oentam  Oellra  (now  Civiti 
Yecchia),  bnilt  the  port  of  Anoona,  made  sev- 
eral great  roads  in  various  parts  of  the  empire, 
one  of  whioh  was  ocreas  the  Pontine  marshesj 
and  ereot«d  mognifiaent  bridges.  He  founded 
several  libraries  in  Rome,  one  of  which,  called 
nipia  Bibliotheea,  was  very  celebrated ;  built 
a  theatre  In  the  Oampus  Martins,  and  also  the 
Pomm  Trajannm,  his  great  work,  in  the  centre 
of  which  was  the  oolamn  of  Trajan,  erected  in 
113.  It  has  been  alleged  that  be  was  intem- 
perate and  lioentions.  Many  writers  donbt  the 
magnitude  of  the  persecution  of  the  Ohristians 
which  is  said  to  nave  taken  place  during  bis 
reign.  His  correspondence  with  the  younger 
Pliny,  governor  of  Bithynia  and  Pontns,  con- 
cerning the  treatment  of  Ohristiaus,  displays 
an  unusual  condderation  for  jostice  and  bn- 
monity.  In  bis  reply  to  Pliny  ne  says:  "Ton 
have  adopted  the  right  course,  my  friend,  with 
regard  to  the  ChriatianB ;  for  no  universal  mle, 
to  be  applied  in  all  cases,  can  be  fixed  in  this 
matter.  They  should  not  be  searched  for ;  bnt 
when  accused  and  convicted,  they  should  be 

Ennished ;  yet  if  sny  one  denies  that  he  has 
een  a  Cl^stian,  and  proves  it  by  aotion, 
namely,  by  worshipping  our  gods,  he  is  to  be 
pardoned  npon  his  repentance,  even  though 
snspioion  may  still  cleave  to  him  from  his  snte- 
oedents.  Bot  anonymous  accusations  must  not 
he  admitted  in  sny  criminal  proceas ;  it  seta  a 
bad  example  and  is  contrary  to  our  age." 

nAU.,  BmmA  IkuMr,  an  American  physi- 
don,  bom  in  Vevnon,  Tolland  co.,  Conn.,  Aug. 
6, 1S13.  His  parents  removed  to  western  New 
York  in  his  cbildhood.  He  studied  medicine, 
and  for  some  time  practised  the  profession  in 
accordance  with  the  standard  aystem.  In  1840 
be  removed  to  New  York,  where  in  1B48  he 
o[iened  a  water-cure  establishment ;  and  in 
18GS  he  established  a  medical  school  for  popila 
of  both  sexes,  called  the  "New  York  H^do- 
Therapentio  Oollege,"  since  removed  to  Flor- 
ence, K.  J.  He  has  edited  the  "  Hydropathic 
Review  "  and  other  periodicals  devoted  to  hy- 
dropathy and  temperance,  and  has  pabtished 
"Hydropathic  Encyolopsrfia "  (New  York, 
1S63);  "Hydropathic  Oook  Book"  (1864); 
"Prise  Essay  on  Tobacco"  (1864);  "Uterine 
Diseases  and  Displaoements  "  (1805) ;  "  Home 
Treatmentfor  Sexual  Abuses;"  "  The  Alooholio 
Oontroversy ;"  "  The  Complete  Bymnasinm  " 
(1357);  "Diseases  of  the  Throat  and  Lnngs" 
(1861);  "Handbook  of  Hygienic  Practice" 
(1885);  "The  Tme  Temperance  Platform" 
(1864);  "Seinal  Physiology  "(1866);  "Water 
Core  for  the  Million  "  (186T) ;  "  Digestion  and 
Dyspepsia"  (18T4) ;  "The  Haman  Voice" 
(1874);  and  "Popular  Physiology  "(1875). 
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nUNI,  a  tOTQ  of  S.  Italy,  on  the  AdrUtio, 
in  the  provioce  and  27  m.  W.  K.  W.  of  the 
city  of  Ban ;  pop.  ia  13T2,  24,886.  It  is  the 
seat  of  an  archbiehop,  and  haa  an  ancient  and 
celebrated  cathedral  with  one  of  the  loftiest 
towera  in  Italy.  The  harbor  was  f onnerly  Terj 
deep,  bnt  is  now  accessible  only  to  small  ves- 
aela.  The  trade  ia  ohiefiy  in  oil,  wine,  grain, 
almonds,  and  figs. 

lUNI^IIBlR,  a  town  of  British  India,  in 
the  dbtrict  of  Tanjore,  Madras,  on  an  island 
at  the  month  of  the  river  Cavery,  147  m.  B. 
by  W.  of  Madras;  pop.  abont  26,000.  There 
are  Lutheran  churches,  a  Roman  Catholio  chap- 
el, and  several  schools.  Tranqnebar  haa  some 
mannfaotures  of  cotton  doth,  oil,  and  soap. 
It  belonged  to  the  Danes,  but  was  ceded  to 
ihe  British  in  1B40. 

niKBCiVClSU.    Bee  Caucasus. 

TUIfSCraDEKTlL  (Latin  troBserndtre,  to  go 
beyond),  in  metapbysios,  a  term  applied  in 
general  to  ideas  and  duotrines  that  are  not 
snggested  or  limited  by  experience.  In  the 
scholaattc  philosophy,  tranteendent  and  tran- 
icendentalti  d&eigaatiid  anything  that  waa  not 
pradieamentalit,  that  is,  anything  that  rose 
above,  was  not  comprehended  In,  and  could 
not  be  defined  by,  either  of  the  ten  tvmma 
gtnera  or  categories  of  Aristotle.  Thns,  being 
was  transcendental,  and  only  some  category 
of  being  was  pmdioameatal.  Eant  gave  new 
and  distinct  significations  to  traoKendent  and 
traracKtdenUuit.  The  former  designated  what 
is  wholly  beyond  experience,  is  conceivable 
neither  a  priori  nor  a  potteru/rt,-  and  thus  lies 
beyond  every  category  of  thongbt.  The  latter 
designated  a  priori  conceptions  and  jndgmente, 
which  are  necessary  and  nniversal,  and  which 
transcend  the  sphere,  while  sftording  the  con- 
ditions, of  the  contingent  knowledge  fnmished 
by  experience.  Thus  by  the  transcendental, 
formal,  or  critical  philosophy  of  Eant  is  meant 
his  system  of  the  principles  of  the  pnre  reason, 
which  occnpies  itself  not  with  the  objects  or 
matter  of  knowledge,  bnt  with  the  snbjective 
ideas  or  forms,  as  time,  space,  anbitance,  and 
causality,  through  which  objects  are  repre- 
sented to  us  a*  phenomena.  Objects  in  them- 
selves {Binge  an  lieh)  he  deemed  transcendent. 
— Ia  mathematics,  transcendental  quantities 
are  those  which  cannot  be  expressed  by  a  finite 
nmnber  of  algebraic  terms,  bnt  are  represented 
by  means  either  of  logarithma,  or  variable  ex- 
ponents, or  some  of  the  trigonometrical  func- 
tions. Transcendental  curves,  as  the  logarith- 
mic spiral,  are  those  whose  eqnation  is  tran- 
scendental, *.  0.,  expresses  a  relation  between 
transcendental  quantities. 

lUmwanil  W  WUHm,  the  operation  of 
introducing  into  the  vascular  system  of  one 
animal  blood  taken  from  the  vessels  of  another. 
This  operation  was  suggested  snd  described  by 
Llbavins  early  in  the  17tb  century,  bnt  it  was 
first  successfully  practised  by  Kichard  Lower 
in  England  in  1668.  Some  years  previously 
it  had  been  asoertuned  by  Robert  Boyle  that 
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various  medicinal  sabstanoes  might  be  injected 
directly  into  the  blood  vessels  of  the  living  dog, 
with  the  result  of  producing  their  specific  effect 
upon  the  animal  aystem,  as  if  they  had  been 
introduced  by  the  stomach.  Lower's  experi- 
ments were  also  performed  upon  the  dog,  b^ 
connecting,  by  means  of  a  tebe,  the  carotid 
artery  of  one  animal  with  the  jngnlar  vein  of 
another,  the  vein  of  Uie  second  dog  being 
allowed  to  remain  open  above  tbe  point  of 
connection.  Thus  the  blood  lost  by  the  second 
dog  was  supplied  by  that  coming  from  the 
carotid  artery  of  the  firsL  The  consequence 
was  that  the  animal  into  whose  vessels  the 
blood  waa  introduced  in  this  way  by  transfn- 
sion  remained  uninjured,  while  tbe  other  died 
of  eihaustiou  from  hemorrhage.  These  ex- 
periments encouraged  tbe  idea  of  performing 
a  similar  operation  upon  the  human  subject. 
This  was  first  done  in  France  in  leeebyDenys 
and  Emmerets.  Tbey  believed  that  tbe  opera- 
tion might  resnlt  In  the  cure  of  chronic  diseases 
by  introducing  into  the  veins  of  tbe  patient 
healthy  blood  from  a  foreign  source ;  and  ac- 
cordingly  tbey  transfused  the  blood  of  a  sheep 
for  this  purpose  into  a  man.  The  first  re- 
sults were  said  to  have  been  so  favorable  as 
to  excite  the  most  extravagant  anticipations, 
and  to  create  great  enthusiasm  in  the  minda 
of  the  medical  profession  in  faTor  of  the  opera- 
tion. But  these  promises  were  not  fulfilled, 
and  as  several  instances  occnrred  soon  after- 
ward where  the  operation  was  followed  bj  bad 
consequences,  there  was  a  corresponding  re- 
action against  it,  and  in  1666  the  perlisment 
of  Paris  forbade  its  repetition  except  by  special 
consent  of  the  faculty.  In  1816  the  operation 
of  transfusion  waa  again  taken  up  by  Dr.  Blnn- 
dell  of  London,  who  carefully  experimented 
upon  it  as  applied  to  its  original  ana  legitimate 
object,  namely,  the  restoration  of  life  after  ex- 
hauatiug  htemorrhage.  He  performed  8S  ex- 
periments upon  dogs,  and  established  by  them 
the  following  facte:  1,  that  dogs,  when  ex- 
hausted by  hnmorrbage,  may  be  resuadtated, 
even  after  momentary  stoppage  of  the  respira- 
tion, by  injecting  the  blood  of  other  dogs ;  9, 
that  human  blood  injected  into  a  dog,  in  suffi- 
cient quantity  to  supply  the  loss  caused  bf 
abundant  htentorrboge,  produces  a  temporary 
reauimation,  bnt  does  not  save  life,  as  tbe  dog 
dies  some  hours  afterward ;  8,  that  the  trana- 
fnsion  of  blood,  whether  arterial  or  venous^ 
will  be  successful  if  tbe  two  animals  belong  to 
the  same  species ;  4,  that  the  blood  used  in 
transfusion  need  not  be  conveyed  directly  from 
the  vascular  system  of  one  animal  to  diat  of 
the  other,  bnt  may  be  received  into  a  cup  and 
passed  through  a  syringe,  without  being  thereby 
rendered  unfit  for  the  purposes  of  life.  Tbe 
operation  wss  thus  placed  upon  its  proper  foot- 
ing, and  one  of  the  important  conditions  for 
its  success  brought  into  notice ;  namely,  that 
the  blood  need  for  transfusion  should  belong 
to  an  animal  of  the  same  or  at  least  a  kindred 
spedes.    This  explained  in  great  measure  the 


byCoogle 


TRANSFUSION  OF  BLOOD 

bad  remilto  of  the  earlier  operatiooB,  in  vhich 
the  blood  of  the  sheep  had  been  introdaced 
into  the  veins  of  the  bnmaa  subjecL  This  fact 
was  still  further  elaborated  by  Bubwqnent  ei- 
periraentera.  If  the  animals  nsed  for  experi- 
ment belong  to  difFereot  cIsbbob,  aa  where  the 
blood  of  a  quadruped  ii  introduced  into  the 
veins  of  a  bird,  or  that  of  a  bird  into  the  veins 
of  a  qn&dniped,  even  io  small  qaantity,  it  ap- 

ns  to  have  an  actually  poisonons  eSect,  and 
h  follova  in  a  very  abort  time.  If  the 
BDimala  belong  to  the  same  olasa,  bat  are  not 
of  the  same  genus,  as  where  the  blood  of  the 
cow  or  the  sheep  is  introdnoed  into  the  vesaelB 
of  the  oat  or  tba  rabbit,  or  baman  blood  into 
those  of  the  dog,  there  is  a  temporarj  reani- 
matioD,  bnt  noiioos  effects  afterward  follow, 
and  death  oecnra  at  the  end  of  some  days. 
These noxions  reBolta  appear  to  bedae  in  neat 
meaaore  to  the  preaeace  of  the  fibrine  of  the 
blood ;  for  if  thia  be  removed  by  beating  the 
fresh  blood  before  its  injeotion,  they  do  not 
follow,  or  at  least  are  much  leas  atroogly 
marked.  Nevertheless,  the  blood  of  animals 
belonging  to  a  different  clasa,  even  when  de- 
fibrinated,  thoogb  no  longer  actuidly  poison- 
ons,daes  not  resuscitate  or  preserve  the  animal 
experimented  on  from  the  effects  of  hnmor- 
rbage.  To  Beoore  tbia  beneficial  effect,  the 
animala  moat  be  within  certain  Umits  of  oon- 
aanguioity.  If  the  blood  be  used  freah,  tbey 
must  belong  to  the  aame  species;  and  if  it  be 
defibrinated,  they  mast  still  belong  to  the  same 
genns.  Furthermore,  it  is  foand  that  the  rod 
globules  of  the  blood  are  easential  to  its  vivify- 
ing tnflnenoe.  The  fibrine  may  be  removed 
without  injary,  and  in  some  cosca,  as  above 
mentioned,  even  with  benefit  fiat  tbe  injec- 
tion of  serum  alone,  that  is,  blood  deprived  of 
both  fibrine  and  globoles,  is  Dseless  as  a  means 
of  preserving  life, — With  these  improvements 
the  operation  of  transfasion  has  been  anocess- 
fnlly  applied  to  tbe  human  subject.  After  an 
abundant  htemorrhage  there  is  frequently  an 
interval,  often  of  several  hours,  dnrmg  which, 
although  the  htemorrhage  may  have  ceased,  tbe 
patient  is  evidently  sinking,  and  other  means 
of  restoration  are  of  no  avaU.  It  is  to  auoh 
oasea  that  tbe  operation  of  transfusion  ia 
adapted.  Birard  has  recorded  14  instanoes 
of  thia  kind,  moat  of  them  oases  of  htemor- 
rha^  after  delivery,  in  which  the  life  of  the 
patient  wbb  saved  by  tbu  means.  There  are 
oertun  mlea  which  it  ii  important  to  observe ; 
1.  In  transfoaioQ  in  the  human  subject,  it  is 
of  course  human  blood  that  sbonld  be  nsed, 
anpplied  by  a  healthy,  vigorous  person.  2.  But 
a  aroatl  auantity,  namely,  from  two  to  four 
oonoea,  snould  be  injected  at  a  time.  This 
amount  is  generally  sufficient ;  if  not,  the  in- 
jection may  be  repeated  after  an  interval.  All 
that  is  required  by  the  transfusion  is  to  restore 
the  patient  to  cansoiousnesa  and  bring  him  into 
auoh  a  condition  that  he  can  take  and  appro- 
priate oourisbment  and  stimulus.  8.  If  the  in- 
jection be  made  by  a  syringe,  great  care  should 
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be  taken  that  tbe  blood  be  not  allowed  to 

fall  below  its  natural  temperature  of  100°  F., 
and  especially  that  no  bubbles  of  air  become 
entangled  with  it  and  thus  introduced  into  the 
veins,  i.  The  injection  should  bemade  slowly, 
and  terminated  as  soon  as  the  requisite  effect 
has  been  produced.  5.  Tbe  delay  should  not 
be  so  great  as  to  incur  the  risk  of  the  blood 
becoming  coagulated,  either  in  tbe  syringe  or 
within  the  veins  of  tbe  patient, 

TSlHSn',  in  astronomy,  the  passage  of  a 
planet  across  tbe  diak  of  tbe  sun,  or  of  a  satel- 
lite across  the  diak  of  its  primary;  alao,  the 
passage  of  a  heavenly  body  across  the  meridian 
of  the  place  of  observation,  aometimes  called 
its  culmination.  Of  the  planets,  only  Mercury 
and  Venus,  bavuig  orbits  within  tbe  orbit  at 
tbe  earth,  ean  present  this  phenomenon.  The 
transits  of  Venns  are  employed  for  tbe  deter- 
mination of  the  aun's  distance;  tbey  recur  at 
alternate  intervals  of  8  and  106),  and  8  and 
121f  years.  The  earliest  transit  of  the  snn'a 
disk  of  which  we  have  an  aocount  is  that  of 
Venus  in  1889,  predicted  and  observed  by  Jere- 
miah Horroi,  an  amateur  astronomer  of  Lan- 
cashire, England.  Tbe  transits  of  the  last 
century.  In  the  years  1761  and  1769,  were  ob- 
aerved  with  great  care,  expeditions havingbeen 
equipped  for  the  purpose  by  tbe  chief  Euro- 
pean states.  But  tbe  results  then  obtained 
were  not  so  trustworthy  as  bad  been  antici- 
pated. Two  methods  of  observation  were 
relied  on,  both  depeoding  on  time,  though  not 
in  the  same  way.  It  bad  been  suggested  by 
Halley,  early  in  the  centnry,  that  instead  of 
observing  the  position  of  Venus  on  tbe  sun's 
face  at  any  ssBigned  inatant  (for  tbe  purpose 
of  thence  determining  her  relative  parallactic 
displacement  and  so  ber  distance),  the  observ- 
ers should  note  the  interval  of  time  occupied 
by  tbe  planet  in  completing  her  transiL  As 
the  effect  of  parallax  would  be  to  cause  ber  to 
traverae  different  chords,  as  seen  by  observer* 
at  northern  and  at  southern  atationa,  there 
would  result  a  difference  in  the  duration  of 
transit,  the  amount  of  which  would  enabla 
astronomers  to  deduce  the  sun's  distance.  De- 
lisle,  when  the  trausit  of  IT61  was  approach- 
ing, discovered  that  there  would  be  on  that 
occasion  diaadvautages  in  applying  HaUey's 

E reposed  method,  which  requires  that  both  tiie 
eginning  and  end  of  the  transit  should  be 
seen;  and  he  proposed  another  method,  re- 
quiring only  that  one  or  other  of  these  phases 
should  be  noted.  According  to  this  plan,  two 
observers  were  both  to  note  the  beginning  (or 
else  both  to  note  the  end),  one  observing  the 
phase  where  it  occurred  as  early  aa  possible, 
and  tbe  other  observing  it  where  it  ooourred 
aa  late  as  possible ;  then,  by  noting  tbe  differ- 
ence of  time  between  ^eir  two  observationa, 
they  would  be  able  to  estimate  the  sun's  dis- 
tance. Halley's  method  was  manifestly  the 
easier,  since  each  observer  bad  to  note  tbe  du- 
ration between  two  phenomena  both  of  which 
were  observed  by  bim,  and  tbe  difference  be- 
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tween  the  two  dnratiom  thas  noted  ooold  be 

determined  at  once ;  whereas  in  Deliele'a  meth- 
od each  observer  had  to  determine  the  abiolnte 
time  of  a  single  phenomenon,  and  a  compari- 
son between  their  reaolts  conld  onlf  be  effected 
satUfactoril}'  if  the»e  resnlts  conld  be  referred 
to  some  common  standard  time  of  reference, 
as  Greenwich  or  Paris  time.  But  in  the  ac- 
toa)  application  of  both  methods  another  diffl- 
cnlt;  obtruded  itself  into  notice.  II  was  found 
that  the  moment  when  Venus  was  in  internal 
contact,  either  at  ingress  or  epess,  could  not 
be  determioed,  as  Halley  had  hoped,  within  a 
single  second,  or  indeed  within  several  seconds. 
Accordingly  doubt  had  long  rested  on  the  de- 
termination of  the  Btin's  distance  obtained 
from  the  observations  made  in  ITOl  and  1T60. 
In  fact,  from  the  f  rst,  the  resnlts  were  found  to 
be  widely  discordant  according  to  the  manner 
(n  which  the  observations  were  interpreted. 
The  values  of  the  sun's  distance  deduced  from 
the  transit  of  1761  ranged  from  77,848,000  m. 
to96,16S,000m. ;  those  dednoedfrom  the  tran- 
sit of  1760,  though  not  ranging  quite  so  widely, 
yet  differed  by  more  than  4,000,000  m.,  the 
greatest  being  as  before  96,108,000  m.,  the 
least  9a,049,6G0  m.  Htrsngely  enongh,  all  this 
was  forgotten  when  (after  Encke  had  published 
his  resnlt  from  the  combination  of  both  series 
of  observations,  vis.,  9G,2eS,000  m.)  a  long  pe- 
riod had  elapsed  during  which  the  text  books 
and  ephemerides  had  published  the  same  value 
for  this  important  element.  Accordingly, 
mnoh  surprise  was  expressed  when  other  meth- 
ods of  observation  snowed  that  this  value  so 
long  received  was  too  great  by  three  or  foar 
million  miles,  the  true  value  appeanng  to  be 
nearer  93,000,000  m.  Although  this  anrprise 
was  by  no  means  justified  by  the  tacU  of  the 
case,  yet  it  was  natural  that  much  attention 
should  be  attracted  to  the  transits  of  1874  (Dec. 
8)  and  1882.  Accordingly  great  preparations 
were  made  for  the  observation  of  the  earlier 
transit,  tlie  United  States  in  particular  taking  a 
distinguished  part  iu  the  work.  It  has  been  es- 
timated that  nearly  |1, 000,000  must  have  been 


-e  occupied  in  Siberia,  Onino,  Japan,  the  Ha- 
waiian islands,  northern  India,  Persia,  Tnrkis- 
tan,  and  Egypt  in  the  nortliem  hemisphere,  and 
at  a  number  of  islands  in  the  Indian  and  Booth- 
em  oceans,  from  Kergnelen  on  the  east  to  Chat- 
ham bland  and  New  Caledonia  on  the  west, 
Anstralia,  Tasmania,  and  New  Zealand  being 
also  occnpied  in  force.  Varioaa  success  attend- 
ed the  observers,  but  on  the  whole  the  results 
obtained  were  excellent.  Delisle's  method  and 
Halley's,  the  hellometric  method,  and  photog- 
raphy were  applied  at  many  of  the  most  im- 
portant stations;  and  though  bad  weather  pre- 
vailed at  other  stations,  the  object  of  the  expe- 
ditions was  achieved.  So  far  as  can  be  Judged 
at  present,  the  sun's  distance  indicated  by  these 
observations  is  about  92,000,000  m.  The  next 
transit  of  Venus  will  occur  Dec.  6,  1882,  and 
ia  looked  forward  to  with  great  interest  for 
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verifying  these  determinations. — The  tranuta 
of  Mercury  are  much  more  frequent  than  those 
of  Venna,  in  consequence  of  the  former  planet 
being  nearer  the  sun,  and  having  thus  a  nar- 
rower orbit  and  a  shorter  year ;  but  they  are 
not  available  for  the  determination  of  the  solar 
parallax.  The  transit  of  stars  is  employed  in 
the  determination  of  longitude.  (Bee  LoNOt- 
TUKB.)  The  precise  relative  situation  of  t^e 
heavenly  bodies  in  respect  to  their  right  as- 
cension is  determined  by  comparing  their  ex- 
act times  of  trannt.  For  the  means  by  which 
these  times  are  ascertained  see  Tbanbit  Oibclx. 

lUNST,  EaglMCT'i.    See  Tbeodolitb. 

lUMSn  CBCLE,  an  astronomical  instru- 
ment for  determining  the  absointe  positions  of 
the  beavenly  bodies.  As  these  positiona  are 
given  by  two  independent  elements,  the  right 
ascension  and  decltnatioD,  corresponding  to 
geographical  longitude  and  latitude,  so  this  in- 
strument is  a  comliination  of  two  independent 
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constructions,  each  giving  its  share  to  the  name 
of  the  whole,  and  each  furnishing  its  corre- 
sponding element  by  independent  and  yet  simol- 
taneous  observation.  Toe  transit  circle  now 
forms  an  essential  part  of  the  equipment  of 
every  well  constituted  observatory.  The  two 
constructions  which  have  here  combined  their 
powers  are  the  transit  instrument  and  the  me- 
ridian or  vertical  circle.  The  former  oonrists 
of  a  telescope  whose  tube  is  compiosed  of  two 
sligbUy  conical  portions  firmly  secured  at  their 
bases  to  opposite  sides  of  a  hollow  central  cube, 
from  two  other  oppodte  sides  of  which  proceed 
also  equal  cones  of  more  massive  make,  gener- 
ally indeed  cast  in  the  same  piece  with  the 
cube,  and  forming  an  axis  at  ri^t  anglea  with 
the  telescope.  At  or  near  the  extremities  of 
this  axis  are  two  perfectly  cylindrical,  highly 
finished  pivots  of  nardened  steel,  correspond- 
'  r  in  position  to  sockets  resting  upon  stone 
inmns  which,  based  firmly  in  the  ground. 
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AXaotly  east  and  west  of  each  other,  and  risiDg 
to  &  oonTeoiont  height,  sapport  the  inatrumeDt 
BO  that  the  telescope  revolTeB  fraelj  between 
them  in  the  plane  of  the  meridian.  This  glvea 
the  simple  transit  iaatmmeut,  hj  which  and 
ita  neceasarj  aocompaniment,  the  clock,  ia  ob- 
served the  time  of  meridian  passage  (the  tran- 
rit)  of  the  star  whose  place  i»  to  be  determined. 
it  now  wo  attach  firmlj  to  the  axis  a  fiuelj 
graduated  circle  which  will  revolve  with  the 
telescope,  we  shall  be  enabled,  by  means  of  ita 
diviaiom^  to  measure  also  the  pre«ase  altitude 
of  the  star  at  the  same  instant  of  oatiuination ; 
and  thna  the  transit  circle  will  give,  hy  the  first 
observation,  the  desired  right  ascension,  and 
by  the  second,  the  desired  deolination  of  the 
object.  This  combination  ia  entirely  of  mod- 
ern date.  Transit  inatraments  and  meridian 
arcs  and  oirotes  have  been  used  ever  aioce  the 
days  of  Roemer  and  Ficard,  but  the  first  real 
ooDJanction  of  the  two  dates  from  the  oloae 
of  the  first  qnarter  of  the  present  oentnry. — 
The  sockets  of  the  transit  lurcle  recwve  the 
pivots  and  determine  the  poution  of  the  in- 
atrument.  They  are  not  formed,  as  might  be 
snpposed,  of  oiroular  "boxes"  acoarat«ly  fit- 
ting the  pivots,  but  are  dmply  solid  little  pieces 
of  gaa  metal,  cot  away  at  the  apper  surface  by 
two  planes  inclined  to  each  other  like  the  sides 
of  the  letter  Y,  from  which  letter  they  take 
their  technical  andconvenientname.  In  these 
Va  the  pivots  revolve  smoothly  and  traly, 
touching  the  inclined  aides  at  bat  two  points, 
and  consequently  witboat  the  lateral  play  which 
it  woold  he  impotsible  to  avoid  u  drcolar 
boxes,  however  tmly ground.  Again,  theatona 
piers  upon  which  the  instmment  rests,  even 
thonzh  wrought  into  perfect  symmetry  and 
eqauity  in  every  respect,  and  thongh  poaited 
in  sach  a  manner  as  to  fitmish  no  apprehennion 
of  relative  change,  will  yet  continually  mani- 
fest snoh  change,  sometimes  under  the  infia- 
ence  of  varying  temperature  from  day  to  night 
and  night  to  day,  bat  more  frequently  from 
causes  even  more  irregular  and  leas  known  than 
this.  In  order  therefore  to  be  able  to  keep 
the  axis  of  the  ioBtrament  duly  east  and  west 
and  truly  horizontal,  the  Y's  are  not  perma- 
nently bedded  in  the  stone,  bnt  are  so  held  by 
strong  plates  of  the  samo  material,  themselvee 
permanently  fastened,  as  to  allow  of  amall 
changes  of  position,  one  in  a  horiiontai  and 
the  other  in  a  vertical  direction.  Passing  next 
to  the  telescope,  we  notice  that  the  narrower 
ends  of  the  tiering  tubes  ore  terminated  by 
flat  rings  of  precisely  the  same  dimensions, 
upon  which  are  fitted  caps  containing,  one  the 
object  glass  and  the  other  the  eye  tube  with  ita 
meohanisma.  These  caps  are  exactly  of  equal 
wdght,  and,  partially  entering  the  ends  of  the 
tuba,  their  centres  of  gravity  fall  truly  in  the 
line  of  junction  with  the  telescope.  Thus  the 
instrument  is  not  only  perfectly  oount«rpoised, 
but  also,  the  caps  being  convertible,  the  ohjeoi 
glass  and  eye  tube  may  be  and  should  be  pe- 
riodically interchanged,  in  order  to  eliminate 


from  an  average  result  the  eSeot  of  a  possible 
fleinre  of  the  tube.  The  object  glass  presents 
nothing  worthy  of  especial  remark.  The  con- 
struction of  the  eye  piece  ia  pacnliar.  The 
term  "eye  piece"  is  generally,  though  incor- 
rectly, applied  to  the  whole  mechanism  at  the 
eye  end  of  the  telescope,  which  consists  of  a 
small  tube  sliding  in  the  end  cap,  and  carrying 
not  only  the  eye  piece  proper,  which  is  of  tlie 
form  known  as  Ramsaen's  (see  Ts-kboofe), 
but  also  a  conveniently  shwed  box  containing 
two  thin  metallic  plates.  These  plates,  called 
dlt^hragms,  are  mode  with  central  openings, 
across  which  are  stretched  the  threads  used 
to  mark  the  atar's  position  In  or  its  progreaa 
throu^  the  field.  One  of  theae  diaphragma 
ia  used  for  the  observation  of  transits,  and 
ia  securely  held  in  place  hy  fine  "  antago- 
nist" adjuating  acrews.  Across  its  opening 
and  precisely  through  the  centre  of  the  field 
is  stretched  vertic^y  a  most  delicate  thread 
of  spider's  web,  which,  as  the  instrument  re- 
volves, represents  to  the  observer's  eye  the 
meridian  aa  a  viaible  line  across  which  the 
heavenly  bodies  are  seen  to  pass  at  the  mo- 
ment of  culmination.  In  order  to  gain  more 
accuracy  in  this  observation  (for  the  instant  of 
transit  is  required  to  be  known  within  a  amall 
fraction  of  a  second),  other  threads  are  also 
introdooed  parallel  with  the  central  one  and 
symmetrically  disposed  on  either  aide  of  it,  so 
that,  by  noting  the  time  of  orosnng  eooh  and 
taking  the  averSKe,  a  very  great  degree  of  ao- 
cnracy  is  attained.  Ordinanly  the  transit  dia- 
phragm contains  either  five  or  seven  threads, 
all  at  equal  Intervals ;  but  for  special  purpioses 
their  nnmber  and  arrangement  are  ad^>ted  to 
the  dronmstanoea.  WiUi  a  telegraphic  meth- 
od of  regiatry,  aa  practised  with  &e  lai^  tran- 
sit inatrument  of  the  Washington  obaervotdry, 
five  different  acts  or  tallies,  with  five  threads 
in  each,  are  sometimes  used.  Acroea  the  same 
diaphragm  is  atretched  horixontall;  another 
fixed  thread,  aa  a  guide  to  the  observer  in  pla- 
cing the  telescope  so  that  the  star  shall  traverae 
the  centre  of  the  field.  The  second  diaphragm, 
carrying  only  a  single  horiiontal  thread,  is  mov 
able  in  a  vertical  direction  between  truly  fit- 
ting guides,  and  by  means  of  a  flocly  wrought 
micrometer  screw.  Aa  the  first  plate  belongs 
to  the  transit  portion  of  the  twofold  consbTto- 
tion,  so  thisone  belongs  to  and  cooperates  with 
the  circle,  and  the  office  of  the  acrew  which 
carries  it  is  to  measure  the  exact  distance  of 
the  star,  as  it  traverses  the  field,  either  from 
the  fixed  horizontal  thread,  or  from  some  other 
definite  starting  point,  which  may  be  repre- 
aented  upon  the  ac^e  of  the  screw  without 
being  necessarily  visible.  Attached  to  the 
screw  and  revolving  with  it  is  a  amall  disk  or 
"head,"  whose  edge  ia  divided  into  100  equal 
parts,  BO  as  to  measure  very  aoourately  tha 
fractions  of  a  revolution,  while  the  whole  nnm- 
ber of  turns  necessary  to  carry  the  thread  to 
any  part  of  the  field  ia  registered  upon  a  con- 
venient scale  nmally  pl^ed  within  the  eya 
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Eieoe  and  visible  with  tlie  threads  themselves, 
a  order  to  render  thread  and  sosle  visible  hj 
night,  varioas  oootrivanoes  are  used,  the  most 
Dommonof  which  is  to  introduce  a  flat  oval  ring 
with  whitened  surface  into  the  central  cabe, 
and  with  ita  plane  inoUned  at  an  angle  of  4C 
with  the  axis,  so  that,  receiving  light  thrown 
in  through  an  orifice  in  the  pivots,  it  willreflect 
sufficient  into  the  field  to  show  the  threads  as 
blaolc  lines  upon  a  bright  gronnd.  Sometimes 
also  theilliunination  is  thrown  upon  the  threads 
themselves,  when  thej  appear  as  bright  lines 
upon  a  dark  ground ;  and  in  the  great  transit 
circle  at  Greenwich  a  very  ingenious  combina- 
tion of  prisma  enables  the  observer  to  produce 
either  eSect  at  pleasare. — Upon  each  half  of 
the  axis,  between  the  cube  and  the  pivots,  is  a 
oircle  whose  diameter  is  neaally  from  one  third 
to  one  half  the  length  of  the  telescope.  These 
circles  with  their  several  radii  and  cross  bars 
are  generally  oast  each  in  a  single  piece,  to  in- 
anre  greater  firmness  and  avoid  unequal  ten- 
sions. But  the  sii-foot  circles  of  the  Green- 
wich instrument  just  mentioned,  weighing 
about  SOO  lbs.  each,  are  made  of  two  castings, 
the  rim  in  one,  and  the  whole  system  of  radii 
and  braces  in  another,  the  twoheing afterward 
,  iGrmly  bolted  together  at  12  equidistant  points. 
Upon  a  narrow  band  of  silver  mserted  near  the 
circumference  of  the  circles  are  cut  the  gradn- 
ationa  required  for  the  specisl  office  of  each; 
one,  used  only  for  pointing  the  telescope  in  any 
given  direction,  ii  divided  so  as  to  read  with  a 
vernier  to  single  minutes,  which  is  ahnndantly 
sufficient;  the  other  circle,  intended  for  the 
exact  measurement  of  angles,  is  dtrided  with 
the  most  scrupulous  accuracy  into  arcs  of  two, 
three,  or  five  minutes,  as  the  esse  may  he, 
and,  once  fixed  upon  the  axis,  should  never 
daring  observations  be  handled  or  subject- 
ed to  unequal  pressure  or  strain  of  any  sort. 
AsBuming  now  that  these  division  marks  are 
truly  out,  we  next  look  for  the  means  of  aub- 
dividing  the  small  arcs  into  seconds  and  trac- 
tions ot  seconds,  and  find  this  accomplished 
byaaystem  of  "reading  microscopea."  These 
are  microscopes  of  the  ordinary  compound  con- 
Btrnction,  bnt  each  provided  with  a  microme- 
ter screw  carrying,  as  in  the  German  instru- 
ments, a  psir  of  close  parallel  threads  between 
which  the  image  of  the  division  nnder  con- 
sideration can  be  placed  with  great  accuracy, 
or,  as  in  Troughton'a  form,  two  threads  cross- 
ing each  other  at  a  very  acute  angle,  which 
may  be  bisected  by  the  division.  The  micro- 
scopes are  so  made  that  one  revolution  of  the 
screw  is  equal  to  a  minute,  and  the  microme- 
ter head  is  divided  into  60  equal  parts,  each  of 
which  therefore  repreaenta  a  second.  There 
are  usually  four  of  these  microscopea  placed 
90  degrees  apart;  hut  sometimes  aa  many  as 
six  are  used  for  greater  certainty,  both  from 
the  greater  number  of  readings  and  from  the 
probable  reduction  of  the  systematic  errors  of 
the  primary  division.  The  proper  method  of 
■npporting  these  mioroacopes  to  insure  their 


perfect  stability  has  been  a  subject  of  much 
study.  A  favorite  plan  has  been  to  place  them 
on  the  periphery  of  another  smaller  circle 
which  rests,  accurately  fitting,  upon  the  axis 
itself,  bnt  is  prevented  from  revolving  with  it 
by  a  small  projecting  bar  caught  below  between 
two  screws  attached  to  the  pier.  Experience, 
however,  seems  to  have  decided  in  favor  of 
securing  firmly  and  independently  npon  the 
pier  itself,  near  the  V-plate,  a  solid  block  of 
metal  which  serves  as  the  centre  of  a  strong 
square  frame  at  whose  comers  the  microscopes 
are  attached  by  adjasting  screws.  The  micro- 
scopes are  thns  entirely  disconnected  from  the 
drclej  and  although  every  new  adjustment  ol 
the  axis  will  show  itself  in  their  record  of  the 
graduations,  yet  this  produces  no  effect  what- 
ever upon  the  mean  of  readings  of  opposite 
microscopea.  In  the  Greenwich  instmment, 
whose  piers  are  broader  than  the  circles  them- 
selves, the  microscopes  are  very  long,  and  are 
passed  through  the  pier  itself,  converging  from 
the  rim  of  the  circle  until  their  eye  pieces  are 
collected  within  a  very  small  space,  where  the 
observer  reads  them  with  convenience  end 
ease.  The  graduated  limh  is  bevelled  to  suit 
this  arrangement,  and  from  another  point  near 
the  observer  a  small  gas-burner  radiates  light 
through  other  openings  in  the  pier  in  sncb  a 
manner  as  to  illaminate  uniformly  the  field  of 
each  microscope;  a  matter  of  very  high  prac- 
tical importance. — To  bring  the  instrument 
into  its  proper  place  in  the  meridian,  it  is 
necessary  that  the  middle  vertical  thread  of 
the  fixed  diaphragm  be  placed  truly  in  the  op- 
tical axis  of  the  telescope,  which  is  the  central 
line  of  the  cone  of  rays  conver^ng  from  the 
object  glais.  This  may  be  effected  by  turning 
the  telescope  to  a  very  distant  fixed  object, 
noting  the  exact  positicn  of  this  middle  thread 
with  reference  to  the  images  in  the  field,  end 
then  reversing  tlie  inatrument,  when  the  thread 
will  probably  occupy  a  different  position, 
whereupon  it  must  be  brought  by  the  adjust- 
ing screws  of  the  disphragm  to  a  point  mid- 
way between  the  first  and  second  places,  and 
the  operation  repeated  until  no  change  ap- 
pears upon  reversal.  Next,  by  means  of  a 
spirit  level  and  the  vertical  adjusting  screws 
of  one  of  the  V-plates,  the  axis  of  the  instru- 
ment is  rendered  truly  horiiontal ;  and  finally, 
the  approximate  sidereal  time  being  known, 
the  telescope  is  directed  to  some  star,  also 
known,  very  near  the  pole  of  the  heavens,  and 
the  axis  moved  by  the  horizontal  adjusting 
screws  of  the  other  V-pIato,  until  at  the  right 
moment  the  star  and  thread  coincide  exactly. 
The  three  errors  thus  corrected  are  denom- 
inated the  errors  in  ooUimation,  level,  and  azi- 
muth respectively.  And  now,  by  help  of  stel- 
lar observations  under  properly  varied  circum- 
stances, we  are  able  not  only  to  determine 
with  great  precision  the  small  outstanding  val- 
ues of  these  arrora,  which  by  no  means  remain 
constant  for  any  length  of  time,  but  also  to 
judge  the  clock  that  aided  ua,  and  flnally  the 
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Terr  places  of  the  ■tars  that  have  gerred  as  onr 
niides.  The  eirora  of  instrament  and  clock 
having  been  Ihos  determined,  it  is  possible,  hj 
the  aid  of  fonnolaB  and  meUiodB  which  have 
been  so  thocoughl;  developed  and  Bystematiied 
as  to  be  applicable  with  the  greatest  fadlity, 
to  obtaiii  07  a  single  obaervation  of  an;  new 
object  its  right  ascenaion  within  a  verj  omall 
fraction  of  a  second  of  time. — But,  as  we  have 
intimated,  the  chief  value  of  the  ingtrament 
consists  in  its  power  of  furnishing  at  the  same 
culmination  not  on\j  the  right  ascenrion  bat 
also  the  declination  of  the  objeot,  and  it  ao- 
oomplishes  the  latter  most  simplj  in  the  fol- 
lowing manner.  While  the  observer  is  noting 
the  progress  of  the  star  across  the  transit 
threads,  he  at  the  same  time,  bj  a  delicate 
movement  of  the  telescope  in  altitade,  places 
it  so  that  the  star  appears  to  mn  along  the 
fixed  horizontal  thread ;  and  then,  the  transit 
observation  having  been  completed,  he  reads, 
even  to  the  fraction  of  a  second,  from  the  cir- 
cle microscopes  the  precise  point  corraapond- 
ing  to  ^e  apparent  altitade  of  the  star.  Or,  a 
BtiU  more  aocorate  determination  is  obtained 
b;  placing  the  telescope  so  that  the  star  will 
traverse  the  field  at  a  little  distance  above  or 
below  the  fixed  thresd ;  and  there  ii  ordinorilj 
time  enough  to  bring  the  movable  thread  sev- 
eral times  into  coincidence  with  the  star's 
image  b;  means  of  the  micrometer  screw,  al- 
ways noting  its  indicationB  and  afterward 
taking  the  mean  of  all.  The  small  distance 
from  the  fixed  thread,  as  thus  measured,  mnst 
of  course  be  dulj  applied  as  a  correction  to 
the  readings  of  the  miorosoopes,  and  thus  we  de- 
rive one  eitremity  of  the  desired  arc,  and  then 
proceed  to  find  the  other.  In  order  to  know 
the  star's  declination,  we  must  first  have  its 
altitude  above  the  horizon.  This  can  some- 
times bs  obtained  by  a  donble  observation  of 
the  star's  image,  first  as  reflected  from  a  qaiok- 
^Iver  surface,  and  then  as  seen  directly,  in 
which  case  the  arc  included  between  these  two 
directions  is  obrioaslj  equal  to  twice  the  alti- 
tude of  the  star;  bnt  this  cocrae  is  not  always 
applioahle.  We  have  however  a  readier  and 
exquisitely  beantifn!  method  of  obtaining  with 
very  greet. accuracy  the  direction  of  the  ver- 
tical line,  from  which  we  can  count  the  star's 
senith  distance.  The  telescope  being  turned 
ao  as  to  look  directly  downward,  we  place  im- 
mediately beneath  it  a  vessel  of  qaicksilver; 
and  if  then,  by  means  of  &  small  plate  of  thin 
Mass  held  at  an  ant;le  of  4£l°,  we  reflect  a  strong 
light  down  the  telescope,  it  will  he  reflected 
back  by  the  qaicksilvcr,  and,  looking  throngh 
the  glass  from  above,  we  shall  see  not  onlj 
the  threads  in  the  eye  piece,  bat  also  the  re- 
flected im^^  of  each ;  and  by  moving  the  in- 
strument carefully  until  the  fixed  horizontal 
thread  coinoides  with  its  own  image,  we  shall 
hare  the  telescope  mathematically  vertical,  and 
may  read  from  the  circle  the  corresponding 
second  point  of  the  desired  arc,  whereby  wo 
obtain  the  ^parent  altitude,  and  thence,  cor- 
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reoting  for  retraction,  the  true  altitude,  andt 
finally  the  desired  declination. — A  few  worda 
most  be  added  respecting  the  use  of  transit 
instruments  in  the  prime  vertical,  that  is,  so 
placed  that  the  great  circle  deacrihed  by  the 
collimation  axis  is  in  the  prime  vertical.  Bes- 
sel  first  suggested  this  method  of  moonting  a 
transit  instrument,  for  the  purpose  of  deter- 
mining with  special  accuracy  the  latitade  of 
the  place  of  observation.  It  is  manifest  that 
any  star  which  has  a  north  deolinatiDn  less 
than  I,  where  I  ia  the  latitude,  crosses  the 
prime  vertical  at  equal  altitudes  on  the  eastern 
and  western  qnadrenls.  If  the  interval  in 
time  between  these  passages  be  noted  as=8t, 
it  is  manifest  from  the  right-angled  splierioal 
triangle  having  for  its  angles  the  pole,  the  ze- 
nith, and  the  star's  place  in  either  qnadrant 
of  the  prime  vertioat  that  tan  j=tan  J  seo  (, 
This  method  of  determining  the  latitade  has  a 
great  advantage  in  the  readiness  with  which 
instrumental  errors  may  be  got  rid  of,  by  using 
the  instrument  alternately  in  opposite  portions 
as  respects  the  rotation  axis.  The  adjustments 
for  a  transit  instrument  in  the  prime  vertical 
relate,  like  those  of  the  meridional  transit  in- 
strument, to  the  three  pointe,  collimation,  level, 
and  azimuth.  In  collimation  the  adjustment 
resembles  that  of  the  ordinary  transit  instfn- 
ment.  The  instrument  is  brought  nearly  into 
the  Drime  vertical  by  directing  it  to  a  star  of 
small  norxherly  declination  at  the  calculated 
time  of  the  star's  passage  of  the  prime  verti- 
oaL  When  this  has  been  done,  the  rotation 
axis  mast  he  carefully  levelled,  and  a  fresh 
adjnstment  made  by  means  of  another  star. 
For  the  small  adjustment  thus  rendered  ne- 
cessary provision  is  made  by  allowing  one  of 
the  V's  a  small  motion  in  azimuth.  Another 
method  is  to  have  the  instrument  provided 
with  a  graduated  horizontal  circle,  and  then, 
having  adjusted  it  in  the  meridian,  to  revolve 
it  throngh  {Kt"  in  azimuth.  When  the  rota- 
tion axis  is  in  the  meridian  but  inclined  to  the 
horizon,  a  correction  can  be  readily  made  for 
this  Inclination,  because  the  great  circle  de- 
scribed by  the  collimation  axis  crosses  the 
horizon  at  the  true  oast  and  west  points,  but 
passes  slightly  to  the  north  or  to  the  south 
of  the  true  zenith ;  and  the  latitude  fonnd  by 
means  of  the  instrument  corresponds  to  the 
latitude  of  the  point  where  the  great  circle 
thus  swept  out  crosses  the  meridian.  Thus 
the  only  required  con«deration  of  the  level 
correction  is  that  this  correction  shonld  bo 
applied  directly  to  the  latitnde  found  from  the 
instrument  used  as  if  correctly  adjusted.  Bat 
if  the  rotation  axis  is  neither  in  the  meridian 
nor  level,  or  if  the  middle  thread  is  not  in  the 
collimation  axis,  the  correction  is  less  simple. 
(See  Ohaavenet's  "  Spherical  and  Practical  Aa- 
tronomy,"  vol.  ii.,  p.  S4S.) 

lUKSDKriinUTIM*    See  Lobd's  StTPpm. 

lUHgTUL  IfrVBUft    SeeBoBits. 

TUNBTLTAHli  (Hun.  Brdily ;  Ger.  Sieben- 
(firysn),  a  grand  duchy  of  the  Austro-Hun- 


byCoogle 


&i6 


TRANSYLVANIA 


Erian  tnonarohf,  now  forming  part  of  the 
ids  of  the  Hungarian  orown,  bounded  W. 
and  N.  by  Hnngarj  proper,  N.  E.  and  E.  by 
the  Bukowina  and  Ronmania,  and  8.  by  Kou- 
mania.  It  is  sttnated  between  lat.  45°  12'  and 
47°  42'  N.,  and  Ion.  23°  24'  and  36°  80'  K ;  area, 
according  to  the  last  changes  of  the  frontiers, 
21,216  »q.  m. ;  pop.  in  18T0,  2,11G,024.  Coi- 
tal, Klauaenburg.  The  ooantry  is  surrounded 
on  all  sides  by  mountain*  belonging  to  the 
'  Ourpathian  ayateni,  and  the  Borface  is  mnch 
diversified,  being  traversed  by  several  monn- 
tain  ranges,  between  whioh  there  are  naineroas 
flue  TaUeys  and  plains.  The  principal  chain 
extends  along  the  £.  and  S.  frontiers,  and  sends 
out  many  of^ets.  The  range  whioh  forms  the 
N.  W.  bonndary  toward  Hnngary  is  properly 
designated  as  the  Transylvanitu)  Ore  monn- 
tuna.  The  most  elevated  points  lie  near  the 
S.  boundary,  in  the  so-called  Transylvanian 
Alps,  where  Ut.  Negoi  has  a  height  of  more 
than  8,000  ft.  above  the  sea,  and  Mt.  Bncsesd 
is  very  little  lower.  The  TamOs,  Red  Tower, 
and  Vnlcan  passes  lead  through  this  range. 
The  whole  drainage  belongs  to  the  basin  of  tiie 
Danube,  the  chief  rivers  being  the  Alnta  (Hon. 
Olt),  the  Maroi  with  its  tributaries  the  Qreat 
and  LitUe  Eokel  (KUkaild),  the  Biatritz  (£ut- 
(•rew),  the  Szamos,  and  thoKOrOs,  There  are 
several  lakes. — The  climate  varies  greatly  aa- 
oording  to  elevation.  In  the  valleys  the  heat  of 
snmmer  is  very  great,  but  in  the  more  elevated 
district*  the  winter  temperatnre  is  remarkably 
severe  and  so  long  continnod  as  to  canse  serions 
injury  to  vegetation.  Gold  is  found  in  most  of 
the  streams  in  greater  or  less  quantities ;  a  num- 
ber of  gold  mines  are  worked,  and  are  said  to  be 
very  prodnctive.  Silver  mines  are  also  worked, 
and  there  is  one  of  quicksilver.  Copper,  lead, 
iron,  antimony,  arsenic,  tin,  coal,  alum,  bitu- 
men, saltpetre,  and  salt  are  al!  found ;  together 
with  crystals  and  valuable  pebbles,  including 
garnets,  chrysolites,  amethysts,  chalcedonies, 
agates,  carnelians,  and  jaspers.  A  bed  of  rock 
salt  extends  in  a  belt  60  to  80  m.  wide  through 
the  whole  country,  from  which  great  quantities 
are  extracted,  as  well  as  from  numerous  springs. 
In  the  more  elevated  parts  vegetation  is  scanty, 
bat  lower  down  luxuriant  foresta  make  their 
appearance,  whioh  yield  many  kinds  of  valua- 
ble timber.  The  valleys  and  plains  are  particu- 
larly fertile,  and,  although  agriculture  is  in  a 
backward  state,  yield  good  crops  of  various 
kinds  of  grain,  pulse,  maize,  hemp,  flax,  tobacco, 
saffron,  and  madder;  and  the  vine  and  fmits 
are  very  g^ierally  cultivated.  Great  numbers 
of  horses,  horned  cattle,  buffaloes,  sheep,  and 
pigs  ore  reared,  large  herds  of  the  last  named 
being  fed  in  the  forests.  Game  is  abundant, 
and  the  rivers  are  well  supplied  with  fish.  The 
manufactures  consist  principally  of  coarse  linen 
and  woollen  goods,  naUve  dlk,  different  kinds 
of  metals,  paper,  gunpowder,  leather,  porcelain 
and  earthenware,  glass,  stearine  candles,  soap, 
fnmitnre,  and  numerous  articles  in  wood. — 
The  population  is  compoaed  of  various  raees, 


including  Uagyars  or  Hnngariens  proper,  Biek- 
lers,  Saxons,  Koumans  or  Wallacbs,  Ruthenians, 
gypsies,  Armenians,  Greeks,  Jews,  and  Bulgar 
rians.  The  Roumans  are  by  far  the  most  nu- 
merous, being  about  three  fifths  of  the  whole. 
The  gypsies  number  about  68,000.  The  reli- 
gions most  numerously  profeseed  are  the  non- 
united  and  united  Greek  (chiefly  by  the  Ruthe- 
nians and  Konmans),  Roman  Catholic  (by  the 
Magyars),  Calviuist  (by  the  Uagyars),  Lutheran 
(by  the  Saxons),  and  Unitarian  (by  the  Szeklcrs). 
The  Uagyars  and  Saxons  have  the  beat  schools ; 
those  belonging  to  some  of  the  others  are  of  a 
very  inferior  oiaracter.  The  flrst  Trensylva- 
nian  university  was  opened  at  Klaueenburg  in 
1872.  The  Szeklers,  or  properly  Sztkelya,  who 
are  believed  by  some  to  be  descendants  of  the 
Hnns,  and  by  others  of  the  Fetchenegs  and 
other  tribea  kindred  to  the  Uagyars,  use  t, 
dialect  little  different  from  the  language  of  the 
latter,  this  being  also  spoken  by  the  Bulgarians 
and  Armenians.  The  Saxons  are  descendants 
of  German  settlers  from  Flanders,  the  lower 
Rhine,  the  Hartz,  and  Thuringia,  who  estab- 
lished themselves  in  Transylvania  especially 
about  the  middle  of  the  12th  centory,  where 
they  are  unmixed  with  other  races,  and  speak 
their  own  language,  the  German.  They  for> 
merly  enjoyed  variona  privileges,  baaed  chiefly 
on  a  charter  granted  them  by  King  Andrew 
II.  in  1224,  and  more  eqnality  of  rights  than 
the  other  racea.  Together  with  the  Magyan 
and  Szeklers  they  formed  the  constitntionBlly 
ruling  people,  but  now  all  nationalitie*  enjoy 
equelrights.  The  country  is  therefore  divided 
into  the  lands  of  the  Bulgarians  (chiefly  in 
the  northwest  and  west),  of  the  Szeklers  (in 
the  east),  and  of  the  S&ions  (in  the  south  and 
northeast).  The  land  of  the  Hungarians  is 
subdivided  into  the  counties  or  comitats  (mi- 
gyik)  of  Elansenbnrg  (Eoloa),  Dohoka,  Inner 
Szolnok,  Thorda,  Eokelburg  (Kuk&llo),  Upper 
Weissenburg  {Fmindr),  Lower  Weiasenburg, 
and  Hunyad,  and  the  districts  of  Fogaraa  and 
N4szod;  the  land  of  the  Seeklers  into  the  seata 
(ttiktk)  of  AranyOB,  Uaros,  Udvarhely,  Csik, 
and  H&rom-Sz£k;  end  the  land  of  the  Saxons 
into  the  seats  (StihU)  of  Uermanustadt,  Broos, 
M&hlenbach,  Reissmarkt,  Mediasch,  Schftes- 
burg,  Gross-Schenk,  Leschkirch,  and  Reps,  and 
the  districts  of  Eronstadt  and  Bitstritz.  Be- 
sides the  capital,  the  most  important  towns  are 
Hermannstadt,  Eronstadt,  VisArbely-on-the' 
Maros,  Bistritz,  and  the  fortress  Oarlsbnrg. 
The  constitution  of  Transylvania  before  the 
revolution  of  lB48-'9,  during  whioh  it  waa  re- 
united with  Hungary,  resembled  that  of  the  lat- 
ter country,  but  was  more  complicated,  owing 
to  numerous  reserved  privileges.  It  was  abol- 
ished by  the  Austriacs  in  1849,  and  restored 
in  1861,  thoogh  not  in  its  full  vigor.  In  1867 
Transylvania  waa  again  fully  united  with  Hon- 
gary,  and  its  separate  diet  abolished. — Transyl- 
vania in  the  time  of  the  Roman  empire  be- 
longed to  Dacia,  was  subsequently  overrun  by 
the  Hnns,  Goths,  Gepidn,  Lombards,  Bulga- 
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r'twaa,  Arars,  PetohenegB,  nnd  other  tribes,  and 
in  the  tOth  and  11th  oentariu  conquered  hj 
the  Hangarians,  who  ruled  it  bj  waywodea, 
for  a  time  disputing  its  posseasiou  with  the 
Onmans.  Having  shared  the  fate  of  Hnngarf 
for  oentnries,  it  became  an  independent  prin- 
cipalitj  daring  the  Tarkish-Aastrian  wars  in 
the  early  part  of  the  18th  oentarj,  and  was 
rnlad  among  others  by  the  Z&polyas,  the  B&- 
tfaoris,  Boonkaj,  Bethlen,  the  R&Mcxji,  and 
the  ApaSs,  until  it  was  finally  annexed  to 
Austria  in  ITIS.  (See  Hunoist,  voL  is.,  pp. 
57--8I,  BIthdbi,  Bbthlen,  R1k6ozy,  and  ZX- 
POLTA.)  The  antagonism  between  the  Ron- 
mana  and  Magyars,  which  in  1S48  led  to  a 
bloody  rising  of  the  former,  has  not  entirely 
'  anbaidad,  and  more  or  less  secret  agitations  in 
f^vor  of  a  union  of  TransylTania  with  Ron- 
mani&,  the  united  countries  to  form  a  strong 
Da(»aa  realm,  not  nnfreqaently  alarm  the  Hun- 
garian goTernment.  Ina  Baious,  too,  hold 
themselves  in  opposition  to  the  leadership  of 
the  Hunguiana.  On  the  E.  and  S.  frontiers 
the  people  down  to  a  late  date  held  their  land 
under  the  tenure  of  protecting  the  country 
agunst  foreign  aggression  in  these  directions, 
the  hard;  and  warlike  Szeklers  in  the  east  cod- 
etitnting  the  principal  strength  of  this  military 
frontier  organization, — See  "Transylvania,  its 
Products  and  its  People,"  hy  Ohorles  Boner 
(London,  1865),  and  Voyage  ava  region*  mi- 
Tiiiret  da  la  JVantj/hanit  oeeidentale,  by  £li- 
sSe  Reclus  (Paris,  187S). 

TKl.WTLVUIl,  a  S.  W.  connty  of  North 
Garolina,  bordering  on  South  Oarolina ;  area, 


the  French  Broad  river,  and  is  almost  entirely 
surrounded  and  ooonpied  by  mountains.  The 
soil  of  the  valleys  is  fertile  and  well  adapted  to 
etook  raising.  The  chief  productions  in  1870 
were  12,47fi  bnshals  of  rye,  eS,63S  of  Indian 
corn,  8,142  of  Irish  and  8,101  of  sweet  pota- 
toes, 18,844  lbs.  of  wool,  S,301  of  tobacco,  and 
24,129  of  butter.  There  were  G04  horses, 
1,197  milch  cows,  3,712  other  cattle,  4,731 
sheep,  and  6,490  swine.     Capital,  Brevard. 

niNSILTAXU  DNirBSnT.  See  Lkziko- 
T0»,  Ky. 

lUP  (Swed.  trappa,  a  stair),  a  oUas  of  vol- 
canic rocks,  BO  named  because  of  the  stair-like 
appearance  they  often  preeeot.  There  are 
several  kinds  of  trap  rooks,  distinguished  by 
their  chemical  composition  and  physical  char- 
acter. They  are  composed  mainly  of  feldspar 
and  hornblende,  in  varying  proportions  and 
states  of  aggregation,  with  sometimes  angite, 
chryaolite,  and  other  minerals  in  smaller  qnan- 
tities.  The  most  important  among  the  trap 
rocks  are  the  basalts,  amygdaloids,  greenstones, 
and  doleritea.  They  are  therefore  chiefly  di- 
vided into  felstone  traps  and  hornblende  traps, 
the  principal  variety  of  the  latter  being  green- 
stone. Hypersthene  rock  is  mode  np  of  La- 
brador feldspar  and  hypersthene,  a  variety  of 
hornblende ;  it  is  ebnndant  in  the  isle  of  Skye. 
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nUfjUrL  h  A  province  of  Sicily,  oompri- 
sing  the  W.  extremity  of  the  island,  bounded 
E.  by  Palermo  and  Oirgenti,  and  on  the  other 
sidee  by  the  liediterraQeoo ;  area,  1,214  sq. 
m.;  pop.  in  1872,  2S6,388.  The  coast  line  is 
irregiilar,  and  there  ore  several  bays,  the  lar- 
gest of  which  ia  the  gulf  of  Oaatellamare.  The 
most  important  of  the  nnmerous  islands  oS  the 
W.  coast  ore  the  three  anciently  called  the 
.i^ates,  viz.,  Favignana,  Levanzo,  and  Mari- 
time. The  surface  of  Trapani  is  traversed  by 
several  ofFsets  from  the  Madonian  mountains. 
The  soil  is  generally  fertile.  IL  A  city  (ano. 
Drepanum  or  Drepana),  capital  of  the  prov- 
ince, on  a  peninsula  which  extends  into  the 
Mediterranean,  46  m.  W.  S.  W.  of  Palermo ; 
pop.  in  1873,  88,684.  It  has  a  small  harbor 
protected  by  a  fort.  The  chnrehes  are  exceed- 
ingly nnmerous,  and  there  is  a  lyceum,  a  gym- 
nasinm,  and  on  archceologicol  mnsenm  endowed 
in  1876  by  Cavaliere  Depoli.  The  salt  works 
and  fisheries  are  of  some  importanoe. — Drepa- 
num was  founded  b;  Hamiloar  during  the  first 
Ptinio  war,  aboat  360  B.  C,  who  transferred 
hither  the  inhabitants  of  the  neighboring  Eryi ; 
and  it  remained  one  of  the  chief  strongholds 
of  the  Carthaginians  thronghont  this  war.  OS 
ite  port  they  gained  a  great  naval  victory  under 
Adnerbal  in  349,  destroying  nearly  the  whole 
Roman  fleet ;  and  it  was  in  attempting  to  raise 
its  siege  by  the  Roman  consul  Catulus  in  241, 
that  their  ships  under  Hanno  sofFered  off  the 
island  of  Favignana  (ana.  jEgvia)  the  defeat 
which  ended  the  war. 

lU^ZDS.    See  Tbebizoitd. 

nUPPfSIS,  a  branch  of  the  Cistercian  or- 
der famed  for  the  austere  reform  inaugura- 
ted by  De  Ranc6,  abbot  of  La  Trappe.  (See 
RaitoI)  This  monastery  is  near  Mortagne,  in 
tlie  French  department  of  Ome.  It  was  found- 
ed in  1140  by  Rotron  II.,  oonntof  Perche,  who 
gave  it  to  a  colony  of  Benedictine  monks  from 
Savlgny.  In  1148  St.  Bernard  afBliated  it  to 
Clairvaux,  and  ita  inmates  become  famoos  for 
piety.  Daring  the  incessant  wars  between  the 
French  and  the  English,  the  monks  were  fre- 

Sently  plundered  and  dispersed,  till  toward 
e  close  of  the  16th  century  their  long  en- 
forced absence  from  the  monastery  gradually 
weakened  the  habits  of  regular  otwervonce, 
and  reduced  their  numbers  to  less  than  20. 
Francis  I.  gave  the  ruined  abbey  in  eommen- 
dam  to  OardinaldnBellay;  and  thenceforward 
all  religions  fervor  and  discipline  were  at  an 
end.  In  the  beginning  of  the  reign  of  Louis 
XIV,  only  seven  monks  remuned,  whose  li- 
centious habits  caused  them  to  be  called  "  ths 
brigands  of  La  Trappe."  On  July  18,  1664, 
De  Rano6  was  consecrated  abbot  of  La  Trappe 
in  the  cathedral  of  Siez,  by  Oliver  Plunket, 
arohbishop  of  Armagh.  The  old  monks  who 
did  not  wish  to  adopt  the  severe  life  inaugo- 
rated  by  the  abbot  were  allowed  to  depart, 
and  were  pensioned  out  of  De  Ranch's  patri- 
mony; and,  after  much  opposition  from  the 
other  Cistercian  monastenea,  and  ux  yeare 
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of  patient  wutiug,  the  mild  firmneia  of  the 
reformer  and  bis  exemplarj  life  attracted  a 
small  nnmtier  of  foUowen.  The  chief  centre 
of  the  reform,  after  la,  Trappe,  was  the  Cia- 
tercian  monasterj  of  Tami&  near  Faverges,  in 
Upper  Savo?.  It  adopted  De  RanoS's  rule  in 
1077,  was  Buppraased  during  the  French  rev- 
ulution,  and,  after  varioos  TictssitiideB,  va» 
again  taken  posBosmon  of^  Oct.  16,  1B61,  bj  a 
colon?  of  Trappists  from  G-rAce-Dieu,  near  Be- 
saneon.  The  reform  was  approved  bj  Inno- 
cent XI.,  but  ander  certain  restrictions.  The 
monastic  role  ii  noted  for  its  severity.  The 
members  rise  in  the  morning  at  2  o'eloek,  and 
devote  IS  honrs  a  daj  to  devotional  exercises, 
and  several  hours  to  bard  labor,  mostly  in  the 
field.  No  worldlj  oonveriation  is  allowed ; 
when  meeting,  thej  salote  each  other  with  the 
solemn  MemenU  mori  ("Remember  death"). 
Their  scanty  food  consists  of  water  and  vege- 
tables; meat,  wine,  and  beer  are  enUrel;  for- 
bidden. Thej  sleep  on  a  board,  with  a  pillow 
of  straw;  and  they  never  nndress,  not  even 
in  case  of  sickness.  Hospitallt/  is  earnestly 
recommended;  bat  it  is  also  enjoined  on  the 
members  to  observe,  in  the  exercise  of  hos- 
pitality, as  much  as  possible  the  castomary 
silence  of  the  order  and  the  simplioity  of  its 
mode  of  life.  In  1TS9  the  Trappists  possessed, 
besides  La  Trappe  and  Tomif,  only  one  monas- 
tery in  Tuscany  and  one  in  western  Germany. 
When  they  were  suppressed  in  France,  Dom 
Angastin  Leatrange,  who  is  r^^arded  as  the 
second  founder  of  the  order,  opened  an  estab- 
lishment at  Fribonrg  in  Switzerland,  to  which 
some  of  the  monks  repaired.  The  members 
of  the  other  eitingniahed  monasteries  wan- 
dered through  Europe  for  abont  20  years, 
withont  finding  a  permanent  abode.  In  1617 
the  French  government  anthorized  the  reopen- 
ing of  La  Trappe,  and  the  order  soon  counted 
several  floarisliing  establishments.  It  was  es- 
pecially prosperous  under  the  adtoinistration 
of  the  snperior  general  Geramb  (after  1836), 
one  of  the  few  Trappists  who  have  won  a  rep- 
utation for  BQthor^ip.  In  1628,  and  again  in 
1630,  the  suppression  of  all  the  French  estab- 
lishments of  the  order  was  decreed  by  the 
government,  but  in  neither  case  was  the  de- 
cree executed.  Since  1870  the  Trappists  have 
ceased  to  exist  legally  in  Italy  and  Switzer- 
land, and  in  1874  Uiey  were  suppressed  in  the 
Oermon  empire.    In  1S08  a  colony  of  Trap- 

S'ats  led  by  Lestrange  himself  settled  at  Pigeon 
ill,  near  Conewago,  Pa.;  in  the  autumn  of 
1805  they  removed  to  Kentucky,  thence  to 
Florissant  near  St.  Louis  in  1808,  and  in  1609 
to  a  farm  6  m.  N.  on  the  Illinois  shore  of  the 
Mississippi.  In  1813  they  went  to  Tracadie  in 
Nova  Scotia,  where  they  still  exist  In  1848 
Trappists  from  La  MeiUereye  in  France  aet- 
tlod  at  Gethsemone,  Ey.,  14  m.  8.  E.  of  Bards- 
town;  a  second  establishment  (now  New  Hel- 
leray  abbey)  has  since  been  founded  in  Iowa, 
12  m.  from  Dnbnque.  Both  of  these  have  been 
raised  to  the  rank  of  abbeys,  the  abbots  wearing 
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the  mitre. — An  oSsboot  of  the  order  of  Trap- 
pists is  the  congregation  of  "  Trappist  Preach- 
ers," fonnded  about  1S4C  by  the  abb£  Maard, 
at  Avallon,  France,  which  connects  borne  mis' 
sionary  labors  with  the  observance  of  a  Trap- 
pist mode  of  life. — The  flrat  convent  of  Trap- 
pist nuns  was  founded  in  1692  in  France. 

lUS  Wl  llOimS,  a  N.  E.  province  of  Por- 
tugal, borderinR  on  Spain  and  tbe  provinces  of 
Beira  and  Ulnho;  area,  4,289  sq.  m.;  pop.  in 
1871,  8SS,888.  It  is  the  most  moontainona 
part  of  the  kingdom.  The  Douro  constitntea 
its  8.  E.  and  8.  boundary,  and  it  is  watered 
by  its  affluents  the  SalKir,  Toa,  and  Tamega. 
It  is  now  divided  into  the  two  districta  of 
Viltareal  and  Bragas^a.    Capital,  Bragan^ 

lUSB.    See  Pozzcolana. 

lUVAMCOR^  a  subsidiary  native  sUte  of 
British  India,  occupying  the  8.  W.  extremity 
of  the  great  Indian  peninsula,  terminating  on 
the  aonth  in  Cape  Comorin,  and  bounded  N- 
by  the  native  state  of  Cochin  and  the  district 
of  Coimbatore  in  Madras,  E.  by  the  Madras 
districts  of  Madura  and  Tinnevelli,  and  S.  and 
W.  by  the  Indian  ocean;  area,  0,668  sq.  m.; 
pop.  abont  1,400,000.  The  capital  is  Trivan- 
drum,  on  a  small  river  in  the  S.  pert  of  tlw 
state,  abont  a  mile  and  a  half  from  the  aea; 
other  important  towns  are  Aleppi,  Qoilon, 
and  Anjengo,  all  on  the  coast.  The  surface 
slopes  seaward  from  the  Western  Ghauts, 
which  form  its  £.  boundary,  and  at  the  N,  E. 
comer  reach  an  altitude  of  upward  of  8,000 
ft. ;  and  the  country  is  generally  hilly,  eleva- 
ted, and  well  wooded,  except  on  the  coast.  A 
large  portion  of  the  coast  ia  low  and  sandy 
and  fringed  with  coooanut  palms,  hut  in  tlra 
south  the  heights  approach  tbe  sea  and  form  a 
bolder  shore.  There  is  a  good  roadstead  at 
Aleppi,  and  since  1871  Eoiaohnl,  near  Cape 
Comorin,  has  been  need  as  a  port  bj  the  coffee 
planters,  whose  lai^  ships  nave  Uiere  found 
safe  anchorage  in  still  water.  Travancore 
ia  drained  by  numerous  westward-flowing 
streams,  whose  waters  form  extenrive  shallow 
lagoons  or  backwaters  parallel  with  the  coast. 
The  lai^eet  river  is  the  Perryanr,  in  the  north, 
abont  140  m.  long,  which  is  known  as  the  Al 
wye  near  the  sea.  The  rainfall  of  the  western 
half  of  the  coontry  exceeds  100  inches  per  an- 
num, hut  it  is  not  more  than  6S  iuohea  among 
tbe  mountains  or  at  Cape  Oomorin.  The  cli- 
mate is  hot  but  not  nnhealthful ;  at  the  capital 
the  temperature  rarely  exceeds  90°  at  any  time, 
or  76°  dnring  the  8.  W.  monsoon,  when  the 
most  rain  falls.  The  soil  is  nearly  everywhere 
productive,  and  very  rich  in  tbe  lowlands^ 
where  excellent  rice  is  raised.  The  moat  vsl- 
nable  crops  are  coffee,  which  is  very  euccesa- 
fully  cultivated  in  the  hills,  cocoennts,  areca 
nnta,  and  pepper,  all  of  which  ere  largely  ex- 
ported ;  ginger,  cinnamon,  nutmegs,  indigo, 
and  cardamoms  are  also  grown.  The  forests 
furnish  timber  for  export  in  great  abundance 
and  variety.  Cinchona  plantations  have  been 
established  under  government  auspices.    Tbe 
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fauna  of  Travancore  correapondi  cloaely  with 
that  of  Malabar.  The  mioeral  resonrces  are 
u  yet  undeveloped ;  bat  salt  is  made,  and  there 
are  known  to  be  depoaita  of  iron.    There  are 

but  few  manufactorea Trarancore  is  a  Hindoo 

principalitj,  and  Hindoos  oonatitnte  the  largest 
utd  most  influential  part  of  the  population,  bnt 
the  aborixinol  element  has  been  largelj  won 
over  to  Christianitj.  This  element  is  most 
prominenU;  repreeented  b?  the  Shannar  tribe, 
amOQR  whom  three  English  missioaarf  sooietie* 
have  labored  for  manj  years,  ontil  as  manj  as 
W,000  of  them  are  Ohristians  living  in  Tin- 
nerelii  and  Travanoore.  In  North  Travancore 
there  are  said  to  be  260,000  Roman  Oatholio 
ooaverts,  under  one  of  the  vicariates  of  south- 
ern India  which  originated  in  the  Madura  mis- 
aion.  There  is  s  oollege  of  hieh  staoding  at 
Trivandram,  affiliated  with  the  Madraa  nniver- 
sitr,  to  which  it  sent  26  stndenta  in  ISTl.  In 
1872-'3  therw  were  16  other  schools,  at  which 
English  was  taught  to  SOS  pnpils,  2S  vemaon- 
lar  Mbooli,  and  188  village  schools.  The  reiab 
maintains  an  astronomioal  obserrator^  under 
tite  direction  of  a  European  oatronomer.  Maoj 
excellent  roads  and  other  public  works  have 
been  oonstmcted,  and  Travanoore  U  one  of 
the  best  governed  and  most  prosperous  native 
■tates  in  India.  In  ]HT2-'8  the  total  revenue 
of  the  government  was  ^SST.STT,  including 
£105,962  prooeeds  of  the  land  Ux  and  £180,- 
431  from  oaatoms,  while  the  total  expenditure 
was  but  £549.365.— About  the  middle  of  the 
18th  oentory  Uie  many  chieftains  under  whom 
Travanoore  was  formerly  parcelled  out  were 
anbjogated  by  an  ancestor  of  the  present  rajah, 
who  ruled  till  1T9B,  and  who  adhered  to  the 
British  in  the  war  with  Tippoo  Bultan.  In 
1TB5  hs  entered  into  a  Huheidiary  allianoe  with 
the  Bombay  government.  The  snbsidy  has 
been  increased  to  £80,000  per  annmo,  and  the 
state  is  now  supervLied  throogh  the  govern- 
ment of  Madras.  According  to  the  fundamen- 
tal Hindoo  law  of  Travancore,  the  snooession 
to  the  throne  desoeods  only  through  the  female 
Una.  The  sister  of  the  present  rsjsh,  Rama 
Wnrma,  died  in  1857,  and  as  it  waa  apparent 
that  the  line  wonld  otherwise  become  ex- 
tinct, the  British  authorities  gnaranteed  him 
the  right  of  adoption. 

TUVOSE,  a  W.  connty  of  Minnesota,  sepa- 
rated from  Dakota  by  ihe  Bois  de  Sioux  or 
Bioux  Wood  river  and  Lake  Traverse ;  area, 
aboat  676  sq.  m.;  pop.  in  1870,  18.  It  is 
drained  by  Mustinka  river  and  other  afSnenta 
of  Lake  Traversa.  The  snrfaoe  consists  ohieflj 
of  rolling  prairies.  The  Bt.  Paul  and  Padflc 
railroad  crosses  the  N.  E.  corner. 

TBATB,  a  central  ooonty  of  Texas,  intersected 
by  the  Oolorado  river ;  area,  about  1,000  sq. 
m.;  pop.  in  18T0,  13,1B8,  of  whom  4,647  were 
colored.  The  anrtace  is  moderately  hilly,  and 
the  soil  Tery  fertile.  There  is  considerable 
timber.  Steamboats  ascend  the  river  to  Aus- 
tin, which  is  also  the  terminns  of  a  branch 
of  the  Houston  and  Texas  Oentral  railroad. 


TREASON 


849 


The  chief  prodnotions  in  1870  were  498,710 
bashela  of  Indian  corn,  88,810  of  sweet  pota- 
toes, fi6,79S  lbs.  of  butter,  and  1S,76B  bales  of 
cotton.  There  were  6,584  horses,  1,887  motes 
and  aaaea,  8,963  mUch  cows,  8,991  working 
oxen,  G0,T65  other  cattle,  18,013  sheep,  and 
85,864  swine ;  6  manofaotories  of  carriages, 
8  of  saddlery  and  hameea,  1  of  bricks,  2  brew- 
eries, and  2  saw  mills.  Capital,  Austin,  which 
is  alao  the  oapital  of  the  state. 

ISEiDWnJi,  VtaUf  an  American  inventor, 
bom  in  Ipswich,  Mass.,  in  1791,  died  in  Cam- 
bridge, Feb.  37,  1873.  While  still  young  he 
invented  a  machine  for  making  wood  screws. 
In  1818  he  produced  a  printing  press  of  a  new 
oonatrnction,  and  went  to  England  in  1819. 
He  there  conceived  the  construction  of  a  pow- 
er press,  which  was  completed  the  year  after 
his  return,  and  was  widely  used.  In  1822,  in 
connection  with  Dr.  John  Ware,  he  established 
and  conducted  the  "  Boston  Journal  of  Phi- 
losophy and  the  Arts."  In  1836  he  devised 
the  system  of  tamoats  upon  single-track  rail- 
roads. In  1829  he  completed  the  first  sncoees- 
fol  machine  for  apinoing  hemp  for  cordage. 
Works  capable  of  spinning  1,000  tons  in  a  year 
were  erected  in  Boston  in  18S1 ;  and  in  1886 
he  furnished  to  the  Oharlestown  navy  yard 
machines  for  spinning  the  hemp  and  cordage 
for  the  navy.  His  circular  hackle  or  tapper 
has  been  generally  adopted  in  spinning  hemp 
for  coarse  cloth.  In  1884  he  became  Rumr 
ford  professor  of  technology  in  Harvard  col- 
lege, and  held  this  post  till  1846.  He  devised 
a  method  of  making  cannon  of  wrought  iron 
and  steel,  and  executed  a  contract  with  the 
government  tor  13  siz-ponnders.  But  his  first 
plan  being  found  too  expensive,  he  improved 
and  BimpIifie'I  it,  and  described  his  new  meth- 
od in  a  memoir  before  the  American  academy 
in  1866.  He  secured  his  invention  by  patent 
in  the  United  States  and  in  England,  and  pul>- 
lished  an  account  of  it  iu  1866.  It  is  certain 
that  18  years  t)efcre  the  Armstrong  gun  was 
produced  in  England  Treadwell  had  made  his ; 
and  that  some  years  after  his  English  patent 
had  been  published  Sir  William  Armstrong 
produced  his  gun,  formed  upon  the  same  plan, 
and  adding  thereto  rifling  and  breech  loaoing. 

1U1S0N,  in  general  terms,  any  act  of  hos- 
tility against  a  state,  committed  by  one  who 
owes  aUegiance  to  it.  There  is  one  important 
diSerenoe  In  what  may  be  called  the  form  or 
manifestation  of  this  crime,  which  seems  to 
coDstitnte  a  dlfCerence  in  its  essence,  and  has 
ted  to  some  confusion  of  thought  as  to  the 
crime  itself,  and  as  to  the  laws  or  proceedings 
for  its  prevention.  This  difference  is  between 
the  crime  as  it  may  be  committed  against  a 
monarch  or  agdnst  a  republic.  Where  the 
power  and  majesty  of  a  state  are  embodied 
in  a  personal  sovereign,  there  treason  against 
him  IS  treason  Bg1^Dst  the  state;  but  where 
the  state  is  not  thus  impersonated,  the  treason 
must  be  against  the  state  itself,  and  cannot  be 
committed  ogunst  any  person.    The  ert'tnm 
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lows  mqJMtatit,  in  all  the  agea  of  re^vblican 
Rome,  was  regarded  aa  a  crime  againat  the 
state,  and  not  agaioet  its  magistratea,  eicept- 
iog  M  tbey  represented  the  state.  The  simple 
word  ma)e*tat  was  often  nied  as  meaning  tbis 
oSenoe,  althongh  the  whole  expreasion  of  it 
was:  erim«n  lata,  imminuta,  diminvta,  or 
minvta  mt^ettatu.  At  a  later  period,  when 
tke  emperors,  having  first  accamidat«d  in  their 

fiersoDB  the  iiigher  magistracies  o(  the  repub- 
io,  graduall7  and  jet  rapidly  became  despotic 
and  irTes|>oDsib]e  wMle  the  language  of  the 
la*r  remained  almost  unchanged  for  a  consid- 
erable time,  the  crime  itself  oamo  to  be  re- 
garded aa  primarily  a  crime  against  the  per- 
sonal BOTereign,  and  derivativelj  against  the 
state.  In  Rome,  as  afterward  in  England,  the 
power  of  the  sovereigns  to  enlarge  the  scope 
of  this  crime,  and  accnae  whom  they  woold 
of  it,  was  enoriDons];  abnsed.  Bnt  in  both 
of  these  states  it  alwajs  remained,  and  in  all 
civilized  countries  it  most  always  remain,  the 
highest  of  crimes,  and  more  deserving  of  the 
severest  punishment  than  any  other;  and  for 
these  reasons  it  needs  to  be  most  carefully 
limited,  and  to  be  guarded  not  only  as  to  its 
extent,  bnt  as  to  the  proof  b;  which  it  may  be 
established.  The  constitntiOD  of  the  United 
States  (art.  iii.,  sec.  8)  declares  that  "treason 
against  the  United  States  shall  consist  only  in 
levying  war  against  them,  or  in  adhering  to 
their  enemies,  giving  them  aid  and  comfort." 
This  cannot  be  regarded  aa  a  definition  of  trea- 
son so  much  as  a  limitation  of  it,  and  a  decla- 
ration of  what  portion  of  the  onences  which 
bad  been  at  different  times  included  within  its 
meaning  shonld  be  regarded  aa  so  included  by 
our  law.  The  word  treason  is  used  ea  a  cus- 
tomary law  term  of  well  known  BigDificanc«; 
and  indeed,  in  the  most  important  cases  which 
have  arisen  in  the  United  States,  it  would  seem 
that  this  provision  of  the  oonstitntion  has  but 
exchanged  the  burden  of  defining  treason  for 
that  of  defining  the  levying  war  against  a  state 
and  adhering  to  its  enemies. — In  order  to  show 
the  true  meaning  of  the  word  treason,  we  must 
go  back  to  the  Roman  civil  law,  which  on  this 

fioint  had  an  important  influence  on  the  Eng- 
ish  law.  In  the  early  days  of  Rome,  the  word 
perdutUic  (from  ptrduellit,  which  is  defined 
by  Gains  aa  hoitit)  was  nsed  almost  aa  a  ayno- 
nyme  of  mofntot,  and  indicates  the  idea  of 
hostility  to  the  state  as  belonging  to  it.  Al- 
thongh  commonly  spoken  of  as  the  equivalent 
of  treason,  moJMtos  certainly  had  a  wider  ex- 
tent of  meaning  and  operation  than  treason 
ever  had  in  its  eitremost  abuse  in  England. 
Cicero  says  (using  the  word  majatoM  here  in 
its  ori^nal  sense)  r  Majeiia*  ett  in  imperii  atqve 
in  neminit  popitli  JRomani  dignitaU.  Else- 
where, for  the  purpose  of  defining  the  criminal 
offence  of  Uria  majataM,  he  says :  Majaiattm 
minuere  eit  de  difnitat»,  aut  amplitudine,  out 
poteMttite  popvli,  avt  e&nim  qaHmt  populut  po- 
Uttatem  dedxt  aliq^tid  derogare ;  and  in  tnis 
wide  sense  majettat  was  applied  to  any  malad- 


ministration in  office  of  any  magistrate.  It  be- 
came afterward  muoh  more  like  treason  as  it 
was  in  the  worst  periods  of  English  history ; 
and  the  abuse  of  it  may  be  illustrated  by  some  of 
the  provisions  of  imperial  law  abont  the  statues 
of  tna  emperors.  By  acme  of  these  it  was  de- 
clared that  to  repair  their  statues  when  goin^ 
to  decay,  or  to  injnre  one  accidentally  and  nn- 
intentionally,  or  even  to  sell  one  if  it  had  not 
been  consetrated,  waa  not  a  crime  against  the 
majesty  of  the  state;  bat  to  melt  one  down 
after  it  had  been  consecrated  constituted  this 
offeooe.  The  earliest  punishment  of  the  crime 
was  perpetual  interdiction  from  fire  and  water ; 
the  later,  death,  to  persons  of  low  condition 
by  wild  beasts  or  homing,  to  those  of  higher 
rank  by  the  ordinary  method  of  execution. — 
^e  find  treason  recognized  and  punished  as  a 
crime  from  the  beginning  of  the  common  law ; 
and  always  the  cause  of  the  crime  was  some 
act  of  hostility  against  the  government  by  one 
who  owed  to  it  allegiance.  Bnt  daring  many 
ages  the  criminal  law  of  England  was  unwrit- 
ten, and  lay  in  the  determinations  of  judges 
who  were  removable  at  the  king's  pleasure, 
and  who  were  often  so  corrupt  that  public 
justloe  was  perverted  into  an  instrument  of 
remorseless  tyranny.  In  the  reign  of  Edward 
IV.  an  unfortunate  punater,  who  kept  an  inn 
in  London  with  the  sign  of  the  crown,  said  he 
would  make  his  son  heir  of  the  crown ;  and  for 
this  offence  he  was  hanged,  drawn,  and  ouar- 
tered.  In  the  same  reign  an  owner  of  deer, 
one  of  which  waa  killed  by  the  king  while 
hunting,  said  he  wished  the  horns  of  the  deer 
were  in  the  king's  stomach;  and  tor  this  he 
waa  put  to  death.  But  at  a  later  period,  when 
Russell  and  Sidney  were  slun  throngb  the  in- 
strumentality of  a  judicial  trial  for  treason, 
this  atrocioos  wiclcedness  assumes  at  least  a 
more  dignified  appearance.  Indeed,  during  the 
whole  of  English  history  until  the  timee  of 
Cromwell,  treaaon  always  had,  in  a  greater  or 
less  degree,  the  character  of  a  political  offence. 
At  many  periods  the  leading  men  of  the  age 
fell  victims  to  it.  Hence  baa  arisen  a  feeling 
of  compassion  for  the  sufferers,  and  of  doubt  as 
to  their  guilt,  which  has  had  an  important  in- 
flnence  on  the  public  estimation  of  the  crime 
in  that  country,  and  to  some  extent  in  this. 
Another  reason  for  some  laxity  of  thought  and 
feeling  concerning  this  crime,  is  the  extreme 
nncertunty  of  the  earlier  law  as  to  ila  defini- 
tion and  limits.  Thus,  Glanvil  expressly  iden- 
tifies it  with  the  crimen  lata  majatatit;  Brac- 
ton  includes  within  it  the  counterfeiting  not 
merely  of  the  king's  seal,  bnt  of  the  king's 
money ;  and  by  a  very  current  phrase  it  was 
supposed  to  embrace  all  "encroaching  of  (en- 
croachment upon)  royal  power."  So  early  as 
the  S5th  year  of  Edward  III.  an  attempt  waa 
made  to  remedy  this  nncertainty  by  a  statute 
defining  treaaon,  which  was  for  the  time  sn 
excellent  law,  although  quite  too  wide  in  ita 
scope.  Among  the  principal  offences  here 
called  treason  were  compassing  the  death  of 
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thd  king,  queen,  or  prince,  or  levying  war 
agaiDst  the  kinn,  or  adhering  to  the  King's 
enemies;  but  all  tbeae  offences  were  to  be 
proveil  hj  some  overt  act.  In  some  of  the 
eubaequent  reigns  this  eioellent  provision  was 
evaded  bj  construction,  or  the  statnte  was  dis- 
regarded, or  new  ones  made.  TliQS,  b;  the  82d 
of  Benry  VIII.  it  was  made  high  trensoa  to 
accept,  take,  jadge,  or  believe  the  king's  mar- 
riage with  Anne  of  Oleves  as  legal  and  valid. 
Bat  the  leading  provisions  of  tiie  statute  of 
Edward  III.  are  still  the  law  of  England,  and 
the  reasonable  oonstrnotion  of  its  language  bj 
the  oonrts  of  England  has  been  generally  fol- 
lowed  by  the  conrts  of  the  United  States  in 
oonstmit^  the  provisions  of  onr  own  constitu- 
tions and  laws.  By  the  lat  of  Edward  VI.  the 
provision  was  introduced  which  we  have  copied, 
requiring,  for  the  conviction  of  one  charged 
with  treason,  two  sufficient  and  lawful  wit- 
nesses; but  this  provision  was  in  many  in- 
stances ahamafnlly  perverted.  Thus  when  only 
one  living  witness  conld  be  found  who  would 
testify  to  Algernon  Sidney's  treason,  Jeffreys 
deotded  that  garbled  extracts  from  liia  writings 
might  be  read  as  the  other  witness,  and  on  this 
testimony  he  was  convicted  andeiecnted;  and 
no  greater  dishonor  rests  on  the  name  of  Baoon 
than  that  he  assisted  his  master.  King  James, 
in  corrupting  the  judges  of  the  king's  bench 
'Hto  a  willingness  to  convict  of  treason  one 
Peacham,  a  paiiab  priest,  on  the  evidence  of 
a  sermon  which  he  had  never  delivered,  and 
which  was  tonnd  by  searching  his  stndy.  Out 
of  the  many  civil  conflicts  and  commotions  in 
England,  and  especially  the  wars  of  the  roses, 
grew  one  rule,  still  in  force,  and  resting  on 
the  sonndest  justioe  and  reason.  Dnring  those 
ages  of  constant  distnrbanoe,  when  there  were 
frequently  more  persons  than  one  who  claimed 
the  orown,  and,  so  far  as  they  oonld,  exercised 
royal  authority,  almost  every  person  incurred 
the  danger  of  treason,  in  case  the  claimant  to 
whom  he  adhered  was  defeated;  and  for  this 
oanse,  or  on  this  pretence,  multitudes  of  men 
of  every  rank  perished  on  the  scaffold.  But 
from  the  obvious  ahanrdity  of  exacting  from 
every  individual  a  sound,  or  rather  a  fortunate 
judgment  as  to  the  obsonre  and  complicated 
groonds  on  which  the  olum  to  sovereignty 
often  rested,  it  became  and  still  remains  a  well 
settled  rule,  that  no  one  incurs  the  guilt  of 
treason  by  adherence  to  a  king  or  government 
dt  facto,  idthough  that  king  or  government  has 
but  the  right  of  a  snooessf  ul  rebel,  and  loses  it 
all  by  a  subsequent  defeat. — In  considering  the 
crime  of  treason  in  the  United  States,  we  must 
remember  that  there  may  be  treason  agunat 
the  United  States,  and  also  treason  against 
any  one  of  the  states.  Looking  first  to  treason 
agunst  the  United  States,  the  foundation  of 
the  law  itself,  and  of  onr  knowledge  of  it, 
must  be  the  clause  in  the  constitution  already 
quoted ;  and  as  there  is  no  common  law  of  the 
Dnited  States,  this  clause  would  have  remained 
inop«ative  bnt  for  the  aot  of  congress  of  1  TOO, 
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chap.  30,  see.  1,  whereby  it  was  enacted,  >'  that 
if  any  person  or  persons  owing  allegianoe  to 
the  United  States  of  America  shall  levy  war 
agunst  them,  or  shall  adhere  to  their  enemies, 
giving  them  ud  and  oomfort  within  the  United 
States  or  elsewhere,  and  shall  be  thereof  con- 
victed, on  confession  in  open  court,  or  on  the 
testimony  of  two  witnesses  to  the  same  overt 
aot  of  the  treason  whereof  he  or  they  shall 
stand  indicted,  such  person  or  persons  shall 
stand  adjudged  guilty  of  treason  against  the 
United  States,  and  shall  suffer  death."  When 
the  courts  came  to  the  construction  and  appli- 
eation  of  that  act  they  very  properly  made 
nae  of  the  principles  and  the  jurisprudence  of 
the  common  law;  and  they  conld  do  this  the 
better,  because  the  clause  of  the  constitution 
is  substantially  the  same  as  a  provision  of  the 
statute  of  Edward  III.,  and  the  best  ability  of 
England  had  been  carefully  employed  about 
that  statute.  For  a  judicial  exposition  of  that 
clause  and  that  statute,  we  must  look  to  the 
trial  of  Burr,  and  of  Bollman  and  Swartwont 
(i  Oranch,  pp.  7S  to  187^,  although  these  are 
not  the  only  oases  in  wmob  the  aaine  subject 
has  been  considered. — The  first  question  is: 
What  is  a  levying  of  war  against  the  United 
States,  within  the  meaning  of  the  statute! 
In  the  first  place,  the  levying  of  war  must 
be  actual;  it  must  be  carried  out  into  some 
practical  operation  and  eflecL  No  intention, 
and  no  extent  or  thoroughness  of  preparation 
or  of  conspiracy  for  war,  oonstitntes  the  crime 
of  treason  until  the  war  actually  begins.  Some 
kind  of  force  or  violence,  it  is  said,  must  be 
used.  But  it  would  seem  that  this  force  may 
be  what  the  law  would  call  constructive  force; 
and  it  may  be  vary  slight;  for  it  certainly 
need  not  be  sufficient  to  acoomplish  either  the 
general  purpose  of  the  war,  or  the  particular 
effect  proposed.  But,  if  there  be  any  overt 
act  of  war,  then  every  one  aiding  and  abet- 
ting this  act  of  war,  however  remotely,  does 
himself  levy  war  and  commit  treason.  It 
must  be  difBcult  to  determine  always  what 
this  rule  requires.  Thns,  Harshall  declares 
that  if  an  army  be  actually  rused  for  the 
avowed  purpose  of  carrying  on  war  agunst 
the  United  States,  and  subverting  their  govern- 
ment, the  point  must  be  weighed  very  deliber- 
ately before  a  judge  would  veatnre  to  decide 
that  an  overt  act  of  levying  war  had  not  been 
committed  by  a  commissary  or  purchaser  who 
never  saw  the  army,  bnt  who,  knowing  its  ob- 
ject and  leaguing  himself  with  the  rebels, 
supplied  that  army  with  provisions;  or  by  a 
recruiting  officer,  holding  a  oonunission  in  the 
rebel  servioe,  who,  though  never  In  camp, 
executed  a  particular  dnty  required  of  him. 
Hence  it  would  follow,  that  if  there  be  an  act 
oC  levying  war  against  the  United  States,  per- 
sons may  be  participators  of  that  act,  and  of 
the  crime  which  it  constitutes,  althongh  they 
reside  as  far  as  possible  from  its  actual  locality. 
The  prevuling  rale  of  the  criminal  law,  that 
there  may  be  principals  and  aooeasories  to  a 
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crime,  has  no  spplioation  whsterer  to  truson. 

We  ore  wu-ranted  by  the  iBogoage  of  Chief 
Justice  Marshall  in  UTing,  tliat  if  b  rebellion 
were  ao  eitansiTe  an  to  spread  through  everj 
state  in  the  Union,  everj  individual  oonoemed 
in  it  is  not  legaU;  present  at  ererj  overt  act 
committed  in  that  rebellion ;  nor  can  it  be  said 
that  even  the  commander-in-chief  of  the  rebel 
armj,  or  the  head  of  the  organized  rebellion, 
is  legallj  present  at  every  sn^  overt  act.  But 
while  a  man  mo;  be  aotooUy  absent,  yet  if  he 
have  ooanselled  or  procured  the  treasonable 
act,  ha  is  a  principal  traitor,  not  becaose  he  is 
legally  present,  bat  becaose  in  treason  all  are 
pnndpala.  This  question  of  locality  has  yet 
another  importanoe.  A  person  charged  with 
this  crime  can  be  tried  only  within  the  state 
or  jadioial  district  in  which  it  is  oomniittod, 
■nd  the  allied  criminal  hsB  indeed  a  strict 
right  to  b«  tried  by  a  jury  within  that  state  or 
district.  A  wide  extent  may  be  given  to  this 
rnte,  by  the  doctrine  that  in  treason  all  are 
prinoipalB,  as  above  stated;  but  it  con  apply 
only  to  those  persons  who  would,  in  the  locali- 
ty in  whio^  they  reside,  be  either  prludpals  or 
aoceasoriea  if  there  could  be  accessories  to  this 
crime.  For  if  a  person  oominits  his  own  act 
of  treason  in  a  certain  locality,  and  is  not  con- 
nected with  any  one  oommitted  elsewhere,  so 
as  to  be,  in  this  way,  a  principal  in  the  act,  he 
can  be  tried  only  within  hia  locality ;  and  if 
the  judicial  tribunals  of  the  United  Btates  can- 
not or  will  not  perform  their  proper  fnnctions 
within  that  state  or  judicial  district,  he  cannot 
be  tried  anywhere.  It  is  certain,  too,  that  the 
overt  act  which  Ih  alleged  to  be  a  treasonable 
act,  must  have  been  done  with  "a  treasonable 
purpose."  We  have  on  this  point  high  author- 
ity for  saying,  that  if  the  object  of  the  sot  be 
to  prevent  by  force  the  execution  of  any  public 
law  of  the  United  States,  that  ti  a  treasonable 
purpose,  for  it  aims  at  overthrowing  the  gov- 
emment  as  to  one  of  its  laws.  So,  if  the  pnr- 
poae  be  to  overthrow  the  government  at  one 
place,  iarBe  or  small,  that  is  a  treasonable  pur- 
pose,— Wnat,  then,  is  adhering  to  an  enemy, 
or,  in  the  language  of  the  constitution,  giving 
him  aid  and  comfort!  It  is  perhaps  impos- 
rible  so  to  define  these  words  as  to  make  their 
meaning  any  plainer.  Bat,  i^ain  on  high  au- 
thority, this  meaning  may  be  illustrated  thus : 
If  a  conspiracy  to  levy  war  against  the  United 
States  be  in  actnal  operation  anywhere  within 
It,  any  citizen,  residing  anywhere  else  and  at 
whatever  distance,  if  he  snpply  the  rebels  with 
arms  or  any  monitions  of  war,  with  provisions 
to  be  used  In  support  of  the  war  or  of  the 
rebels  while  carrying  it  on,  or  money,  or  intel- 
ligence or  information,  and  even  if  none  of 
these  things  reach  the  rebels,  he  becomaa  a 
traitor  in  the  place  where  he  resides.  So  it 
would  come  under  this  branch  of  treason,  if 
forts,  otstlee,  or  shipi  of  war  were  delivered  to 
the  enemy,  or  if  the  sccnsed  had  joined  the 
enemy's  forces,  though  no  battles  or  conflicts 
take  place.    The  aome  principles  would  on- 
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donbtedly  apply,  whether  the  treason  ehaifed 
were  committed  against  the  United  States  or 
against  any  one  of  the  states,  qaalified  only  by 
any  special  provisions  of  the  constitution  or 
Isw  of  that  state. — As  all  treason  consists  of 
hostility  agunst  a  state  by  one  who  owes  it 
allegianoe,  so  only  one  who  owes  this  duty,  in 
some  way,  may  be  a  traitor.  But  it  is  held 
that  this  modiBed  allegiance  may  be  that  of  an 
alien  residing  in  this  country  and  enjoying  the 
protection  and  advantages  of  its  government. 
The  allegiance  of  an  alien,  however,  or  the 
possibility  of  his  becoming  a  traitor,  ends  with 
nia  residence  in  tliis  country ;'  while  the  duty 
of  allegiance  goes  with  a  citizen  wherever  he 
goes ;  and  wherever  he  may  be,  he  becomes  a 
traitor  by  hostility  against  ^e  govemment  in 
violation  of  this  duty. — We  have  seen  that  no 
one  can  be  convicted  of  treoaon  except  on  the 
evidence  of  two  witnesses ;  but  with  this  ex- 
ertion, the  trial  for  treason  is  oondncted  in 
all  reapeots  like  any  other  criminal  trial  for  a 
capital  offence.  Jf  convicted,  the  traitor  may 
be  sentenced  to  death  by  the  ordinary  means 
of  execution ;  bnt  by  act  of  congress  of  July 
IT,  18fiS,  the  punishment  in  the  discretion  of 
the  conrt  may  be  imprisonment  for  not  less 
than  five  years  and  a  fine  of  not  less  than 
110,000.  We  have  no  remnant  of  that  fero- 
cious cruelty  which  was  considered  necessary 
in  barbarous  agea,  and  in  statutes  often  out- 
lived them.  Until  the  SOth  year  of  George 
HI.  the  oonvict  of  treason  forfeited  his  prop- 
erty to  ttie  crown,  was  draivn  on  a  hurdle  to 
the  gallows,  there  banged,  then  cot  down,  dis- 
embcwelled,  and  his  entrails  burned  before  life 
was  extinct ;  and  the  body  was  then  beheaded 
and  quartered. 

imElSDKE  TBOV£  (literally,  found  treaanre), 
a  term  applied  to  money,  coin,  piste,  or  other 
forms  of  the  precious  metsts,  found  hidden, 
for  which  no  owner  or  depositor  can  be  dis- 
covered. By  the  common  law  of  England  such 
property  becomes  vested  in  the  sovereign,  if  it 
appears  to  have  been  concealed  with  the  inten- 
tion of  reclaiming  it.  In  all  other  casea,  as 
where  circumstances  -show  that  the  treasure 
was  intended  to  be  abandoned,  it  belongs  to 
the  finder,  who  by  a  special  order  in  council  is 
also  entitled  to  the  commercial  valne  of  auoient 
coins  and  other  objects  of  antiquarian  interest, 
under  whatever  circumstanoes  they  may  be 
foond.  The  civil  law  formerly  gave  the  trea- 
sare  trove  to  the  finder ;  or  if  found  on  anoth- 
er man's  land,  it  was  divided  between  them; 
bnt  the  practice  in  continental  Enrope  has  in 
modem  times  been  similar  to  that  in  England. 

TKEmi  (one.  Trebia\  a  small  river  of  N. 
Italy,  rising  in  the  Ligurian  Alps,  about  15  m. 
N.  B.  of  Genoa,  and  emptying  into  the  Po  8  m. 
above  Piacenza.  On  its  banks  the  Bomans 
under  T.  Sempronina  were  defeated  by  Uanni- 
bat  In  218  B.  0,,  and  the  French  under  Mao- 
donald  by  Sovaroff,  June  17-lB,  1796. 

TBDIfiHE,  or  TicHale,  a  town  and  formerly 
the  capital  of  Heriegovina,  European  Tn^ey, 


byCoogle 


and  Ifi  m.  N.  E.  of  Ki^uu;  pop. 
fi,000.  A  Bomui  Catholic  bishop  reaidea  here, 
and  there  are  several  churches  and  mosqaes. 
It  ia  defended  by  a  square  fort  'with  four  tow- 
ers. Trebigne  and  its  vioioit;  were  the  theatre 
of  war  with  the  Tuiics  dnrinK  the  insorrection 
of  187B-'6.  Under  the  earljtings  of  Serria  it 
was  of  much  greater  importance. 

nEBIZONP.  I.  A  vUajet  of  Asiatic  Tur- 
Icey,  eztandins,  in  a  geoertdlj  narrow  atrip 
from  20  to  ao  m.  wide,  about  860  m.  along  the 
S.  coast  of  the  Black  sea,  between  Ion.  SG  40* 
and  42"  £.,  boanded  N.  £.  bj  the  Russian 
division  of  TransoaQcaaia,  E.  bj  Erzemm,  S. 
b;  Erzemm  and  Sivas,  and  W.  by  Kastamusi; 
area,  abont  16,000  sq.  m.;  pop.  estimated  at 
040,000.  The  acenery  on  the  coast  is  remark- 
ably beantifnl.  The  mouotaina  rise  immediate- 
ly from  the  aea  to  the  height  of  from  6,000  to 
8,000  ft.  in  the  east  (in  aiogle  peaks  mnch 
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higher),  and  nearly  S,000  ft.  in  the  weat,  and 
are  clothed  with  every  variety  of  vegetation, 
from  crass  to  dense  forests.  The  ooantry  Is 
generally  well  wooded  and  moantainous,  and 
has  bat  little  arable  land.  The  principal  rivers 
are  the  Tohoruk,  which  enters  the  sea  near 
the  E.  frontier,  and  the  Yeshil  Irmak  and 
Kiidl  Irmak,  the  lower  courses  of  which  drain 
the  W.  part  of  the  province.  The  climate  is 
temperate  but  variable,  being  subject  to  cold 
winda  from  the  Black  sea,  bearing  raiu  and 
fog.  The  province  is  decidedly  healtliful. 
There  are  numerous  fertile  valleys  and  well 
cultivated  tracts,  bat  the  coantry  does  not 
produce  sufficient  grain  for  home  consump- 
tion. The  inhabitants  are  described  as  bold  aud 
hardy.  In  many  districts  they  are  isolated  cot- 
tagers, there  being  few  villagee.  There  are  66,- 
000  Chriatians  in  the  province,  of  whom  two 
thirds  l>elong  to  the  Greek  church,  and  the  rest 
are  Armenians,    The  chief  towns,  beaidea  the 
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capital,  are  Hreholl  (ano.  Tripolu),  Kereann 
{Ceratu*),  Riiah  (Ehimt),  Batum  {Bathy*), 
and  SamauD,  The  vilayet  embraces  the  main 
MTts  of  ancient  Pontns,  extending  both  E.  and 
W.  beyond  its  limits.  IL  A  city  (anc.  Trap»- 
tut),  capital  of  the  vilayet,  sometimes  called 
Tarabazan,  on  the  S.  E.  shore  of  the  Blaok 
sea,  in  lat  41"  1'  N.,  Ion.  89°  46'  E.,  660  m. 
due  E.  of  ConstantiDople ;  pop.  about  40,000. 
It  is  the  first  Turkish  commercial  port  on  the 
Blaok  sea,  and  the  entrepot  of  an  eitensive 
trade  with  the  interior  provinces  and  Per- 
sia. A  peninsula  separates  the  harbor  into 
two  ports,  of  which  the  eastern  affords  shelter 
aud  anchorage  for  the  largest  vessels.  There 
is  a  lighthonie  here  and  another  at  Flatana, 
a  roadstead  abont  6  m.  W.  of  Trebizond.  Four 
steamship  lines  connect  the  city  with  the  prin- 
cipal ports  of  Turkey  and  soBtbern  Russia. 
Grain,  from  Russia  and  the  Danube,  Is  the 
chief  article  of  import ;  the  exports  produced 
iu  the  province  itself  inclnde  flaz,  nuts,  but- 
ter, beans,  linseed,  frnita,  tobacco,  rice,  wine, 
olive  oil,  fish  oil,  beeswax,  and  tunber.    The 


overland  trade  with  Persia  is  valued  at  more 
than  $6,600,000  per  annum,  aud  gives  em- 
ployment to  aO,000  pack  horses,  6,000  asses, 
a,000  camels,  and  8,000  oxen.  Tobacco,  silk, 
raisins,  and  carpets  are  exported  from  Persia 
for  shipment  at  Treblzond,  whence  are  im- 
ported ootton  and  woollen  goods,  tea,  Bngar, 
glass  ware,  hardware,  and  European  manufac- 
tured goods  of  many  kinds.  The  inland  traffic 
with  Anatolia,  on  tJte  west,  represents  a  value 
of  more  ttian  $3,600,000 ;  the  exports  through 
Trelnzond  comprising  grain,  potatoes,  fruits, 
skins,  wax,  honey,  and  chestunts.  The  city 
conaista  of  an  old  and  a  new  town,  the  former 
surrounded  by  walls  and  towers  enclosing  the 
citadel,  which  atanda  npou  the  flat  top  of  a 
Bt«ep  rook.  The  modem  town  is  mainly  with- 
ont  these  walls  on  the  E.  side.  Trebizond  is 
well  paved  and  drained,  but  the'  honaea  gen- 
erally are  neither  commodious  nor  comfort- 
able. There  are  40  moaones,  IS  Mohamme- 
dan achools,  and  16  chnronen,  of  which  9  are 
Qreek,  4  Armenian,  1  Catholic  Armenian,  1 
Latin,    and    1    Fresbyterian.^Trapezua    was 
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foDDded  b;  a  colonj  from  Sbope,  and  was  a 
flourishing  town  when  Xenophon  anived  there 
on  hia  retreat  from  Oanaxa.    It  became  anb- 

jeot  to  the  RontonB  bj  oonqaeBt  from  Mith- 
ridatea.  The  emperor  Trajan  conetructtid  a 
mole  to  improve  the  port,  and  made  it  the 
capital  of  eastern  or  Cappadooian  Pontaa. 
Daring  the  reign  of  G^ienns  it  was  plundered 
and  nearly  destroyed  b;  the  Goths,  bnt  in  the 
time  of  Jnfltinian  it  had  completely  recovered, 
and  was  made  the  capital  of  a  province  whioh 
included  Pontug  and  some  part  of  Armenia. 
In  1204  it  became  the  seat  of  an  independent 
branch  of  the  Comnenns  family  (see  Alexis, 
and  BYZAHnNB  Ehpibk),  onder  whom  the  ter- 
ritory was  called  the  empire  of  Trebizoud.  It 
continued  subject  to  this  line  of  rulers  nntil 
it  was  conquered  by  the  Turks  in  14S1. 

TEE1M!OL0,  Ifeswu,  an  English  en^neer,  bom 
at  Brandon,  near  Barham,  Aug.  2S,  1768,  died 
in  London,  Jan.  28,  1820.  In  1S08  he  went 
to  Scotland,  where  he  worked  five  years  as  a 
journeyman  carpenter  and  joiner,  stadying 
ardently  in  spare  hours.  In  1918  he  went  to 
London,  and  entered  the  aervice  of  William 
Atkinson,  architect  to  the  ordnance,  and  in 
1823  commenced  as  civil  engineer  on  his  own 
account.  He  pnbliahed  "  Elementary  Princi- 
ples of  Carpentry"  (4to,  London,  1830);  "A 
Practic;a!  Essay  on  the  Strength  of  Cast  Iron 
and  other  Matala"  (8vo,  1821);  "The  Princi- 
ples of  Warming  and  Yentilating  Public  Build- 
ings, Dwelling  Hooses,"  &c.  (2d.  ed.,  1624); 
"A  Practical  Treatise  on  Railroads  and  Car- 
riages "  (1825) ;  "  Remarks  on  Steam  Naviga- 
tion, and  its  Protection,  Regulation,  and  En- 
couragement" (182S);  and  "The  Steam  En- 
gine, comprising  an  Account  of  its  Invention 
and  progressive  Improvement,  with  an  Inves- 
tigation of  its  Principles"  (4to,  1827),  a  later 
edition  of  whioh  (1350-'68)  ii  in  4  vols.  4to, 
with  22B  steel  plates  and  164  woodcuts. 

IKEE  nUK,  the  name  of  the  batracbian 
reptiles  of  the  family  hylada,  distinguished 
from  common  frogs  (ranida)  by  having  the 
ends  of  the  fingers  and  toes  dilated  into  flat- 
tened disks  or  suckers,  which  enable  them  to 
lead  an  arboreal  life.  They  are  more  elegant, 
smaller,  brighter,  and  more  active  than  the 
ranidjt,  and  are  lively  during  the  day  ;  tbey 
feed  on  insects ;  they  climb  like  the  geckos 
among  lizarda,  and  by  the  same  mechanism ; 
the  lower  surface  of  the  diska  is  endued  with 
a  viscid  secretion,  by  means  of  which  tbey  can 
walk  with  the  body  suspended  from  the  under 
parts  of  leaves  and  other  smooth  bodies;  the 
skin  is  mostly  smooth  npon  the  back,  but  on 
the  abdomen  and  inside  of  legs  thickly  studded 
with  small  warts  or  tubercles.  Tbey  possess 
to  a  remarkable  degree  the  facalty  of  ohang- 
ing  color,  whioh  enables  them  to  elude  their 
anmerous  enemies.  They  are  verj  damoroas, 
and  particularly  noisy  at  the  approach  of  rain ; 
in  winter  they  bury  themselves  In  the  mud  at 
the  bottom  of  pools;  they  breed  in  the  spring, 
depositing  their  eggs  in  the  water.    Thej  are 


TREE  FROG 

frequently  called  tree  toads,  and  their  French 
name  is  rainttta.  The  species  are  namerous, 
espedalty  in  America;  only  one  is  found  in 
Europe,  and  that  also  occars  in  N.  Africa  and 
Asia.— The  common  tree  frog  of  North  Amer- 
ica (Af/la  vertieclor,  Le  Conte)  resembles  a  toad 
in  form,  bnt  is  more  flattened  ;  body  short  and 
warty  above,  the  color  varying  from  pale  ash 
to  dark  brown,  with  several  large  irregular 
blotches  of  greenish  brown,  white  and  granu- 
lated below,  and  abdomen  yellowish  near  the 
thighs ;  the  color*  vary  at  the  will  of  the  ani- 
mal. The  bead  is  short  and  rounded,  the  monUi 
large,  with  teeth  on  npper  jaw  and  vomer; 
eyes  large  and  brilliant,  tne  iris  bright  golden ; 
there  are  four  fingers  and  five  toes,  both  end- 
ing in  viscous  pelleta,  the  former  distinct,  bnt 
the  latter  webbed  for  four  fifths  of  their  length. 
It  is  about  2  in.  long,  and  Is  found  abundantly 
in  the  northern  and  middle  states,  and  aa  far 
west  aa  the  Mississippi;  it  is  generally  seen  on 
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decaying  trees  and  about  old  fences  of  wood 
or  stone,  overKrown  with  mosses  and  lichens, 
the  color  of  which  it  so  nearly  resembies  that 
it  is  very  difficult  to  detect ;  it  is  very  noisy  in 
spring  and  summer  toward  evening,  especially 
in  cloudy  weather;  the  secretion  of  tnp  skin 
is  copious  and  very  acrid.  This  species  i*  re- 
placed in  the  southern  statee  by  the  green  tree 
frog  (ff.viridit,  I^ur, ;  calamtta  Carolintnrit, 
Penn.),  which  is  bright  green  above,  yellowish 
white  below,  with  a  straw-colored  lateral  line 
extending  from  the  npper  jaw  over  the  shoulder 
and  along  the  side.  The  tree  frog  of  Europe 
{R.  arborea,  Linn.)  much  resembles  the  green 
species  of  North  America,  and  the  latter  was 
considered  by  Laurenti  a  variety  of  his  ff.  ptri- 
dit;  it  is  spread  throughout  Europe,  except  in 
Great  Britain. — In  the  genna  aerit  (Dum.  sad 
Bibr.)  the  locomotive  disks  are  less  developed 
and  the  limbs  more  slender  than  in  hyla,  and 
there  are  teeth  on  the  palate  instead  of  the 
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vomer.  The  A.  grylltu  (Dam.  and  Bibr.)t  or 
Savaimab  cricket,  occurring  from  Now  England 
to  the  gulf  of  Mezioo,  is  about  1^  in.  long,  with 
an  eloDgated  pointed  head,  a  triangular  dusk; 
spot  between  the  orbits ;  body  ashj  above, 
with  a  green  and  sometimee  reddish  dorsal 
line,  and  three  oblong  black  spots  margined 
with  white  on  the  aides.  It  may  easily  be 
domesticated ;  it  makes  immense  leaps ;  it  is 
intermediate  between  the  ranida  and  hyladm, 
having  the  aqnatio  habits  of  the  former  and 
the  method  of  watching  for  its  prey  of  the 
latter;  in  oonsequenoe  of  the  amaltneM  of  the 
disks  it  cannot  adhere  to  the  under  sarface  of 
smooth  bodies. — The  llying  tree  frog  of  Borneo 
(rhaeophonu),  according  to  Ur.  Wallace,  has 
its  very  long  toet  fnlly  webbed  to  their  ex- 
tremity, so  that  by  expanding  these  webs  and 
inflating  its  body,  it  is  able  to  use  them  as  a 
parachute  or  sailing  membrane  in  ita  descent 
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from  high  trees.  The  frog  is  4  in.  long,  deep 
green  above,  yellow  below ;  the  webe  of  all  the 
feet  cover  a  surface  of  13  sq.  in. ;  at  the  ends 
of  the  toea  are  the  usnal  disks  for  adhesion. 
This  is  the  only  atrial  batrachian  known. 

IKiE  SlttBII^  or  properly  Band  Dim,  a  North 
American  tree  of  tne  lieatb  family  {erieaeea), 
toTToeilj  liJiovni  AB  Andromida arborea ;  when 
lat«r  botanists  30 bdivided  Linns^us's  genns^Jn- 
dromtda,  this  was  placed  by  itself  in  a  new 
genus,  oiydendrum  (Gr.  £fv[,  soar,  and  6biSpov, 
a  tree),  a  name  which  recognizes  the  marked 
acid  character  of  the  foliage ;  it  is  also  known 
as  sour-wood.  The  only  species,  0.  arboreum, 
ia  found  from  Ohio  and  Pennsylvania  south- 
ward, especially  along  the  mountains,  where  it 
is  met  with  as  a  large  shrab,  or  in  favorable 
locations  it  forms  a  tree  40  or  even  60  ft  high. 
Its  leaves  are  deciduous,  sermUt«  on  the  mar- 
gins, with  slender  petiolen,  and  being  pointed 
at  each  end  they  have  much  the  appearance  of 
those  of  the  peach.  The  flowers,  which  ap- 
Mar  in  June  and  July,  and  even  lat«r,  are  in 
long  one-sided  racemes  which  are  clustered  at 
the  ends  of  the  branches ;  the  corolla  ia  ovate 
with  five  teeth,  white,  and  in  size  and  arrange- 
ment upon  the  stem  bear  some  resemblance  to 


those  of  the  lilyof  the  valley;  after  the  flowers 
fall  the  amall  pyramidal  pods  remain  white  for 
a  long  time,  and  at  a  little  distance  appear  like 
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flowers.  The  wood  of  the  tree  is  of  little  value; 
the  leaves  are  pleasantly  aour.  and  are  chewed 
by  hunters  to  allay  thirst.  The  tree  is  hardy 
north  of  its  natural  localities,  and  endures  the 
climate  of  Boston.  As  an  ornamental  tree  it 
posseaaea  many  merits,  not  the  least  of  which 
is  that  of  flowering  when  only  a  few  feet  high ; 
when  it  is  10  or  IS  ft.  high  it  fonna  a  spread- 
ing head,  to  which  its  fine  spray  gives  a  very 
li^t  appearance,  and  when  covered  with  ita 
abundant  olustera  of  delicate  white  flowers,  it 
ia  a  truly  beantifal  object ;  in  autumn  the  foli* 
age  takes  on  a  pleasing  dork  crimson  color, 

TKEFOIL.    See  Clovek. 

IKEGELLfS,  atmmd  Prytao,  an  English 
scholar,  bom  in  Falmoath.  Jan.  30,  1818,  died 
in  Plymouth,  April  24, 1676.  His  parents  were 
Quakers,  but  he  himself  became  connected 
with  the  Plymouth  Brethren.  He  was  edu- 
cated at  Falmouth  grammar  school,  was  em- 
ployed in  the  iron  works  at  Neath  Abbey, 
Glamorganshire,  and  in  1836  became  private 
tutor  in  Falmouth.  He  devoted  himself  to  the 
atudy  of  the  Scriptures  in  the  originals  and 
the  old  versions,  especially  the  Syriac,  and 
edited  "  The  Engliahman's  Greek  Concordance 
to  the  New  Testament"  (8vo,  1839);  "The 
English  Hexapla,"  with  a  historical  account  of 
the  English  versions  of  the  Bcnpturea  (1B4I); 
"  The  Engliahman's  Hebrew  and  Chaldce  Con- 
cordance to  the  Old  Testament"  (2  vols., 
18«) ;  and  "  Hebrew  Student's  Manual,"  com- 
prising Hebrew  reading  leasons,  and  the  book 
of  Pj;alms  with  interlinear  translations  (1B4C); 
and  he  translated,  with  additions  and  correc- 
tions, Gescnins's  "Hebrew  and  Chaldee  Leii- 
con  to  the  Old  Testament"  (4to,  184TJ.  Dr. 
Tregelles  visited  the  continent  several  times 
for  the  purpose  of  collating  the  principal  un- 
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TBEOO 
•  of  ttie  Script 


I  in  thfl  li- 


cripU  of  ttie  Scriptnraa  in 

bnriM.     At  Kome  he  waa  allowed  to 

Vatican  maniucript,  but  waa  not  permitted  to 
collate  it.  HU  greatest  work  U  "  The  Greek 
Nov  Testament,  edited  froni  ancient  Anthori- 
tiea,  with  the  V&riona  Keadinga  of  all  tlie  an- 
cient Itaniuoripte,  ancient  Veniona,  and  ear- 
lier Ecclesiastical  Writer*,  together  with  the 
Latin  Veraion  of  Jerome"  (6  parts,  1867-'T2). 
His  other  pntilications  are:  "The  Book  of 
ReTeUtion,  translated  from  the  ancient  Greek 
Teit"  (1849);  "The  Janaenista,  their  Bise. 
Persecution  by  the  Jeanits,  Existing  Remnant," 
Ac  (1851);  "Defence  ot  the  Anthentidt;  of 
the  Book  of  Daniel"  (1802);  "Aoooont  of  the 
Printed  Text  of  the  Greek  Testament "  (1854) ; 
Codaa  Zaeynthiii*,  a  Greek  palimpsest,  con- 
taining portions  of  St.  Luke's  Ooipel  (1861); 
and  Canon  ifuralorianut,  the  earliest  cata- 
logae  of  the  books  of  the  New  Testament  (4to, 
1806).  He  contriboted  to  Smith's  "  Diction- 
taj  of  the  Bible."  He  received  the  degree  of 
LL  D.  from  St,  Andrews  nniversltj;  in  1860. 

nEGOj  a  W.  conutf  of  Kansas,  intersected 
bj  the  Saline  and  Smokj  Hill  rivers;  area, 
900  sq.  m.;  pop.  in  1870,  160.  It  ie  traversed 
hj  the  Euisas  Pacific  railroad.  The  sarface 
li  rolling  and  the  soil  rich.    It  ia  unorganised. 

TBH.lWNTf  ttwart  J.    See  snppleraent. 

lUMPEUXlD,  a  W.  coantj  of  Wisoonnn, 
bounded  8.  W.  b;  Miwisaippi  river,  and  inter- 
seot«d  by  Trempealeau  Hoontain  river;  area, 
684  tq.  m. ;  pop.  in  1876,  14,998.  The  snrfftce 
ts  level  and  the  soil  fertile.  The  ohief  prodno- 
tions  in  1870  were  S16,IB4  bushels  of  wheat, 
141,276  of  Indian  com,  241,408  of  oata,  17,668 
of  bartej,  47,699  of  potatoes,  87,242  lbs.  of 
wool,  841,048  of  batter,  and  18,7S4  tons  of 
hay.  There  were  2,784  horses,  8,687  mileh 
OOWB,  S,S28  other  oftttle,  9,686  aheep,  and  2,906 
•wine.    Capital,  Qaleaville. 

nOfCB,  Blifcirt  ttwwii,  a  British  clergy- 
man, bom  in  Dablin,  Sept.  9,  1807.  He  grad- 
nated  at  Cambridge  in  1629,  and  after  spending 
some  years  In  travel  took  orders  in  1888,  and 
became  corate  to  Hugh  James  Rose  at  Had- 
leigb,  Suffolk,  and  In  1836  inonmbent  of  Onrd- 
ridge,  a  ohapelry  in  the  parish  of  Bishop's- 
WatChom,  HanU.  In  1840  he  waa  appointed 
cnrate  to  Archdeacon  Wilberforee  at  Alver- 
itoke,  near  Gosport,  and  in  1844  rector  of 
Itohenstoke.  Dr.  Wilberforee,  being  mode 
bigbop  of  Oxford  in  1846,  appointed  Ur. 
Trench  his  examining  chaplain.  Dnring  this 
and  tbe  following  year  he  was  Hnlsean  lec- 
turer at  Oombridge.  From  184B  to  1868  he 
waa  theological  professor  in  Eing'a  college, 
London.  In  186S  be  was  mode  dean  of  West- 
minster, and  on  Jan.  1, 1804,  he  succeeded  Dr. 
Whately  as  archbishop  of  Dublin.  He  has 
pablished  the  following  poetical  works :  "  Jus- 
tin Martyr,  and  other  Poems  "  (London,  1886 ; 
Ctb  ed.,  1802} ;  "  Babbation,  Honor  Neale,  and 
other  Poems"  (IBDS);  "Poems  from  Eastern 
Sonrces,"  and  "  GJenovera "  (1842  ;  2d  ed., 
IBGl);  ■■ElegiaoPoem>"(184S);and"Ahiia" 
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(1864).  Bia  OwcdogiMl  pnUicalions  indndc 
"Notes  on  the  Parable*"  (1841;  lltbedl,  re- 
vised, 1870);  "The  Sermon  on  the  Hount, 
illnstrated  from  St.  Augnstine  "  (London,  1844: 
3d  ed.,  1809);  two  volumes  of  Hnlsean  lee- 
tnrea,  "  The  Fitness  of  Holy  Scripture  for 
imfolding  tbe  Spiritaal  Life  of  Men "  (Cam- 
bridge, 1840),  and  "  Christ  the  Dc^j«  of  sU  K»- 
tions"(1846);  "Notes  on  tbe  lfirMles''(184fi; 
9th  ed.,  1870);  "Sacred  I«tin  Poetry"  (1849: 
new  ed.,  1664);  "The  Star  of  the  Viae  Hen'' 
(1860);  "Sermons  preached  in  Westminster 


1800);  "Stadiee  on  the  Goqtels"  (18CT); 
"  Shipwrecks  of  Faith,"  three  swinons  (ISCT); 
and  "  Sermons  preached  for  the  most  part  io 
Ireland"(187S).  Among  bia  philologioTwatki 
are:  "The  Study  of  Words'^  (1861 ;  16th  ed. 
1874);  "The  Lessons  in  Proverbs  "(1863;  6th 
ed.,  1869);  "Synonjmea  of  tbe  New  Testa- 
ment" (1864;  2d  series,  1868;  7tb  ei,  en- 
larged, 1871);  "English,  Past  and  Present" 
(1666;  8th  ed.,  1870);  "  On  some  Deficiencia 
in  our  English  IKctionariea  "  (1867) ;  "  On  the 
Authorized  Version  of  the  New  TestsmeDt" 
(1868);  and  "A  select  Oloeoarr  of  En^ish 
Words  nsed  formerly  in  Senses  different  from 
their  present"  (1869;  4th  ed.,  1806).  Hehas 
also  published  "  Calderou,  bis  Life  and  Genius, 
with  Specimens  of  his  Plays"  (6vo,  1860;  2d 
ed.,  1806);  "  Gustavus  Adolphno,  with  other 
Lectures  on  tbe  Thirty  Years'  War"  (1866; 
2d  ed.,  1866);  and  "Plutarch,  bis  Ijte,  his 
Parallel  Lives,  and  hU  llorols  "  (2d  ed.,  1874); 
and  he  has  edited  "  The  Remains  of  the  late 
iin.  Richard  Trench,"  bis  mother  (18G2),  and 
a  "  Eousebold  Book  of  English  Poetry  "  (186B). 
nENCK.  L  FTSH  Tsn  der,  boron,  an  Aus- 
trian soldier,  bom  in  Reggio,  Cslabria,  Jan.  I, 
1711,  died  in  prison  at  BrOnn,  Oct.  14,  1T49. 
In  hii  ]7tb  year  he  entered  tbe  Austrian  ser- 
vice, but  was  obliged  to  leave  it  on  aoconnt 
of  his  incabordination  and  excesses.  In  17S8 
he  become  captain  in  a  Rnasian  hnsaar  np- 
menL  Be  waa  twice  condemned  to  death  for 
violations  of  disdpline,  but  was  saved  by  Mar- 
shal Mllnntch,  and  after  nx  montha'  penal  la- 
bor retired  to  bis  estates  in  Slavonio.  In  174D 
he  waa  permitted  by  tbe  empress  Haria  The- 
resa to  ruse  a  corps  of  pandoors  at  his  own 
expense,  which  soon  numbered  6,000  men.  At 
the  head  of  these  be  served  in  tbe  war  of  tbe 
Anatrion  succession,  and  distlDgnished  himself 
by  bis  courage,  cmeltj,  and  rapacity.  Hav- 
ing at  length,  while  undergoing  trial  by  conrt 
martial,  throttled  one  of  the  judges  and  at- 
tempted to  throw  him  out  of  a  high  windoir, 
he  waa  condemned  to  perpetual  imprisonnjent 
Io  the  castle  of  Spielbeig  at  BrDnn,  where, 
according  to  some,  be  poisoned  himMlf.  B» 
possessed  astonishing  physical  strength,  united 
with  a  disposition  of  extraordinary  ferocity. 
His  autobiography  appeared  at  Vienna  in  ISOT, 
under  the  title  of  MartiDardiga  Ltben  vnd 
7%iUm  it*  Fnihmrm  Fran*  mn  dw  Tmak; 
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and  biB  life  hu  been  written  by  HQbner,  un- 
der the  title  of  Frant  von  dw  Trtnek,  dairge- 
lUUt  ton  einem  Unparteiuehen,  mit  einer  Vor- 
red«  OOTi  Sehi^art  (8  vols.,  Stnttgart,  1788). 
IL  Frlidrick  tm  dcr,  baron,  a  German  adven- 
tarer,  ooasin  of  the  preceding,  born  in  EAnigs- 
berg,  Feb.  16,  1736,  Kuillotinad  in  Parii,  Joly 
35,  lT9i.  He  waa  admitted  in  1742  into  the 
body  gaard  of  Frederick  the  Great,  and  when 
onlj  18  years  old  was  seleoted  to  initmct  the 
Sileslan  osTalry.  In  the  oampaign  of  1744  he 
served  with  distinction,  acting  aa  the  adjutant 
of  Frederick,  with  whom  he  became  a  favor- 
ite. In  bis  memoirs  he  lays  be  offended  the 
king  by  an  amour  with  the  princess  Amelia, 
bat  the  story  is  apparently  withont  fonnda- 
tion.  In  IT45  he  again  distinguished  himself; 
bnt  having  corresnonded  with  his  coasin  Baron 
Franz,  then  in  tne  Anstrian  lervice,  he  waa 
arrested  and  imprisoned  in  the  fortress  of  OUtz 
for  more  than  a  year.  After  several  desperate 
efforts  he  escaped  and  went  to  Vienna,  where 
he  got  into  raacb  tronble  and  fonght  several 
daels.  After  the  peace  he  was  received  with 
mneh  favor  at  Uoboow.  His  oonsin  left  him 
bis  estate,  on  condition  that  he  shonid  beoorae 
a  Ootholio  and  shonid  serve  only  the  bonse  of 
Austria.  To  secnre  this  be  went  to  Vienna  in 
1730,  but  after  three  years  of  waiting  he  re- 
oeiced  only  68,000  florins.  By  the  Aastrian 
eonrt  he  was  made  oapiHin  of  cavalry.  In 
March,  1754,  he  made  a  jaumey  to  Dsntae  to 
•ettle  some  family  affairs,  and  was  there  appre- 
hended by  the  Pnissian  antborities,  carried  to 
Berlin  and  thence  to  Magdeburg,  where  be  was 
confined  in  adangeon  in  the  citadel.  He  made 
several  desperate  efforts  to  escape,  bnt  failed 
in  all  of  them,  and  after  ten  years'  imprison- 
ment, daring  which  he  was  more  and  more 
heavily  loaded  with  irons,  he  was  finally  re- 
Uased  bv  order  of  Frederick  in  December, 
17113,  and  carried  to  Pragne.  Disappointed  of 
preferment  at  the  Austrian  eonrt,  ne  retired 
to  Aii-la-Ohapelle,  married  there  in  1766,  and 
lived  for  several  years  in  peace,  oocnpying  him- 
■eir  with  literary  pursuits.  In  1707  appeared 
bis  poem  Ber  maeedoniieke  Held,  whicn  gave 
him  considerable  reputation  in  Germany.  He 
also  engaged  in  the  wine  trade.  Prom  1774  to 
1777  bis  time  was  spent  chiefly  in  travelling 
through  England  and  France.  Subsequently 
he  retired  to  bis  estat«  at  Zwerbaob,  spent  sev- 
eral years  in  agricultural  pursuits,  and  pub- 
lished a  coUeotionof  his  works  and  a  history  of 
his  life.  After  the  death  of  Frederick  in  1788 
the  confiscation  of  his  estates  was  annulled,  and 
he  was  permitted  to  retnm  to  his  native  coun- 
try. Dnring  the  French  revolution  he  went  to 
Paris,  where  he  was  arrested  by  the  commit- 
tee of  publio  safety  and  put  to  death  on  the 
charge  of  being  a  secret  emissary  of  the  king 
of  Prossia.  His  autobiography  is  very  inter- 
esting, and  bas  still  considerable  oironlation, 
though  it  is  certain  that  Trenck  was  a  braggart; 
and  a  liar,  and  bas  immensely  exaggerated  his 
adventures. 
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naniBJanina,  WtMA  UM,  a  Oerman 

philosopher,  born  at  Eutin,  near  Ldbeok,  Nov. 
80, 1602,  died  in  Berlin,  Jan.  34, 1873.  In  182S 
he  graduated  in  Berlin,  where  be  was  privste 
tutor  till  1888,  and  subsequentiy  professor  at 
the  university,  of  which  be  was  three  times  rec- 
tor. He  was  also  tor  over  SO  years  secretary  to 
the  historioo- philosophical  section  of  the  Berlin 
academy.  He  was  a  follower  of  Aristotle  and 
an  opponent  of  Uegel.  His  works  include  EU- 
menta  Logiett  Arittoteliea  (Berlin,  1887 ;  6th 
ed.,  1808);  LogUehe  ITntermekvrtgm  (1840; 
8d  ed.,  1870);    GetehieKU  d*r  KategofieaWirt 

E%) ;  Bittoriiekt  BeitrAge  tttr  PMloiopMe 
and  8d  vols.,  i866-'67) ;  Natwrtcht  oaf 
Orunde  dm-  Ethik  (18S0;  2d  ed.,  1688); 
LOeken  im  VSlkerreiiht  (1870) ;  Kuno  Fitehtr 
und  sain  Kant  (1869),  which  led  to  Fischer's' 
Aiiti.Tr«iideUJibttTg(lS7a);  nai Eleiiu Sckrif- 
ten  (a  vols.,  1871). — See  Bonitz,  Zur  Erinne- 
rung  an  Friedrieh  Aiolf  lYendtUnbvrg  (Ber- 
lin, 1872). 

nENT,  a  river  of  England,  which  rises  in 
Staffordshire,  4  m.  N.  of  BurslMD,  flows 
throngh  the  central  part  of  the  oonntry,  and 
near  Burton-on-Strather,  Lincolnshire,  joins 
the  Onse  to  form  the  estnary  called  the  Hnm- 
ber.  Its  course  is  first  S.  £.,  then  N.  E.,  and 
finally  N.  Its  total  length  Is  about  160  m.,  of 
which  26  m.,  as  far  as  Gainsborough,  is  navi- 
gable for  vessels  of  800  tons,  and  117  m.,  reach- 
ing to  Bnrton-on-Trent,  for  barges  of  25  tons. 
Its  chief  tributaries  on  the  right  are  the  Sow, 
Tame,  Soar,  and  Devon,  and  on  the  left  the 
Blyth,  Dove,  and  Derwent ;  and  it  is  connected 
with  other  navigable  waters  by  csnals.  Stoke 
and  Nottingham  are  situated  on  its  banks. 

imENT  (Ital.  Trento;  Ger,  Trient ;  anc 
Tridmtam),  a  dty  of  Tyrol,  Austria,  on  the 
left  bank  of  the  Adige,  89  m.  S.  by  W.  of 
Innspruck  ;  pop,  in  1870,  17,078.  It  is  in  a 
beantiful  valley,  surrounded  on  the  eaat  by 
mountains,  and  is  Italian  in  its  architectnre. 
It  has  a  cathedral  built  entirely  of  marble  in 
the  Byzantine  style.  In  the  church  of  Sta. 
Haria  Ma^^ore,  of  red  marble,  are  the  por- 
traits of  the  members  of  the  council  of  Trent, 
which  was  held  in  that  bailding.  The  exten- 
sive castle  is  generally  the  residence  of  tbe 
local  prince-bishop.  Silk  is  the  principal  mann- 
factnre ;  wine  is  largely  produced ;  and  there 
is  an  active  transit  trade. — The  ancient  Triden> 
tum  waa  a  town  of  the  Rhostians,  and  subse- 
quently became  a  Roman  colony.  Under  the 
old  German  empire  it  was  a  free  imperial  city, 
ruled  by  prince-bishops.  In  1803  it  passed 
under  the  domination  of  Anstris. 

IVENT,  Candl  ef  {eoneiliam  Tridvatintifn), 
the  19th  ceenmenioal  conncil,  aocording  to  the 
Roman  Oathoiic  chnrch.  The  first  occasion 
for  an  isonmenieal  council  in  the  16th  centory 
was  furnished  by  Luther,  who  on  Nov.  28, 
1618,  appealed  from  tbe  bull  of  Leo  X.  to  a 
general  council,  and  was  supported  by  the  Prot- 
estant princes.  The  Oathoiic  sovereigns  also 
desired  that  a  council  should  be  oonvened. 
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Thre«  popes,  Leo  X.,  Adrian  TI.,  and  Clement 
VII.,  died  befure  the  demands  of  tbe  Germans 
were  complied  with.  At  length  Paol  III.,  after 
filing  ID  attempts  (163B-'6)  to  convene  a  conn- 
cil  at  Haotoa,  aod  next  at  Vicenza,  convoked 
it  for  Nov.  1, 1542,  to  Bas«mble  at  Trent;  bat 
on  account  of  the  war  between  the  emperor 
Charles  V.  and  FranciH  I,  of  France  be  again 
pat  o3  the  day  of  opening  to  March  16,  1G4C, 
and  the  actaal  opening  did  not  take  place 
until  Dec.  18,  ISiC.  Tiie  objects  ot  the  conn- 
oil  were  to  effect  a  reformation  of  tbe  chnrch, 
to  de&ne  more  eiplicitly  the  impugned  doo- 
trines  of  the  church,  and,  if  poesible,  to  in- 
duce tbe  ProteatantB  to  return  to  the  old 
faith.  At  the  second  Bession  (Jan.  T,  1G4S) 
tbe  oonnoll  fixed  the  mode  of  transacting  bnai- 
neis.  The  discnuions  and  deliberations  were 
to  take  place  in  private  congregations ;  snbse- 
qnently  general  congregations  were  to  draft 
the  resolutions,  which  finaHy  were  to  be  pro- 
mulgated in  public  Bessions  as  decrees,  tn  the 
third  session  (Feb.  4)  the  Nicene  creed  was 
read  and  declared  to  be  the  basis  of  tbe  f  nrther 
proceedings.  In  the  fonrth  aesaion  (April  6) 
tradition  was  declared  to  be  equally  with  the 
Bible  a  rule  of  faith;  the  Apocrypha  of  the 
Old  Testament  were  included  in  the  Biblical 
canon  ;  the  Vulgate  was  proclaimed  to  be 
tbe  authentic  version  of  the  Bible,  and  the 
ohorch  its  only  legitimate  interpreter.  In  the 
three  following  sessions  (Jnne  17,  1648;  Jan. 
13  and  March  S,  1S47),  the  Cathoiio  doctrines 
of  original  sin,  jastification,  and  the  sacra- 
ments were  defined,  and  an  anathema  pro- 
Donnced  npcn  all  who  rejected  these  doctrines. 
In  the  eighth  session  (March  11),  88  of  the  CO 
bishops  present,  together  vith  the  papal  legate, 
determined,  on  the  ground  of  being  exposed  at 
Trent  to  the  plagne,  to  adjonm  to  Bologna, 
notwithstanding  ^e  decided  opposition  of  the 
emperor,  at  wnoae  request  18  German  and 
Spanish  bishops  remained  at  Trent  At  Bo- 
logna, where  S  archbishops,  83  bishops,  and  4 
generals  of  religious  orders  were  present,  the 
9th  and  10th  sesalona  were  held  (April  SI  aod 
Jane  3);  but,  at  the  express  order  of  the  pope, 
who  had  some  apprehensions  of  a  schism,  no 
decrees  were  promulgated,  except  decrees  of 
prorogation.  As  Charles  V.  coold  not  be  pre- 
vailed upon  to  recognise  the  council  of  Bo- 
logna,  the  council  was  indefinitely  prorogued 
by  a  bull  of  Pope  Paul  III.,  dated  Sept.  17, 
1549.  The  pope  died  in  November,  1G49,  and 
on  May  1,  1S61,  the  council  was  reopened  at 
Trent  by  order  of  Julius  III.  France  protested 
against  the  continnation,  and  all  the  French 
bishops  and  theologians  withdrew.  In  tbe 
succeeding  transactions  the  Jesuits  Laynez  and 
Saimeron,  who  were  sent  to  the  council  as 
papal  theologians,  took  a  leading  part.  There 
appeared  also  representatives  from  the  Prot- 
estant princes  of  Wdrtemberg  and  Branden- 
burg, and  even  Melanchthon  was  summoned 
there  by  order  of  the  elector  Maurice  of  Sax- 
ony; trat  it  was  found  impossible  to  effect  a 


reunion,  and  soon  the  outbreak  of  a  new  war 

of  the  Protestant  princes  agunst  tbe  emperor 
caused  the  assembled  fathers  (April  28,  156S) 
to  suspend  their  deliberations.  During  this 
period,  extending  from  the  Ilth  to  the  llith 
session,  tbe  doctrines  of  the  eucbarist,  confes- 
sion, and  extreme  nnction,  and  two  reforma- 
tory decrees  on  the  jurisdiction  of  the  bishops, 
were  promulgated.  Paul  IV.  was  anxious  to 
assemble  tbe  council  at  Rome,  but  Pius  IV. 
consented  to  its  reopening  at  Trent,  which  took 

tilace  on  Jan.  18,  1662,  through  the  cardinal 
agate  Prince  Ercole  Gonzaga  of  Mantua.  1'he 
representatives  of  Charles  IX.  of  France  and  the 
emperer  Ferdinand  I.  wished  to  conciliate  the 
Protestants  by  granting  the  cup  to  the  laity,  and 
the  dnke  of  Bavaria  demanded  the  abolition  of 
celibacy.  The  former  question  was  referred  to 
the  pope ;  the  latter  was  nnanimously  rejected. 
On  Nov.  18  the  cardinal  of  Lorraine  arrived, 
with  14  bishops,  3  abbots,  and  18  theologians 
from  France,  and  presented  in  the  name  of  his 
nation  84  reformatory  articles,  but  anhseqnently 
abandoned  their  advocacy.  On  tbe  queaUon 
whether  episcopal  jurisdiction  proceeds  im- 
mediately from  Chnst,  or  mediately  only  and 
through  tbe  pope,  no  decree  was  arrived  at; 
it  being  simply  declared  that  "  bishops  are  es- 
tablished by  the  Holy  Ghost,  to  rule  the  church 
of  God,"  Decrees  were  adopted  ordering  en 
index  of  prohibited  books  to  be  made,  and  de- 
fining the  doctrines  of  the  mass,  ordination,  the 
hierarchy,  marriage,  celibacy,  purgatory,  the 
veneration  of  saints,  relics,  and  images,  monas- 
tic vows,  indulgences,  and  fasting  and  abati- ' 
nence.  Several  "  reformatory  "  decrees  were 
also  passed,  the  most  important  of  which  en- 
joined the  establiabment  of  theological  semina- 
ries. The  close  of  the  council  was  hastened 
by  a  serious  sickness  of  the  pope,  and  bis  fear 
that  his  death  might  lead  to  a  schism.  It  took 
plaoe  on  Dec.  4,  ISflS,  at  its  SSth  public  session. 
The  decrees  were  si^ed  by  2BB  membera,  con- 
sisting of  4  legates,  S  other  cardinals,  3  patri- 
archs, 26  archbishops,  168  bishops,  StI  repre- 
sentatives of  absent  bishops,  7  abbots,  and  ? 
generals  of  religions  orders.  An  authentic 
copy  was  also  signed  by  the  Bmbassadors  of  the 
secular  governments,  with  tbe  exception  ot  tbe 
ambassador  of  Spain,  who  was  without  inetmc- 
tion,  and  the  ambassador  of  France,  who  was 
absent.  Tbe  decrees  were  confirmed  by  the 
pope,  with  the  unanimous  consent  of  tbe  cardi- 
nals, in  tlie  consistory  of  Jan.  36,  1564 ;  but  th« 
pope  reserved  to  himself  the  right  of  explain- 
ing obscure  or  controverted  points.  The  coun- 
cil was  accepted  unoonditionally  by  most  of 
the  Italian  statea,  by  Portugal,  Poland,  and  the 
German  emperor;  with  a  reservation  of  the 
royal  prerogatives  by  Spain,  Naples,  and  the 
Netherlands;  with  some  exceptions  by  Switzer- 
land and  Hungary ;  and  only  so  far  as  respects 
doctrines  by  France.— The  "  Canons  and  De- 
crees" of  the  council  were  printed  by  Aldus 
Manutius  (Rome,  1664).  Tiie  "Catechism," 
anthorized  summary  of  the  faith  drawn  np 
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bj  order  of  the  oonncil,  appieued  at  Kome  in 
1666,  and  the  collection  of  documesta  relating 
to  its  historj  was  edited  b;  Le  Plat  (T  vols. 
4to,  Loavain,  1T91).  The  tiret  complete  hU- 
tory  of  the  coancil  wa«  written  by  P&olo  Sarpi 
(London,  1S19  ;  English  translation  by  Brent, 
London,  1ST6),  in  a  spirit  of  decided  opposition 
to  the  papal  coort,  Against  hira  wrote  Car- 
dioal  Sfona-Pallavicino  (3  vols.,  Rome,  1656- 
'7).  A  work  on  the  discrepancies  of  both  baa 
been  pobjlshed  by  Dr.  Brischar  (2  vols.,  Tu- 
bingen, 164S).  Mendham's  "  Memoirs  of  the 
Council  of  Trent"  (London,  1884}  contains 
eztrscta  from  2S  volumes  of  manuecripta  col- 
lected in  Italy  bj  Lord  Guilford.  See  also 
Waterworth's  history  of  the  oonncil  prefixed 
to  bis  translation  of  its  canons  and  decrees 
(London,  1848),  and  £tude  hUtcrigut  (ur  le 
etmdU  d»  Trente,  by  L,  Maynier  (part  i.,  Paris, 
1874).  Important  "  Docnments  relating  to  the 
Uletory  of  the  Oounoil  of  Trent"  have  been 
published  from  Aostrian  arehivea  by  Tickel 
(Vienna,  1872).  The  long  expected  publica- 
tion of  the  origiDal  aoti  of  the  council,  by  An- 
gnstin  Theiner,  prefect  of  the  Vatican  council, 
took  place  in  1674  (Acta  ganama  Si.  (Ecmat- 
niei  Concilii  Tridentini,  Agram);  the  work  ia 
believed  to  give,  not  the  minutes  of  the  coun- 
cil as  they  were  taken  down  by  the  secretary, 
bat  a  oareful  revision. 

lUHW  EI  ES.    See  Rohok  ct  Noib. 

IKENTOVi  a  city  and  the  oapital  of  New  Jer- 
sey and  of  Mercer  co.,  on  the  left  bank  of  the 
Delaware  river  at  the  oonflnenoe  of  Aasonpink 


auta  Cqiltol  oT  New  Jtrtny. 

creek,  and  at  the  head  of  steamboat  naviga- 
tion, 28  m,  N.  E.  of  Philadelphia,  and  B5  m. 
S.  W.  of  New  York;  lat.  40°  14'  N.,  Ion.  74° 
46'  80"  W.;  pop.  in  1860,  17,238;  in  1870, 
32,874,  of  whom  6,018  were  foreigners;  in 
1875,  26,031.  The  city  b  regolarly  laid  out. 
and  lighted  with  gas.  Asannpink  oreek  divides 
it  into  Dearly  equal  parts,  Trenton  and  South 
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Trenton.    Water  is  raised  from  the  Delaware 

to  a  reservoir  N.  of  the  city.    The  oapitol  ia 
a  handsome  stone  bnilding,  recently  enlarged, 
340  ft.  by  120,  stuccoed  in  imitation  of  gran- 
ite.   The  county  court  house  is  in  South  Tren- 
ton.    There  is  also  a  good  city  hall.    Tren- 
ton contains  one  of  the  state  lunatic  asylums, 
founded  in  1848,  and  baviog  accommodation 
for  600  patients;  the  state  normal  school,  es- 
tablished in  1805,  and  having  extensive  build- 
ings; the  state  penitentiary,  and  the  state  ar- 
senal.   There  ia  now  (1876)  in  course  of  con- 
struction by  the  United  States  government  a 
large  and  handsome  building,  of  Ohio  sand- 
stone, intended  for  the  poet  office  and  United 
Btatefl  courts  and  oflices,  to  cost  $600,000. 
The  soldiers'  children's   home  and   the   state 
industrial  school  for  girls  are  uear  by.    There 
are  two  bridges  over  the  Delaware  opposite 
the  city,  one  1,100  ft.  long,  bnilt  about  1810, 
and  recently  reconstructed  of  iron,  and  the 
other  about  1,300  ft.  long,  completed  in  1860. 
The  Delaware  and  Raritan  canal  passes  through 
the  city,  forming  a  water  ooujmiini cation  with 
Philadelphia  and  New  York,  and,  by  its  navi- 
gable feeder,  with  Lambertville  and  New  Hope, 
about  16  m,  N.      Trenton  is  connected  with 
Philadelphia  and  New  York  by  the  Pennsyl- 
vania railroad,  and  is  the  point  of  jonction 
with  the  Belvidere  Delaware  rulroad,  which 
mni  to  the  Water  Gap  and  connects  with  the 
coal  regions  of  Pennsylvania.    The  manufso- 
tnre  of  crockery  is  the  most  important  indus- 
try, Trenton  sarpaaeing  all  other  plac 
country   i- 
ipect.     Tnere  are  la 
potteries,     producing 
white    granite     and 
brown    ware   to  the 
valne  of    about  $3,- 
000,000  annually.  The 
oity  also  contains  iron 
fonnderies,     brewer- 
ies, paper  mills,  wool- 
len mills,  rollingmills, 
rubber    works,     dno 
works,  and  manufac- 
tories of  engines  and 
boilers,     wire,     terra 
ootta,      belting     and 
hose,  edge  tools,  soap, 
,    carriages,  nails,  saws, 
scales,  Ac.    There  are 
two    national  banka 
with  a  joint  [Capital 
of  11,000,000,  a  state 
bank   with  $600,000 
capital,  three  savings 
banks,  and  two  insurance  companies  with  a 
joint  capital  of  $700,000.    The  city  is  gov- 
erned by  a  mayor  and  a  common  council  of 
three  members  from  each  of  the  seven  wards. 
It  has  street  railroads  and  an  efBcicnt  fire  de- 
partment.    The  principal  charitable  inatitu- 
tions  are  a  home  for  widows,  a  children'a 
home,  and  the  hospital  of  St.  Francis.     Then 
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g60  TRENTON  FALLS 

art  a  higb  tcliool  and  11  other  pahlio  icboola, 

with  abuat  60  teaohera  and  an  average  atteo- 
donoe  of  abont  S,000  pnpila,  besides  aoadeaiaa 
and  Roman  Catholio  sohoola.  The  state  iibrarj 
contains  30,589  volumes,  the  Uw  library  15,- 
000,  and  the  public  librarj  abont  5,000.  Biz 
daily,  one  temi-weeUy  (German),  and  lii 
weekly  newBp^ien  are  published.  There  are 
81  churches,  viz. :  i  BaptiBt,  S  Episcopal,  1 
Evangelioai  Lutbenm,  2  Friends',  1  Jewish,  1 
Lutheran,  1  Ueasiafa,  13  Methodist,  d  rreeby- 
terian,  and  8  Roman  Catholic. — The  first  set- 
tiement  in  the  Tioisity  was  made  abont  1680, 
and  was  named  in  1720  in  honor  of  Ool.  Wil- 
liam Trent,  speaker  of  the  house  of  assembly. 
It  was  selooted  ss  the  capital  of  Mew  Jersey  in 
1790,  and  incorporated  as  a  city  in  1702.  On 
the  niglit  preceding  Dec.  S6, 1770,  Oen.  Wash- 
ington crossed  the  Delaware  river  at  McCon- 
key'a  ferry,  and  attacked  the  Hessians,  who 
were  encamped  in  Trenton,  surprising  and 
routing  them  completely,  taking  about  1,000 
prisoners,  6  brass  field  pieoee,  1,200  stand  of 
arms,  and  the  standards  of  an  entire  brigade. 
The  Hessians  numbered  about  1,800,  and  IT 
were  hilled  in  the  skirmish,  while  the  Ameri- 
ofLua  lost  not  a  man  In  the  fight,  although  two 
were  frozen  to  death  in  recrossing  the  river. 
The  force  of  the  enemy  in  the  vicinity  being 
superior  to  Washington's,  he  returned  to  his 
camp  OS  the  other  side  of  the  Delaware  on  the 
night  of  the  20 th. 

T«EflTO!l  FILLS,  a  vilioge  of  Oneida co.,  New 
York,  on  West  Oanada  creek  and  the  Utica 
and  Black  River  railroad,  13  m.  N.  E.  of  TJtica; 
pop.  in  ISTO,  128.  It  is  named  from  the  falls 
in  its  neighborhood,  NX  in  number,  oocnpyiug 
at  intervds  a  ravine  2  m.  long,  with  an  aggre- 
gate descent  of  812  ft  The  cascades  are  ex- 
ceedingly beautiful,  and  the  rocky  walls  in 
some  places  are  160  ft.  high. 

imBmcnill  (Hang.  TVtateiny),  a  17.  W. 
county  of  Hungary,  bordering  on  Moravia,. 
Austrian  Silesia,  and  W.  Qalicia;  area,  1,784 
sq.  m.;  pop.  in  1870,  248,026,  nearly  all  Slo- 
vaks and  Roman  Catholics.  It  is  traversed 
by  two  branches  of  the  Carpathian  moantaius, 
and  watered  by  the  Waag  and  it*  affluents. 
Its  chief  products  are  com,  fruit,  fiaz,  and 
hemp  ;  and  it  has  famous  mineral  springs. 
The  capital,  Trentsohin,  on  the  left  bank  of 
the  Waag,  is  remarkable  for  the  springs  in  its 
vicinity,  and  for  its  castle,  one  of  the  oldest 
and  strongest  in  Hungary,  situated  on  a  rooky 
eminence;  pop.  in  1870,  8,449. 

lEEPAN,  and  lyephlM  (Or.  rpvtrav,  to  per- 
forate), two  surgical  instrumeats  used  (or  re- 
moving portions  of  bone  from  the  skull  or 
other  parts  of  the  bony  structure.  The  first 
was  an  instrument  like  a  gimlet,  to  which  was 
attached  a  crown  or  cylinder  with  saw  teeth 
on  its  lower  edge,  and  which  was  worked  by 
a  rotatory  motion  till  it  perforated  the  bone. 
Several  sizes  of  these  cylinders  were  (umii^ed, 
The  trephine  is  of  later  invention.  It  has  a 
cylindrical  saw,  but  do  gimlet.     A  sharp  steel 
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point  oDed  a  oentre  pin,  which  can  be  pressed 
into  the  bone  until  the  saw  hoa  made  a  groove 
for  itself,  pastes  down  the  oentre  of  the  instro- 
ment,  and  is  removable  by  the  operator  ■■ 
»ooQ  as  the  groove  is  made.  The  cntting  a 
accomplished,  not  as  in  the  trepan  by  a  rota- 
tory movement,  but  by  semi-rotation,  as  in 
boring  with  an  awl.  The  method  of  tre- 
phining is  as  follows:  A  cmcial  incision  is 
made  down  to  the  bone,  and  the  periostenm 
being  dissected  up,  the  trephine  is  applied,  the 
centre  pin  being  removed  aa  soon  as  the  track 
of  the  fustmment  is  fixed,  and  the  iDstrument 
itself  raised  every  few  strokes  in  order  to  sett 
that  it  is  not  cntting  through  on  either  eide, 
upon  the  tissues  below.  The  greatest  danger 
is  when  the  drcnlar  piece  is  oearly  separa- 
ted ;  and  some  operators  raise  the  cut  portioa 
by  means  of  the  elevstor,  rather  tlisn  permit 
the  tustrnment  to  divide  it  completely.  Th« 
spiouin  of  bone  which  may  remain  around  the 
orifice  are  carefully  removed  by  means  of  for- 
ceps. Trephining  has  been  considered  aa  In- 
dicated when  there  is  a  fracture  of  a  portion 
of  the  skull,  from  a  fall  or  blow  with  a  blunt 
Instmment,  in  order  to  elevate  the  depresMd 
portion ;  in  some  oases  of  concussion,  where 
there  is  reason  to  believe  thst  the  inner  table 
of  the  skull  is  fiiwstured  at  the  opposite  side  of 
the  head,  and  is  producing  irritation  of  the 
brain;  in  cases  where  extravaialjon  of  blood 
has  taken  place  under  the  meninges  of  the 
brain  from  injuries  or  disease,  or  where  puru- 
lent matter  has  accumulated  under  the  me- 
ninges; in  caries  affecting  the  bones  of  the 
skull,  the  sternum  or  breast  bone,  or  the  tibia; 
and  in  some  oases  of  a  collection  of  purulent 
matter  under  the  sternum.  During  the  middle 
ages,  in  the  "heroic"  period  of  surgical  prac- 
tice, trephining  was  one  of  the  most  common 
operations  of  surgery.  Of  late  years  the  op- 
eration is  but  seldom  practised.  Hey's  saw, 
with  a  shaft  and  handle  like  a  common  steei 
fork,  and  having  aplate  of  steel  IJ  in.  in  breadth 
and  perhaps  If  in.  long  attached  to  it,  one  edge 
of  which  is  a  straight  and  ths  other  a  convex 
saw,  has  almost  entirely  superseded  the  tre- 
phine for  most  of  those  injuries  of  the  skull 
which  were  formerly  thought  to  require  its 
use.  By  this  instrument  the  depressed  por- 
tion ia  itself  removed,  instead  of  that  which 
was  not  fractured,  and  the  injuries  to  the  sknll 
can  be  remedied  with  far  less  loss  of  bony 
structure  than  under  the  old  system. 

'RGSPiSS  (Korman  Fr.  trftpauer,  from  (rra, 
beyond,  and  pamer,  to  go),  in  law,  as  usually 
defined,  a  wrongful  act,  committed  with  some 
kind  of  violence,  and  injurious  to  the  person, 
property,  or  rights  of  another.  Its  literal 
mesning  is  precisely  the  same  as  transgres- 
sion; it  is  a  step  beyond  the  limits  of  law  or 
right.  In  the  old  law  Latin  the  word  trant- 
grttiio  was  used  where  trespass  is  used  in  Eng- 
lish. Formerly  the  two  words  were  employed 
in  writing  and  conversation  with  the  same 
meaning,  but  now  trespaaa  is  commonly  used 
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only  In  the  leg&l  sense,  and  is  an  important 
law  term.  Familiar  eiamples  of  trespass  ore 
assault  and  batterj,  forcible  entry  into  a  honae 
ur  apon  lands,  breaking  open  a  door,  and  tear- 
ing down  a  fenoe.  Snoh  acts  are  in  law  tres- 
passes oi  tt  ariau,  or,  in  the  Enf(lish  phrase  now 
used  in  indiotmenta  and  deelarstions,  trespasses 
irith  force  and  arms.  Sarlj  in  the  history  of  the 
lav  a  very  slight  degree  of  violence  was  suffi- 
cient to  constitate  this  oflence:  and  soon  after- 
ward the  law  held  that  it  might  be  committed 
in  some  cases  withont  any  aetnal  force  what- 
ever, implying  by  constmotion  the  force  ne- 
cessary to  make  it  a  trespass  ci  et  armit,  it 
the  act  were  unlawful.  Thus,  for  example,  a 
peaceable  entry  into  a  honso  or  lend,  with  in- 
tent to  take  possession  and  onst  the  true  owner, 
was  regarded  as  a  trespass  ni  et  armit.  Soon 
after  there  grew  np  a  large  and  very  important 
class  of  trespasses,  where  there  was  neither 
actual  nor  constructive  force.  The  courts  in 
faot  indented  a  form  of  action,  by  means  of 
which  remedies  might  he  given  for  a  great 
number  of  injuries,  to  which  the  law  of  tres- 
pass with  force  and  arms  oonld  not  be  made 
applicable  by  any  constraodon.  This  new 
legal  trespass  was  called,  in  the  law  Latin  in 
ose  when  the  action  was  first  employed,  trart*- 
graiio  mtptr  eantm,  and  is  now  called  a  tres- 
pass on  the  case.  In  the  days  of  special  plead- 
ing it  had  become  very  difficult  to  determine 
whether  the  action  by  which  redress  was  sought 
for  in  certain  injnries  shoold  be  trespass  or 
trespass  on  the  case;  and  if  the  plaintiff  mis- 
took his  form  of  action,  he  wholly  failed.  Bat 
by  reoent  statntes,  with  the  rules  of  coart  and 
the  amended  practice,  if  a  mistake  be  made  it 
may  bo  corrected  withont  delay  and  without 
cost.  Trespass  with  force  and  arms  (or  tres- 
pass alone,  for  the  latter  claase  is  often  omitted) 
lies  when  the  injary  compluned  of  is  itself 
the  wrong  done  by  the  defendant;  while  tres- 
pass on  the  case  lies  when  the  injury  was  con- 
aeqaential  upon  the  wrong  done,  and  flowed 
from  it  indirectly.  For  example,  trespass  on 
the  case  lies  for  an  injary  sustained  by  the 
plaintiff  from  the  defendant's  sale  to  him  of 
nnwfaolesome  food,  as  meat  or  wine,  especially 
where  it  was  the  bnsiness  of  the  defendant  to 
sell  these  things.  80  for  an  injary  caused  by 
the  want  of  skill  of  any  person  in  the  exercise 
of  his  profession,  as  a  physician  or  lawyer. 
There  is  yet  another  nice  and  very  important 
distinction  In  the  law  of  trespass.  A  man 
may  begin  by  doing  a  right  thing  in  a  right 
way,  and  then  so  change  his  course  as  to  do  a 
wrong  thing,  or  a  right  thing  in  a  wrong  way. 
In  some  of  these  oases  anch  a  penon  thns  snb- 
seqnontly  trespassing  is  regarded  by  the  law 
as  a  trespasser  ah  initio,  or  as  having  been  a 
trespasser  through  the  whole  of  his  conduct. 
Thns,  if,  in  the  execution  of  a  legal  process, 
he  does  something  which  is  dis'tinctly  illegal, 
the  law  considers  that  he  began  to  act  with 
intent  to  do  an  illegal  thing,  and  that  all  of 
bis  conduct  was  tainted  by  this  intention  and 
795  VOL.  IV,— 55 


was  therefore  illegal.  The  doctrine  is  applied 
only  where  the  wrong  was  done  while  in  the 
exercise  of  a  strictly  legal  right,  which  the  in- 
jored  party  had  no  right  to  resist,  and  seems 
to  be  confined  by  the  best  authorities  to  the 
oases  of  an  officer  of  the  law  acting  under  a 
legal  warrant,  and  a  guest  at  an  inn. 

nEneS  (Ger.  Tritr),  a  town  of  Rhenish 
Prussia,  on  the  right  bank  of  the  Moselle,  67 
m.  8.  W.  of  Ooblentz;  pop.  in  1871,  21,442. 
It  is  a  decayed  place,  noted  for  its  ultramon- 
tanism  and  for  a  cathedral  which  exhibits  the 
development  of  the  Romanesque  style  from  the 
earliest  period  down  to  its  oompletiou  in  the 
12th  century,  and  contains  remarkable  altars, 
tombs,  missals,  and  relics.  (See  Der  Dom  su 
Tri«r,  by  Wilmowsky,  Treves,  1876.)  Among 
the  relics  is  the  so-called  "  holy  coat,"  which 
pilgrims  revere  as  the  seamless  garment  of  the 
Savionr,  and  believe  to  have  been  deposited  in 
tlte  oborcb  by  the  empress  Helens,  the  alleged 
founder  of  the  bnilding.    The  great  agitation 


Port*  Klgn,  Tmtbb. 

which  resulted  In  1844  from  the  multitadee 
(estimated  at  more  than  1,000,000)  flocking  to 
this  shrine  was  the  main  origin  of  the  German 
Catholic  denomination.  Adjoining  the  cathe- 
dral is  the  LiebfTaventirehe  of  the  18th  century, 
one  of  the  earliest  and  finest  specimens  of  pure 
Gothic.  The  university,  founded  in  1472,  was 
superseded  in  17SB  by  a  gymnasiam,  which 
contains  a  city  library  of  100,000  volamea.  In 
the  old  electoral  palace  are  the  barracks.  The 
Roman  antiquities,  more  numerous  here  than 
anywhere  else  in  Germany,  include  part  of  the 
bridge  over  tbeUoselle.  an  amphitheatre,  baths, 
and  the  colossal  quadrangle  known  as  porta 
ni^ra,  the  most  conspicuous  of  all.  The  chief 
articles  of  trade  are  frnit,  wine,  timber,  stones, 
and  woollen  and  other  mannfaotures. — Treves 
was  originally  oocnpied  by  the  Treviri,  a  Cel- 
tic tribe  of  Belgic  Gaul,  and  under  the  Romans 
became  the  capital  of  a  province  under  the 
name  of  Angusta  Treviromni.  In  the  4th  cen- 
tury the  town  was  improved  by  Oonstantine 
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the  Great    Under  the  Franki  it  wu  indnded 

in  the  kingdom  of  AuBtruia.  and  ftfterw&rd 
belonged  altematel;  to  Lorraine  and  Gennanj, 
till  in  the  10th  centar^  it  wu  permanently  an- 
nexed to  tbe  latter  country.  Subsequently, 
under  the  rale  of  ftrobbialiope,  it  beoanie  with 
ita  territory  the  seoond  German  electorate, 
divided  into  an  npper  and  lower  see,  the  tatter 
connected  with  the  episcopal  capital  at  Co- 
blentz.  The  city  of  Ti'evee  wm  invested  with 
aoTereign  righta  from  1S60  till  its  occnpation 
by  the  Frencii  in  1794,  The  whole  electorate 
was  in  1T9T  incorporated  with  France.  In 
1811  Treves  was  annexed  to  Prussia.  The  rap- 
pression  of  the  priests'  seminary,  Ueo.  81, 187S, 
and  tbe  subeeuuent  imprisonment  of  the  bish- 
op, produced  dietarbaucee  wUieb  were  quelled 
In  March,  1S74. 

TBEVIftUllH.  f.  GettftM  BttabiU,  a  German 
naturalist,  born  in  Bremen,  Feb.  4, 177S,  died 
there,  Feb.  16,  ItiaT.  He  studied  medicine  at 
GSttiugen,  and  after  practising-  at  Bremen  be- 
came in  1797  professor  of  mathematics  in  the 
lyceum  of  that  city.  His  works  include  Phy- 
iwlegiMcht  Fragmtnte  (2  vols.,  ilanover,  1797- 
'6);  Biologie  oitr  JfhUotephU  der  Ubenden 
Jfatur  (6  vols.,  Oottingen,  1802-'SS);  Enchet- 
nvngen  und  GeteUt  dei  organUchen  Ltbaii  (Q 
Tola.,  Bremen,  1881-3);  and  with  his  brother 
YtrmiKhU  Seiriften  analomuehen  vnd  phy- 
$u>logischen  InhalU  (4  vols.,  Gattingen  and 
Bremen,  IBlfl-'21).  IL  Li<«)f  ChiMiiK,  a  Ger- 
man botanist,  brother  of  the  preceding,  born 
in  Bremen,  Sept.  10,  17TS,  died  in  Bonn,  May 
6,  18C4.  He  became  professor  of  medicine  at 
Berlin  in  1807,  of  botany  and  natural  history 
at  Rostock  in  1813,  professor  of  botany  and 
director  of  the  botanio  garden  at  Breslsu  in 
1816,  and  afterward  at  Bonn.  He  is  cbielly 
known  by  his  Fhvnologie  der  Gemdehie  (2 
Tols.,  Bonn,  1885- '«). 

IKEVISIK  I.  A  N.  E.  province  of  Italy,  in 
Yenetift,  bordering  on  the  gulf  of  Venice ; 
area,  041  sq.  m.;  pop.  in  1873,  862,638.  It  is 
level,  excepting  in  the  north,  and  is  one  of  the 
molt  fertile  regions  of  that  part  of  Italy.  The 
mun  river  ts  the  Have.  Ilie  chief  products 
are  hemp,  flax,  grain,  wine,  and  timber.  It 
is  divided  into  the  districts  of  Treviso,  Ceneda, 
Oastelfranoo,  Oderzo,  Asolo,  Yaldobbiadene, 
Montebelluno,  and  Conegliano.  IL  A  forti- 
fied city  (anc.  Tartitium).  capital  of  the  prov- 
ince, on  the  Sile.  16  m.  N.  N.  W.  of  Venice; 
pop.  in  1873, 28.291.  It  is  the  seat  of  a  bishop, 
and  hns  an  nnfinished  cathedral,  with  works 
by  Titian  and  Paul  Veronese,  a  large  Oothio 
church,  a  celebrated  palace  of  justice,  a  lyceum, 
gymnasinm,  seminary,  and  academy  of  science. 
In  the  I-Sth  century  it  was  captnred  and  op- 
pressed by  Ezzelino  da  Romano  ;  in  the  14th 
it  was  successively  ruled  by  Francesco  della 
Boalaof  Verona,  by  Venice,  Austria,  and  Padua. 
and  was  with  it«  territory  in  the  possession  of 
Venice  from  1888  till  the  occupation  of  the 
town  in  1797  by  the  French  nnder  Mortier, 
who  in  1807  received  the  title  o(  doke  of  Tr»- 
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viio.    It  afterward  belonged  to  Anstria.    In 

Uarch,  184S,  it  was  taken  by  the  revolntioniete, 
but  the  Austrians  regained  it  on  June  24,  after 
a  second  bombardment.  In  1666  it  became 
part  of  the  kingdom  of  Italy. 

lUUMIZi.    See  Bopbia. 

1U1I.    See  Jrav,  and  Pbocbbs. 

IBIMNUMIS,  0.  Roman  jurist,  died  A.  D. 
64S.  Under  Justinian  he  occupied  the  ofBcca 
of  qvtutor  taeri  palaiii,  ottiiagitter  officiorum, 
ot  prmtorian  prefect,  end  of  consul.  He  is 
described  as  a  man  of  great  natural  abilities 
and  learning,  but  avaricious  and  corrupt  In 
628  he  was  una  of  the  ten  commiEsioners  se- 
lected by  the  emperor  to  form  his  flmt  Codex, 
and  in  580  was  placed  at  the  heed  of  the  com- 
mittee to  compile  the  Pandects  or  digest  of 
Roman  laws,  which  wss  finished  and  promnl- 
gated  in  688.  He  at  the  same  time,  with  two 
others,  compiled  tlie  four  books  of  the  Insti- 
tutes of  Justinian,  published  in  688  ;  and  the 
second  Codex  of  tnat  emperor,  published  in 
6S4,  was  the  work  of  Tribonianua  and  foor 
other  jnrists.     (See  Civil  Law.) 

IKIBONE  (Lat  tritenvj),  originally,  a  Ro- 
man officer  who  presided  over  one  of  the  three 
tribes,  Bamnenses,  Titienses,  and  Luceres.  In 
the  long  course  of  Roman  history  the  name 
came  to  be  applied  to  varions  officers  with 
widely  different  powers  and  dntica  As  ori- 
gintdly  oonstitntea,  the  Roman  legion  consisted 
of  800  cavalry  and  8,000  infantry  ;  OTer  the 
cavalry  presided  an  officer  called  tribunv*  eeU- 
runt,  and  over  each  1,000  of  the  infantry  a 
tribvn-ua  militum.  The  tribvni  felervm  dis- 
appeared with  the  overthrow  of  the  monarchy. 
The  office  of  the  tribuni  militum  continned 
through  the  whole  course  of  Roman  hietory,  hot 
the  manner  of  their  appointment,  their  nnm- 
ber,  and  their  powers  and  duties  were  often 
changed.  "  Tribunes  of  the  soldiers,  with  con- 
sular power,"  were  first  chosen  in  444 ;  and  in 
snoceeding  years  sometimes  consols  and  some- 
times tribunes  with  consular  power  were  cho- 
sen. In  867  the  office  was  abclished,  and  there- 
after only  consuls  were  chosen.  The  name 
"tribune  of  the  Servian  tribe* "  is  applied  by 
historians  to  the  administrative  chiefs  of  the 
local  tribes  which  were  gradnally  added  to  tbe 
Roman  commonwealth  ;  it  is  supposed  by  Nie- 
buhr  and  others  that  the  tribunes  of  the  trea- 
sury of  later  tiroes  were  similar  to  them. — The 
"tribunes  of  the  people"  were  tbe  most  im- 
portant of  all  the  of^cers  bearing  the  name. 
Th^  were  first  appointed  after  the  secession 
of  tbe  commonalty  to  the  Uons  Sacer,  in  4M. 
They  were  empowered  to  protect  the  plebeians 
against  the  asnrpations  of  the  patrician  magis- 
trates, and  their  persons  were  declared  eacred 
and  inviolable.  They  appear  to  have  been 
originally  two  in  number,  and  to  have  been 
elected  for  one  year  by  tlie  comitia  of  the  cen- 
turies. In  471,  by  the  Pnblilisa  law,  tbe  elec- 
tion was  given  to  the  comitia  of  tbe  tribes. 
About  the  same  time  the  nnmber  was  increased 
to  five,  and  from  4C7  B.  C.  ontil  the  end  ot 
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the  empire  ten  tribanee  were  uinaallr  elected. 
Mone  but  plebeiana  were  eligible  for  the  office; 
BO  that  if  &  patrician  were  deBiroos  of  fiUiag 
it,  he  was  obliged  to  renounce  hia  own  order. 
The  early  inounibeats  of  the  office  ezerciied 
anthority  within  the  city  limits  aad  aver  one 
mile  of  adjaoent  territory ;  the  doors  of  their 
houses  were  ordered  to  be  open  day  and  night, 
and  all  peraons  takiag  refuge  there  were  oa- 
■ared  of  protection.  For  umilar  reasons  they 
were  forbidden  to  Absent  thomaelves  from  the 
city  for  a  whole  day.  Although  their  lawful 
power  was  originally  merely  auxilium,  or  the 
ri^ht  CO  afford  protection,  they  assntned  within 
a  few  years  the  right  to  oonvoke  the  senate, 
and  in  434,  after  a  long  atruggle,  secured  the 
appoiatment  of  the  three  cotamissioners  whose 
labors  led  to  the  codiScatioa  of  the  laws  of 
the  twelve  tables.  During  the  second  decemvi- 
rat«  the  tribnaste  was  enspanded,  but  with  the 
overthrow  of  that  oligarchy  it  was  rsstared 
with  augmented  powers;  and  as  the  tribes  now 
Inoladad  patricians  and  their  clients  a*  well  as 
plebeians,  the  tribunes  became  Che  prateotora 
of  all  dassea  of  citizens.  They  now  also  ao- 
qairad  the  right  to  be  present  at  the  dalibera- 
tions  of  the  senate,  and  to  take  part  in  its 
disaaiaions,  although  not  allowed  to  pass  witb- 
in  the  doors  of  the  senate  bouse ;  and  hence 
they  gradually  awumed  the  privilege  of  inter- 
season  against  any  action  taken  by  a  magis- 
trate, ana  by  (he  interposition  of  their  veto 
were  enabled  to  annul  any  decree  of  the  sen- 
ate or  stop  any  law,  without  cause  or  reason 
ani^ad.  On  the  other  hand,  they  sometimes 
interfered  to  compel  the  consols  to  comply 
with  decrees  of  the  senate.  About  183  6.  0. 
they  became  senaCors  by  virtue  of  their  office. 
They  also  assumed  the  right  of  commanding 
their  viatoret  or  attendants  to  seize  a  refractory 
ma^strate,  and  imprison  him,  or  even  to  hurl 
him  from  Che  Tarpeian  rook.  They  possessed 
the  exclusive  power  of  proposing  pleJiKi (a  to 
the  oomitia  of  the  tribes;  and  after  these  had 
obtained  by  the  Hortenaian  law,  28fl  B.  0.,  the 
binding  force  of  laws,  the  tribunes  became  a 
magistracy  for  the  whole  Roman  people,  in 
opposition  to  the  senate  and  the  oligaroliioal 
elementa  in  general,  attbough  they  had  nothing 
to  do  with  the  administration  of  the  govern- 
ment. Subsequent  to  804  B.  0.  the  veto  of  a 
Binds  tribune  sufficed  to  render  a  resolution 
of  his  ooUeognes  void ;  and  it  was  not  until 
Tiberius  Gracchus  introduced  the  practice  of 
appealing  to  the  people  to  remove  a  tribune 
who  obstinately  adhered  to  his  veto,  that  the 
harmonious  workingofthesyatem  was  restored. 
During  the  latter  period  of  the  republic  Sulla, 
in  his  reform  of  the  constitution  on  an  aristo- 
oratio  basis,  gave  the  tribunes  merely  the  jy* 
auxiliandi  which  they  originally  possessed. 
Pompoy  restored  them  to  their  former  power, 
but  under  the  empire  their  pri^vilegea  became 
mnoh  restricted,  althon^  until  the  6th  century 
they  continued  to  have  the  right  of  intercea- 
^on  against  decrees  of  the  senate  and  on  be- 
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half  of  oppressed  individuals.  The  emperors, 
though  patricians,  found  it  neceaaary  to  be  tri- 
bunes, and  the  tribunUia  poUttai,  conferred 
by  the  senate  upon  Augustus  and  bis  tncoes- 
sors,  was  considered  an  essential  part  of  the 
imperial  dignity. — After  Diocletian  there  was 
an  officer  called  tribuniti  wluptatam,  who  was 
the  superintendent  of  public  amusements. 

mcaiXi  SPUiUS.  See  Ehtoeoa,  toL  ti., 
p.  669. 

lUCanoPOLI,  or  TricUMKll,  a  town  of 
British  India,  capital  of  a  district  of  the  same 
name  in  Madras,  on  the  right  hank  of  the  river 
Oavery, inlat.  10° 4T'N., Ion.  78° 48' E.,  190 m. 
S.  8.  W.  of  the  city  of  Hodrae,  with  which  it 
is  connected  by  rail ;  pop.  about  B0,000.  The 
fort  of  Trichinopoly  ia  built  on  a  granite  rock 
about  6D0  ft.  hign.  Outside  the  densely  popu- 
lated native  town,  which  was  formerly  encloaed 
within  the  walls  of  the  fortreaa,  are  estenslve 
barracks,  hospitals,  public  rooms,  a  church  and 
Roman  Catholic  chapel,  and  the  tomb  of  Bish- 
op Heber,  who  died  here.  The  surrounding 
coontry  is  fertile  and  populous ;  and  the  island 
of  Seringham,  which  is  here  formed  by  the 
Oavery,  is  famous  for  the  size  and  wealth  of 
the  Hindoo  pagodas  upon  it.  Trichinopoly  ia 
the  southernmost  station  of  British  troops  in 
India,  and  was  occupied  by  169  European  in- 
fantry in  18T2-'8.  Cotton  cloths,  hardware, 
harness,  cheroots,  indigo,  and  jewelry  are 
manufactured  and  exported  to  dinerent  parts 
of  India  and  Mauritius. — Trichinopoly,  after 
the  death  of  its  last  rajah  in  1732,  fell  under 
the  away  of  the  nuwanb  of  Aroot,  and  subse- 


and  English  for  supremacy  in  India.  It  finally 
came  under  English  government  with  the  rest 
of  the  Oarnatio  in  1801, 

imiGOLDB.    See  Flao,  vol  vii.,  p,  360. 

TBIOOOPIS,  SphMlM,  a  Greek  historian,  born 
in  Missolonghi  in  17B1,  died  in  Athens,  Feb. 
24,  1S78.  He  held  important  offices  at  Athens 
after  the  Greek  revolution,  which  be  had  pro- 
moted, and  was  minister  at  London  at  various 
Serioda,  lastly  from  1800  till  King  Ocho'a 
ownfatl  in  18S2.  He  was  a  friend  of  Lord 
Byron,  on  whose  death  be  pronounced  one  of 
hie  most  celebrated  orations.  His  chief  work 
is  'luTopla  tSt  'B^Awwfr  'EiTmfaaT6etijf  ("His- 
tory of  the  Greek  Revolution,"  4  vols.,  Lon- 
don. 186S~'7;  £d  ed.,  1869). 

TBIfS.    Bee  Tbstes. 

imiESTE  (Ger.  TrUtt).  I.  A  district  of  Ois- 
leitban  Austria,  forming  a  part  of  the  Litto- 
rale,  and  bordering  on  uie  Adriatio,  OOrz,  and 
Istria;  area,  86  aq.  m. ;  pop.  about  183,000,  of 
whom  more  than  one  half  are  Slovena,  more 
than  one  third  Italians,  8  per  oent.  Germans, 
and  H  per  cent.  Jews.  n>  A  city  (ano.  Ter- 
gttt«),  capital  of  the  district,  and  the  principal 
seaport  of  Austria,  beantifally  situated  at  the 
head  of  the  gulf  of  Trieste,  or  N.  E.  coast  of 
the  Adriatio,  TO  m.  E.  N.  E.  of  Venice  and  310 
m.  8.  W.  of  Vienna;  pop.  in  1870,  inclading 
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■Dborba,  109,S24.  It  conriftt  of  the  old  town, 
with  a  fortified  castle,  Che  new  or  Theresa 
town,  and  the  new  Joseph  and  Francis  sub- 
urbs, with  capaciouB  streets  and  man;  aqnares 
and  promeoades.  The  finest  pnblio  building 
is  the  chamber  of  oommerce,  formerly  the  ex- 
change building.  The  monuments  include  the 
statue  of  Leopold  I.,  and  that  by  Bosetti  of 
Winckelmann,  wbo  was  murdered  here.  The 
cathedral  is  remarkable  chiefly  for  walled-in 
antiquities.  The  recently  opened  Protestant 
ohnroh  is  one  of  the  finest  in  the  city.  Trieste 
is  the  seat  of  a  bishop,  aud  has  a  theological 
seminary  and  many  schools,  besides  a  commer- 
cial and  naval  academy  with  an  observatory,  a 
museum  rich  in  botany,  and  a  public  library. 
The  "Adriatic  Scientific  Society"  was  estab- 
lished in  1874.  The  Tergesteom  is  the  build- 
ing of  the  Austrian  Lloyd's,  which  company 


for  steamboat  navigation  and  misodlaneoni 
enterprises  is  one  of  the  largest  organixatioDt 
of  the  kind  in  the  world.  Trieste  is  Italian 
in  appearance  and  in  language,  thongh  much 
German  is  spoken.  There  are  Greek  and  Eng- 
lish merchants.  The  constant  arriTal  and  de- 
parture of  steamers  make  the  port  veryliTelj; 
but  the  increase  of  commerce  and  popnlstion 
is  of  oomparatively  recent  origin.  In  ITfiS 
the  popalation  whs  only  6,000.  In  1873  the 
arrivals  of  vessels  numbered  6,046,  chiefl}'  Ital- 
ian and  Austrian,  and  the  departures  8,219, 
with  a  respective  tonnage  of  698,487  and  909,- 
403.  The  imporis,  chiefly  coal,  grain,  iron, 
and  oil,  amounted  to  140,164,000  fiorins,  and 
the  exports,  mainly  grain,  flonr,  timber,  and 
staves,  to  93,877,000  fiorins.  This  was  a  de- 
cline from  previous  years,  due  to  the  comptli- 
tion  of  Hamburg;  and  the  aangoine  eipecta- 


Uons  of  increasing  the  importance  of  Trieste 
in  the  India  trade  have  been  rather  damped 
since  the  opening  of  the  Snez  canal.  Its  sta- 
tna  as  a  free  port  is  limited  by  the  govern- 
ment monopoly  of  gunpowder,  salt,  and  to- 
bacco, and  by  an  excise  upon  wine,  spirits, 
and  other  articles.  A  breakwater  for  pro- 
tecting the  port  was  begun  in  1866,  and  an 
abortive  attempt  was  made  in  18T4  to  fill  up 
the  malarions  part  of  the  eanaU  grande,  origi- 
nally intended  to  supplement  the  port  and  the 
roads, — Tergeste  was  originally  settled  either 
by  the  Oamtans  or  Istrians,  The  earliest  his- 
torical mention  of  it  as  a  Roman  town  dates 
from  Bl  B.  C,  Augnstns  laid  the  foundation 
of  its  prosperity.  It  was  under  the  domin- 
ion of  the  Ostrogoths,  and  afterward  of  the 
Greek  emperors,  till  the  period  of  the  Lom- 
bard invasion.  Subsequently  Trieste  became 
independent  under  its  bbhop,  who  bore  the 


title  of  count,  and  who  gradually  sold  to  lb» 
inhabitants  the  privileges  of  a  free  city.  Long 
wars  ensued  with  the  patriarchate  of  AqniUia, 
which  claimed  the  alle^ance  of  the  bishop*  of 
Trieste,  and  In  these  wars  Venice  and  Genoa 
also  took  part.  The  peace  of  Turin  in  1S81 
acknowledged  Trieste  as  an  independent  ritj, 
and  the  next  year  the  citizens  voluntarily  Hib- 
mitted  to  the  house  of  Austria.  Charles  TL 
declared  it  a  free  city  in  1719,  and  Haria  The- 
resa made  it  a  free  port  in  1760.  It  was  taken 
by  the  French  in  1TB7  and  180B.  From  18M 
to  1814  it  belonged  to  the  French  province  c( 
lllyria,  and  subsequently  to  the  Austrian  king- 
dom of  that  name  till  1 649,  when  the  so-called 
kingdom  was  dissolved.  In  reward  for  iti 
fidelity  to  Austria  during  the  revolutionary  pe- 
riod of  1848-'9,  when  the  port  was  blockaOfd 
by  an  Italian  squadron,  the  city  and  dietrtrt 
were  invested  on  Oct  2, 1849,  with  the  priri- 
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a  eonatitoent  part  of  the  Littoral  province. 

Rlfld,  a  S.  W,  ooant;  of  Eentuoky,  border- 
ing on  Tonneasee,  bounded  W.  b?  tbe  Tennea- 
ae«  riTer  and  drained  b?  the  CDmberlaud  river ; 
sres,  630  H),  m. ;  pop.  in  1870, 13,686,  of  whom 
S,806  were  colored.  The  aorfaoe  is  hillf  and 
(be  aoil  fertile  in  parta.  HoraeB,  oattle,  mnlea, 
and  swine  are  exported  in  graat  nnmbera. 
Iron,  bltnminona  ooal,  and  limestone  are  f  onnd. 
The  chief  prodnotioni  in  1870  were  89,871 
biubeU  of  wheat,  fi89.820  of  Indian  com,  16,- 
lU  of  Data,  14,806  of  Irish  and  18,839  of  Bireet 
potatoes,  S,61i,863  Iba.  of  tobacco,  16,449  of 
wool,  83,808  of  batter,  and  684  tons  of  haj. 
There  were  2,678  honea,  1,908  mnlea  and  asses, 
9,440  milch  cows,  8,B11  other  oattle,  9,439 
sbeep,.  and  94,288  swine ;  4  Sour  nulla,  1  mann- 
factory  of  pig  iron,  4  turneries,  4  corrring  eih 
tablishments,  and  8  law  mitla.    Capital,  Cadiz. 

nifiOMOMKnT  (Or.  TplytMov,  a  triangle,  and 
utTptU,  to  meaanre),  the  branch  of  inathematics 
which  treats  of  the  measurement  of  triangles. 
The  practioal  object  in  nearl;  all  applications 
of  the  aoienoe  is  to  measnre  indireotlr  some 
height  or  some  distance  the  direct  meaiare- 
ment  of  which  would  be  inconvenient  or  im- 
poaaible.  The  labors  of  tlie  civil  engineer  and 
the  astronomer  oonsiat  in  great  part  in  a  con- 
stant application  of  the  prinoiples  of  trigonom- 
etrj,  and  the  best  treatiaes  on  the  anbject, 
like  that  of  Prof.  Peirce,  include  also  treatises 
on  sorveying,  navigation,  and  spherical  as- 
tronomy. Trigonometry  ia  divided  into  plane 
and  spherical,  the  former  treating,  of  plane 
triangles,  the  latter  of  spherical  triangles.  In 
anrveying  and  ordinary  engineering  operaUona 

Elane  trigonometry  is  mostly  employed ;  in  the 
igher  problemE  of  navigation,  in  engineering 
operations  oondnoted  on  a  grand  aoale,  M  in 
the  ooaat  survey,  and  In  astronomy,  spherical 
trigonometry  ia  indispensable.  But  toe  Ren- 
erd  prindplea  are  the  some  in  both  brancnea. 
As  spherical  trigonometry  consists  essentially 
in  an  extension  of  the  principles  of  plane  trig- 
onometey,  we  shall  confine  our  attention  to 
the  latter.  In  every  plane  triangle  there  are 
Kx  elementa  to  be  considered,  three  sides  and 
three  angles.  Tbe  angles  depend  apon  the 
pn^rartiona  of  the  sides,  and  conversely  tlie 
proportions  of  tbe  sides  depend  npon  the 
anffW  If  we  know  the  three  anglea,  we  can 
6nd  the  ratio  which  any  one  nde  bears  to  each 
of  the  others,  bat  we  cannot  find  the  length 
of  any  one  of  them ;  hence  it  is  necessary  for 
the  complete  determination  of  aU  the  elements 
of  a  triangle,  that  we  shonld  know  the  length 
of  at  least  one  side.  In  calculating  the  on- 
known  elementa  'Of  a  triangle  certain  ratioa 
are  employed,  called  "trigonometrical  fnno- 
tions,"  which  depend  npon  the  angles.  One 
qaantity  is  sud  to  be  a  fanction  of  another 
when  its  valne  depends  upon  the  valae  of  the 
other.  The  ordinary  method  of  measnring 
an^ei  ia  ezpl^ned  nnder  A>'qlb. — There  are 
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two  methods  of  explaining  the  trigonometrical 
fonotioDs.  The  one,  whi^  may  be  called  the 
ancient  method,  is  presented  in  nearly  all  the 
text  books  in  nse  nefore  the  middle  of  the 


date,  and  is  fast  soperseding  the  former.  In 
the  old  system  the  trigoDometrioal  functions 
are  lines,  in  the  new  system  they  are  abstract 
nnmbere  expressing  the  ratios  of  lines.  A  brief 
explanation  of  the  modem  system  will  enable 
the  general  reader  to  form  an  idea  of  tbe 
nature  and  objects  of  the  science.  Draw  two 
lines,  0  A,  C  B,  fig.  1,  forming  an  angle  at 
0.    At  any  point  in  either  line,  say  at  P  in  the 


line  0  B,  erect  a  pMrpendicnlar  to  C  B,  inter- 
secting C  A  In  D.  It  matters  not  where  in  the 
line  C  B  the  point  P  is;  so  long  as  the  angle  at 
0  remains  nnohanged,  the  proportions  of  the 
linea  C  D,  C  P,  and  P  D  will  remain  the  seme. 
In  the  figare  the  angle  at  C  is  intended  to  be  an 
sn^e  of  80° ;  and  with  this  uigle,  if  C  D  Is  an 
ind),  P  D  will  be  half  an  inch,  and  if  C  D  is 
ten  milea,  PD  will  be  five  milea;  in  other 
words,  with  an  angle  of  80",  P  D  is  alwaya  half 
of  OD.  The  nnmber  ^  U  called  the  "sine" 
of  SO',  or  ^~  =  }  =  nne  of  80°.  If  the  angle 
0  be  altered,  the  ratio  ^=  will  change,  and 
hence  the  sine  is  said  to  be  a  function  of  the 
angle.  Bnt  the  sine  does  not  vary  directly  as 
the  angle.  When  the  angle  is  a  right  angle  or 
90°,  the  lines  0  D  and  P  D  fall  together  and  be- 
come one  line,  and  their  ratio  is  1,  or  tbe  nne 
of  90  =  I ;  and  althongh  the  angle  is  three 
times  80°,  the  rine  Is  only  twice  the  sine  of 
80°.  The  ratio  of  0  P  to  0  D,  or  g^,  is  called 
the  "cosine"  of  the  angle  at  0.  The  ooune 
of  80°  is  the  decimal  fraction  0-S66  very  near- 
ly. The  ratio  of  the  sine  to  the  cosine,  or  of 
the  line  FD  to  OP,  U  called  the  "  tangent "  of 
the  angle  at  C.  The  ttmgent  of  80°  is  )  di- 
vided by  -f^,  or,  in  decimals  correct  to  ^ree 
places,  0-577.  The  aine  and  cosine  are  never 
great^  than  1,  and  hence  in  all  cases  except 
where  the  line  0  D  ooincidee  with  one  of  the 
other  lines,  the  sine  and  oonne  are  fractions. 
The  tangent  may  have  any  valne.  Thns  tbe 
aine  of  89°  8'  is  0'0998S,  and  the  cosine  is 
O-OieSS ;  both  are  fractions  less  than  1,  bat  the 
former  contuns  the  latter  more  than  60  times, 
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and  the  tangeat  of  89°  3'  is  SOSOSS.    The  re- 
ciprocak  of  the  doe,  codne,  and  tangeiit  (that 


>  fine'  . 


I  called  reBpectivel; 


the  coseoaat,  seoant,  and  eotangent  of  the  angle 
at  (J.  If  the  ooaine  be  Bnbtraoted  from  1,  the 
remainder  is  called  the"TerBed  iiine;"  and  if 
the  sine  be  subtraoted  from  1,  the  remunder  ia 
called  the  "ooreraed  »ne."  In  practice  these 
names  are  slwajs  abbreviated.  Instead  of 
"sine  of  SO"  it  isalwHjs  written  iln  B0°,  and, 
putting  C  for  the  angle,  the  abbreviationa  are 
as  follows  :  sin  C,  oos  0,  ton  0,  coseo  C,  seo  C, 
ootan  G,  covers  C,  and  vera  0.  These  terms 
all  indicate  numbers  dependinx  on  the  Tolne  of 
the  angle,  and  are  called  the  "  trigonometrical 
fnnctions."  The  Taloe  of  these  fnnctiooB  haa 
been  calculated  for  all  possible  angles  which 
oar  most  delicate  instrnmeati  enable  us  to 
measure,  and  these  values  are  recorded  in 
tables,  so  that,  any  angle  being  given,  the 
fiUGtions  can  be  fonnd,  or  an/  function  being 

S'ven,  the  angle  can  be  found,  by  simply  look- 
g  in  the  tables.  The  numbers  employed  in 
trigonometry,  especially  where  great  accnracy 
Is  reijuired,  often  oontun  so  many  digits  that 
the  labor  of  oaloalation  would  be  intolerable 
were  it  not  for  the  use  of  logarithms.  The 
tables  generally  used  in  practioe  cont^n,  not 
the  actual  valaea  of  the  fanctions,  but  the  loga- 
rithms of  those  Tslues.  Tables  of  the  aotnal 
values  are  also  published,  and  they  can  be 
easily  found,  if  wanted,  from  their  logarithmic 
values  by  means  of  a  table  of  the  logarithms 
of  numbers.  A  single  example  of  the  use  made 
of  these  functions  will  show  how  measure- 
ments can  be  made  which  without  them  would 
be  inconvenient  or  impoesible.  Suppose  a  per- 
son at  B,  fig.  2,  on  the  bank  of  a    ' 


the  opposite  side  of  whioh  u  a  lofty  hill,  whose 
highest  peak  H  he  can  see  with  his  telescope. 
He  wishes  to  know  the  perpendicular  height 
of  the  peak  (H  X)  above  the  plain  0  B.  Sup- 
posing him  to  b«  provided  with  the  proper 
instruments  for  measuring  angles,  he  takes  a 
sight  at  the  peak  I!  and  finds  that  the  angle 
of  elevation  X  B  II  ia  28°  41'.  Snhtraeting 
this  from  180°,  he  finds  the  angle  H  B  C  = 
151°  IS'.  Next  he  measores  back  from  the 
river  say  1,000  ft.  to  0.  and  then  takes  another 
sight  at  the  peak  and  finds  that  the  angle  H  G  X 
is  18°  4'.  The  rest  Is  matter  of  calculation  and 
looking  in  the  tables.  The  angles  are  ouirkly 
and  easily  measured,  and  the  only  pnysical 
labor  of  any  consequence  is  the  carrying  bis 
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instmmenta  from  B  to  0  and  mewnrtng  the 
distance  of  1,000  ft.  between  them.  Any  other 
distance  than  1,000  ft.  would  have  answered 
the  purpose;  bnt,  for  reasons  whioh  it  is  not 
necessary  to  cuter  into,  it  will  save  trouble  and 
insure  accuracy  to  have  the  distance  BO  as 
nesr  as  a  rongh  guess  will  give  to  B  H.  Geom- 
etry tells  UB  that  if  from  the  angle  H  B  X  =  28° 
41'  we  subtract  the  angle  H  C  3  =  18°  4',  we 
shall  get  the  angle  G  U  B,  between  the  two 
lines  of  Bight  We  thns  find  C  H  B  =  10°  8?'. 
The  text  books  on  trigonometry  show  that  in 
every  triangle  the  wnes  of  any  two  angles  are 
to  each  other  as  the  sides  oppotite  the  angles. 
Looking  in  a  table  of  natural  mnes  (that  is,  of 
the  actual  values,  and  not  the  logarithms),  we 
find  the  sine  of  10°  B7'  is  the  decimal  fraction 
018424,  and  the  sine  of  18°  4'  is  0'S1012.  The 
side  opporite  the  angle  G  H  B  we  have  mea- 
sured, and  hence  we  have  the  proportion,  or 
"sum  in  the  rule  of  three:"  as  018484  is  to 
0-ElOia,  so  is  l.OOO  to  BH,  the  side  opposite 
the  angle  II C  B.  Making  the  calcnlations, 
which  are  much  more  easily  made  by  means  of 
logarithms,  we  get  1663'28  ft.  as  the  dietance 
from  B  to  H.  We  now  apply  the  same  ^ocesi 
to  the  triangle  B II  X.  'The  angle  B 11^  is  a 
right  angle,  and  its  sine  b  1.  The  sine  of  88* 
41'  is  0-47B6T;  hence,  as  1  is  to  047997,  so  is 
1683-28  to  H  X,  the  height  which  we  wished 
to  fiodj  making  the  oalculationa,  we  find  it  to 
be  807'92  ft.,  or,  taking  the  nearest  foot,  we 
say  the  peak  is  808  ft.  liigb.  We  have  only 
made  use  of  the  sines;  bnt  all  the  other  fnoo- 
tione  may  come  into  play,  according  to  the 
natnre  of  the  problem.— The  great  matliema- 
ticians  of  modem  times  have  shown  how  trig- 
onometry can  he  treated  as  a  branch  of  pure 
algebra,  and  all  its  formalas  developed  witnont 
any  reference  to  triangles.  They  have  also 
shown  how  in  this  abstract  form  it  can  be  ap- 
plied to  geometry,  end  a  perfectly  intelligible 
explanation  given  to  what  are  called  imaginary 
or  impossible  quantities.  Trest«d  in  this  man- 
ner, it  constitutes  the  connecting  link  between 
the  mathematioal  sciences  of  the  present  and 
those  higher  hnt  as  yet  undeveloped  branches 
of  the  mathematics  of  the  future  that  have 
been  referred  to  in  the  article  Giohetut,  and 
the  foundations  of  which  have  been  laid  in  the 
"  Quaternions  "  of  Hamilton, -the  Av»dehniinffi- 
lehrt  of  Qrassmann,  and  the  "Linear  Associa- 
tive Algebra"  of  Peiree. — Among  the  mnltt- 
tnde  of  works  on  the  science,  the  following 
are  of  special  excellence:  A.  lie  Hoi^an, 
" Trigonoraetrv  and  Double  Algebra"  (Lon- 
don, 1849);  j'Todhnnter,  "Plane  Trigonom- 
etry" (4th  ed.,  London,  1869)  and  "Spherical 
Trigonometry"  (8d  ed.,  1871);  L.  Mack,  Go- 
Birtin'(rfc«nrf7Viponpnje(W«  (Stuttgart,  18601; 
and  G.  Briot  and  A.  Bouquet.  Lepcni  nowella 
de  triffimomitrie  (4th  ed.,  Paris,  1862).  (For 
the  application  of  trigonometry  to  snrveying, 
see  Coast  Sufvkt,  and  SrBvxrnro.) 

TBILUm  (Lat.  trtlia,  triple,  the  parts  being 
in  threes),  a  genos  of  Norta  American  plants, 
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now  placed  in  a  saborder  of  the  1117  family. 
They  ire  perennial  herbs  with  a  short  tuber- 
like rootatock,  from  which  rises  a  simple,  na- 
ked stem,  usually  less  then  a  Foot  high,  bear- 
ing at  its  summit  a  whurl  of  three  ovate  or 
rliomboid,  natted- veined  leaves,  alwve  which 
14  a  terminal  flowar,  Qsually  large,  SDceeeded 
by  an  ovate,  purple  or  red,  tbree-oelled  berry, 
The  trilliums,  of  wliich  there  are  about  a 
dozen  species,  are  among  the  most  striking  of 
onr  spring  floirers;  their  symmetrioal  strac- 
tnre  and  the  beauty  of  the  flowers  in  most 
species  ara  interesting  and  attrootira ;  tbey 
grow  in  rich  maist  woods  or  bogs,  some  ei- 
tending  from  Canada  to  Georgia,  one  being 
peculiar  to  the  far  southern  states,  and  two  or 
three  to  tlie  Pacific  coast.  The  plants  have 
received  various  common  names,  among  which 
are  tbrea-leaved  nightshade,  wakerobin,  birth- 
rooi,  bethroot,  and  Indian  balm.  The  great- 
flowered    trilliuin    {T,  grandijiorum)  is    the 
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Ifgs-flsmnd  TMlBna  (Trilliiiiii  gnBdUoniD). 

showiest  species ;  its  pure  white  flowers,  often 
8  in.  across,  and  becoming  rose-oolored  with 
age,  are  erect  and  raised  above  the  leaves  on  a 
peduncle  3  to  8  in.  long.  The  purple  trillium 
(T.  ertetum)  has  rather  smaller,  dull  purple 
flowers.  The  red-fVoited  species  (71  trythro- 
earpum)  has  its  white  petals  marked  at  the 
base  with  pink  or  purple  stripes.  The  nodding 
trillium  hides  its  tlowers  beneath  the  leaves  by 
the  recurving  of  its  stalk.  T.  temiU  often  has 
its  leaves  blotched  ~«ith  two  shades  of  green ; 
and  the  related  T.  diteotor,  the  southern  spe- 
cies, haa  very  ornamental  foliage  from  being 
variegated  with  green  and  brown  or  purple. 
All  flourish  n'ell  in  the  garden,  T.  grandi- 
florum  being  especially  ornamental ;  large  nam- 
bers  of  its  tubers  are  sent  to  Europe,  to  be 
sold  by  the  bnlb  dealers.  The  roots  of  tril- 
lium contain  an  acrid  principle  analogous  to 
senegine  and  sapontne,  as  well  as  a  volatile  oil, 
reein,  and  tannio  anid.  They  are  astringent, 
and  ara  said  to  be  tonic  and  expectorant. 


(Gr.  T/wif,  three,  and  ^^4r,  lobej, 
the  name  of  a  group  of  fossil  crustaceans,  so 
called  from  the  three  lobes  into  which  the  body 
is  divided.  They  do  not  correspond  exactly  to 
any  living  group,  but,  according  to  Burnieister 
("Organization  of  Trilobites,"  Kay  society's 

Eublicationa,  4to,  London,  lS4fi),  were  a  pecu- 
ar  family  of  crustaceans,  nearly  allied  to  the 
existing  phyllopoda  (like  apm  and  bratiehipvt), 
and  forming  a  connecting  link  between  these 
and  the  entomostracan  pacilopoda  (like  ar- 

f'uiiu,  caligtu,  and  other  parasites  called  fish 
ice) ;  they  come  nearest  to  phyllopoda,  espe- 
cially in  the  double  large  eyes,  undeveloped 
antennie,  and  soft  membranous  feet,  and  near- 
est of  all  to  iranchipuM ;  a  marked  resem- 
blance in  the  form  of  t)ie  Umulii*  (king  crab, 
or  ooiumon  horseshoe  of  our  coasts),  especially 
the  larva,  is  also  observed  to  that  of  many 
species  of  trilobites.  (See  Eikq  Gkab.)  The 
general  form  of  the  animal  is  oval,  divided 
into  three  well  delined  regions,  the  head  or 
backler,  the  thorax,  and  the  abdomen  or  py- 
gidiam,  the  last  two  composed  of  semicircular 
plates  or  segments,  varying  in  number,  by 
whose  movements  the  animid  could  roll  itseU 
into  a  halt  like  the  common  wood  louse  and 
pill  bug  (oniteui  and  armadillo).  Each  of 
these  three  divisions  presents  three  lobea  lim- 
ited by  two  longitudinal  depressions;  the  head 
is  generally  the  largest  and  considerably  the 
widest,  varying  from  one  fourth  to  one  half 
the  total  length,  semicircular,  with  a  border 
often  ornamented  with  granulations,  depres- 
sions, and  spines ;  the  middle  portion  is  the 
glabella,  the  grooves  which  mark  its  lateral 
limit  corresponding,  according  to  Barrande,  to 
the  insertion  of  the  jaws  or  first  pair  of  feet; 
the  different  pieces  are  united  by  distinct  su- 
tures, which  are  important  zoological  charac- 
ters. Eyes  have  l>een  denied  to  some  genera; 
some  had  eyes  when  young,  but  lost  them  when 
old;  others  had  tno  well  formed,  oomponnd, 
facetted,  prominent  eyes,  which  are  often  per- 
fectly preserved  in  the  fosdl  state ;  they  are 
sometimes  larger  than  half  the  length  of  the 
head,  the  greatest  diameter  being  almost  al- 
ways the  longitudinal ;  they  had  no  simple 
eyes.  Traces  of  a  month  have  been  distin- 
guished in  a  few ;  no  traces  of  antennte  have 
been  found,  and  they  were  probably  short  and 
feebly  developed.  The  number  of  the  thoracic 
•egmenta  vanes  in  diflerent  genera  and  at  dif- 
ferent stages  of  growth,  but  is  constant  ia 
adults  of  the  same  species ;  the  terminal  por- 
tions on  the  sides  are  the  pleura,  and  are  curved 
backward  and  sometimea  very  long ;  traces  of 
nine  pairs  of  feet  have  been  discovered,  and 
they  were  donbtiess  soft,  membranous,  and 
leaf -shaped,  as  in  phyllopoda.  The  pygidium 
was  msde  up  of  segments  like  those  of  the 
thorax,  bat  consolidated  to  form  a  posterior 
buckler ;  it  was  usually  semicircular,  less  long 
than  wide,  developed  inversely  to  the  thorax, 
and  largest  in  the  more  recent  genera.  The 
shell  had  a  thinner  homy  membrane  cover* 
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iug  it,  becoraing  more  delicate  toward  the 
m^an  line;  between  the  two  is  found  in  the 
fosuU  a  etoD7  la^er  measaring  their  distance 
from  each  o^er ;  the  lower  Bnrface  wai  m>tt 
and  mombraoone ;  the  sidn  was  undonbtedly 
oast  as  in  other  articulates,  and  Wahleaberg 
has  suggested  that  some  sapposed  new  species 
ma<^  hava  been  founded  on  their  cast  shells. 
Thej  hare  been  divided  into  three  familiea, 
aocording  to  tbe  natore  of  their  covering:  1, 
evrypteridm,  without  shall,  including  the  aingle 
genus  eurypltni*  (Oe  Kay) ;  3,  ef/thtrinida, 
with  bivalve,  bean-shapad  shell,  inclnding  the 
single  genus  eytherina  (Lam.) ;  and  8,  trile- 
iita,  with  a  shell  having  aa  maiij  rings  as 
there  are  loints  to  the  bodj,  containing  many 
genera  ana  Bpecies,  and  divided  into  two  large 
groaps,  one  with  the  power  of 
rolling  into  a  ball,  like  eal]/meM, 
and  the  other  with  no  such  power, 
as  in  ogygia,  Aocording  to  Bur- 
meister,  the  trilobites  moved  on- 
ly bj  swimming,  just  below  the 
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surfaca  of   the  water,  with  the 


haok  downward,  rolling  into 
ball  when  danger  threatened  from  above,  and 
did  not  oreep  upon  the  bottom ;  thaj  lived  in 
shallow  water,  near  the  coast,  associating  in 
immense  numbers,  ohiefl;  of  the  same  species ; 
while  only  six  or  eight  species  occur  in  a  given 
Btrstam,  the  number  of  individuals  was  very 
(Treat;  their  food  consisted  of  small  aquatic  an- 
imals and  their  spawn ;  thej  underwent  pro- 
gressive metamorphoses,  and  varied  considera- 
bl;  according  to  age ;  their  metamorphoBes  are 
civen  at  length  hj  Barrande,  who  makes  four 
distinct  types,  according  to  Uie  serial  develop- 
ment of  the  different  parts.^-Trilohites  are 
among  the  oldest  of  tbe  articulats;  though 
none  are  now  living,  during  the  palaozoic  pe- 
riod they  were  very  ahundant,  and  almost  the 
only  reprosentatives  of  their  class.  They  have 
been  most  stndied  in  Bohemia,  and  by  U.  Bar- 
rande. None  are  foond  above  the  carbonif- 
erous rocks,  and  only  two  or  three  in  them. 
Barrande's  primordi^  fauna,  or  the  lower  Si- 
lurian, has  ona  genus  but  no  species  passing 
to  his  second  fauna  or  middle  Silurian,  and  this 
has  many  genera  but  no  species  common  to  it 
and  the  third  fauna  or  upper  Silurian,  which  in 
turn  has  several  genera  passing  to  tjte  Devo- 
nian fanna — the  whole  series  affording  remark- 
able proofs  of  the  limitations  of  faunffi  in 
time ;  the  distributioa  of  particalar  genera  and 
species  in  space  was  also  very  circumscribed, 
probably  on  account  of  their  feeble  locomotive 
powers.  In  America  several  trilobites,  espe- 
cially paradoxidt*  and  its  allied  genera,  have 
been  met  with  in  slates  formerly  clflssed  among 
the  metamorphic  rocks,  as  the  P.  Harlani 
(Green),  found  in  Braintree,  Mass.,  in  1866, 
by  Prof.  W,  B.  Rogers,  and  this  and  other  tri- 
lobites fonnd  in  Canada  and  Newfoundland. — 
The  trilobites  have  long  attracted  much  inter- 
est, as  well  on  account  of  the  great  numbers  in 
wUch  they  have  been  found  in  many  looali- 
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ties,  as  from  their  singular  conformation,  and 

the  perfect  state  in  which  their  forms  are  pre- 
served. The  aye  is  very  beautiful,  and  its  per- 
fection in  many  of  the  stony  fossils,  especially 
some  brought  from 
the  Qartz  monn- 
tsjits,  and  from  the 
upper  Silurian  lime- 
stone of  Dudley, 
England,  is  very  re- 
markabie ;  the  fa- 
times  nearly  400  in 
number,  are  like 
those  observed  in 
the  eye  of  the  dra- 

Son  fiy  and  hutter- 
y,  and  as  in  these 
insects  are  arranged 
around  a  conical 
tube  through  which 
the  visual  raya  enter 
from  almost  every 
direction ;  in  the 
ataplivt  eavdaitu 
eacn  eye  thns  has 
a  range  of  nearly 
three  fonrths  of  a  oirde,  and  both  together 
command  a  panoramic  view.  The  stmctnre  of 
tbe  eye  also  indicates  the  prevalence  in  those 
ancient  periods  of  the  same  oonditions  of  the 
waters  and  the  atmosphere,  as  regards  their 
adaptation  to  the  organs  of  vision,  as  now 
obtain. — Tha  geographical  range  of  trilobites 
is  very  extensive;  these  fossils  are  met  with 
at  most  distant  points,  both  of  the  south- 
ern and  northern  hemispheres ;  they  are  found 
all  over  northern  Europe,  and  in  numerous 
locslities  in  North  America,  in  the  Andes  of 
Bolivia,  and  at  the  Cape  of  Good  Hope.  Tren- 
ton Falls,  N.  Y.,  has  afforded,  in  the  limestone 
known  by  its  name,  fine  specimens  of  the  n)e- 
cies  calj/mena  Bhimenhachii  (Brongn.).  Leba- 
non, Ohio,  is  another  interesting  loc^ty.  In 
Adams  co.,  Ohio,  Dr.  Locke  procured  an  u*- 
Ulvi,  to  which  he  gave  the  epecifio  name  m«- 
gutoM,  that  measured  more  than  20  in.  in  lengA 
and  12  iu,  in  width ;  the  /.  giifai  and  paradox- 
idt»  ffarla^i  have  been  found  more  ih»a  13 
in.  long.  (See  "  American  Journal  of  Science," 
1871,  p.  228,  and  1872,  p.  2B8.) 

lUMBLE,  a  N.  county  of  Kentucky,  border- 
ing on  the  Ohio  river;  area,  160  sq.  m.;  p(«. 
in  1870,  6,6TT,  of  whom  U6  were  colored. 
The  surface  is  generally  hilly  and  the  soil  fer- 
tile. Tbe  chief  productions  in  1870  were  81,- 
846  bushels  of  wheat,  209,060  of  Indian  corn, 
I  38,218  of  oats,  12,647  of  potatoes,  668,46S 
I  lbs.  of  tobacco,  10,676  of  wool,  24,870  of  but- 
i  ter,  and  1,268  tons  of  hay.  There  were  1,906 
I  horses,  1,064  milch  cows,  1,883  other  cattle, 
8,048  sheep,  and  6,612  swine.  Capital.  Bedford. 
nilKGOMlLiZ:,  a  town  of  Ceylon,  in  the  N. 
E.  part  of  the  island,  in  lat.  6°  84'  N.,  Ion.  81' 
12'  E.;  pop.  about  20,000.  It  stands  on  the 
N.  side  of  the  entrance  to  a  oapaoioua  and  ae- 
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onre  harbor  at  the  foot  of  veil  vooded  hills 
and   two  heights  crowned  b;  forts,  beudes 


the  shore.  The  inner  harbor  ia  landlocked, 
and  baa  the  adrantage  over  all  other  horborB 
of  India  of  beia^  accessible  to  all  descriptions 
of  sbipe  dnrintf  both  monaoona.  The  inhabi- 
tinta  are  mofitlj  of  Tamil  origin,  from  the  8. 
£.  ooast  of  In^  The  trade  ia  of  little  ioi- 
portOBoe,  hot  preoiona  stones  are  found  in  the 
neighborhood  in  considerable  qoautities. — The 
Portugnese  were  the  firat  European  nation  to 
form  a  settlement  at  Trinoomalee.  The/  were 
expelled  bf  the  Datch,  who  were  in  torn  driven 
out  b;  the  British  la  1782;  bnt  an  insnffident 
garrison  having  been  left  for  its  defence,  it 
was  oaptared  hy  the  French,  who  restored  it 
to  the  batch.  In  1796  the  British  again  capi- 
tured  it  after  a  aiege  of  three  weeks,  and  it 
has  Binoe  remained  in  their  possesnon. 

TSINIDiD.  one  of  the  British  West  India 
iaiaada,  at  the  month  of  the  gulf  of  Paria,  oS 
the  N.  E.  coast  of  Venezoela,  opposite  the  N. 
month  of  the  Oriuooo,  between  lat.  10°  and 
11°  N.  and  Ion.  81°  and  62°  W.;  length  N. 
and  S.  aboat  60  m.,  average  breadth  So  m. ; 
area,  1,75S  sq.  m. ;  pop.  in  1871,  109,888.  Its 
N.  W.  and  8.  W.  eitremities  are  within  7  and 
13  m.  respectiTely  of  the  ooDtinent.  There  is 
excellent  anchorage  between  the  island  and  the 
mainland,  and  there  are  several  good  harbors. 
It  is  crossed  hj  three  ranges  of  hills  from 
W.  to  E.,  extending  through  the  centre,  and 
bordering  the  9.  and  N.  coasts,  the  northern 
range  attaining  an  elevation  of  8,000  ft.  There 
are  level  and  andnlating  tracts  in  the  valleja, 
bat  in  some  places  the  sarfaoe  is  conaiderablj 
broken,  and  it  is  drained  b/  rivers  with  nn- 
meroua  tributaries.  Mnoh  of  Trinidad  appears 
to  have  been  formed  by  the  mnd  deposited  b; 
the  Orinoco.  The  mountains  consist  of  clay 
i  slate;  and  quartz,  pyrites,   arsenic, 


ooast  there  is  a  celebrated  asphalt  lake.  (See 
AsPHALTUK,  and  Bittmen.)  At  Port  of  Spain, 
the  capital,  the  temperature  ranges  between 
74°  and  88°  in  summer,  and  70°  and  61°  in 
winter.  The  annual  fall  of  rain  is  65  inches; 
the  island  is  beyond  the  range  of  hurricanes. 
The  soil  is  fertile,  and  the  elevated  parts  are 
covered  with  dense  forests.  The  chief  prodac- 
tions  are  sngar  cane,  cofFee,  and  cacao ;  and 
cotton,  indigo,  tobacco,  nutmegs,  cinnamon, 
and  cloves  are  raised.  The  indigenous  animals 
are  two  species  of  small  deer,  the  opossum, 
armadillo,  porcupine,  ant  bear,  sloth,  moehret, 
tiger  cat,  two  species  of  lizards,  and  nniner- 
ons  monkeys.  Fish  are  abundant.  The  set- 
tlements are  chiefly  on  tbe  S.  W.  coast  and  in 
the  adjacent  valley.  A  considerable  trade  is 
oarried  on  with  the  United  States  in  lumber 
and  provisions.  Trinidad  ia  a  crown  colony, 
under  a  governor  with  eiecntive  and  legisla- 
tive conncils, — The  island  was  discovered  by 
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Oolambns  in  Jnly,  1488,  occupied  by  the  Span- 
iards in  the  16tb  oentnry,  ctq>tnred  by  the 
French  in  lfi7S,  bnt  soon  restored,  and  taken 
by  the  British  in  1787. 

mNlTT  (Gr,  Tp€ic,  Lat  trinitat),  a  term  of 
Christian  theology  denoting  the  coexistence  in 
the  Godhead  of  three  persons,  distinguiflhed 
from  each  other  as  the  Father,  the  Bon,  and  the 
Holy  Ghoet  or  Holy  Spirit  The  doctrine  of  the 
Trinity  is  held  by  the  Roman  Catholic  church, 
and  by  most  of  the  Frot«Btant  and  eastern 
churches.  The  doctrine,  it  is  contended,  is 
contained  in  all  its  constitntive  elements  in 
the  Scriptures,  and  was  gradually  drawn  ap 
into  a  systematic  statement  as  the  necessity 
occurred  of  preserving  or  vindicating  it  in  its 
integrity  and  purity.  Supplementary  to  the 
eccleriastical  form  of  the  dogma  itself  are  cer- 
tain theological  explanations,  throwing  on  it  a 
fuller  light,  derivei]  from  the  teachings  of  early 
conncils,  the  writings  of  the  great  church 
fathers,  or  the  accepted  scientific  langnage  of 
the  schools.  These  regard  the  mode  of  ori- 
gination of  tbe  second  and  third  persons,  the 
relations  existing  between  the  persons  in  the 
Trinity,  and  their  distinctive  characteristics 
and  eppeUations.  While  the  word  Trinity  is 
not  to  be  found  in  the  Bible,  and  while  no 
passage  can  be  adduced  from  the  Old  Testa- 
ment in  which  tbe  doctrine  of  the  Trinity  or 
its  equivalent  is  distinctly  and  explicitly  for- 
mulated, many  texts  have  been  quoted  even  by 
the  earliest  Christian  writers  which  point  to 
the  existence  of  some  form  of  plurality  in  the 
Godhead.  These  texts,  however,  being  suscep- 
tible of  various  interpretations,  are  not  pro- 
duced as  proving  peremptorily  the  doctrine  of 
a  Trinity,  but  as  foreshadowing  the  clear  and 
distinct  revelation  believed  to  have  been  made 
in  the  New  Testament  From  it  two  large 
classes  of  texts  are  quoted  as  arguments  for 
establishing  the  doctrine:  those  in  which  Fa- 
ther, Son,  and  Holy  Spirit  are  mentioned  in 
connection,  and  those  in  which  these  three  sub- 
jects are  mentioned  separately,  and  in  which 
their  nature  and  mntual  relation  are  more  par- 
ticularly described.  The  diaoutea  about  the  tri- 
personality  of  the  Godhead  date  from  the  apos- 
tolic age,  and  were  occasioned  chiefly  by  the 
prevslence  of  the  Hellenistic  and  Gnostic  the- 
osopbies.  Tbeophilus,  bishop  of  Antioch  in 
the  2d  century,  used  the  word  rpidf,  and  its 
equivalent  trtTtita*  was  first  employed  by  Ter- 
tallien  in  the  Sd  centary.  During  the  ante- 
Kiccne  period  there  was  uninterrupted  con- 
troversy about  this  doctrine,  principally  in 
the  East,  and  many  opinions  were  proscribed 
by  tbe  church  as  heretical.  Among  them  were 
those  of  the  Fbionites,  who  regarded  Jesus  as 
a  mere  man;  of  the  Sabellians,  according  to 
whom  the  Father,  the  Son,  and  tjie  Holy  Onost 
were  only  the  different  forms  in  which  the 
oneGodrevealahimself  tomen;  oftheAriana. 
who  tanght  that  the  Son  was  not  coetemal 
with  the  Father,  but  created  by  him  before 
the  world,  and  uerOtore  sabordioate  and  in- 
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ferior  to  the  Father;  and  of  the  Maeedoniftns, 
who  da  Died  the  persunality  of  the  Holj-  Ghost. 
The  doctrine  of  the  church  wu  fixed  bj  the 
councils  of  Nice  (325)  and  OoDBtantiiiople 
(S81},  whioh  declared  that  the  Son  and  Spirit 
are  coeqnal  witli  the  Father  in  the  divine  unity, 
the  Son  eternall/  begotten  by  the  Father,  and 
the  Spirit  proceeding  from  the  Father.  The 
synod  of  Toledo  (6S»)  declared  that  the  Holy 
Ohoat  proceeded  alao  from  the  Son  (jilioqut), 
and  this  addition  was  finally  adopted  through- 
oat  the  Latin  oharoh ;  but  the  Greeks,  though 
at  first  acqaioscent  and  silent,  at  length  pro- 
tested against  thi9  change  of  the  creed  as  an 
innovation,  and  the  phrase  filioqite  still  re- 
mains one  of  the  chief  hindrances  of  a  reu- 
nion between  the  Greek  and  Boman  Catholic 
ahurohes.  The  symbolic  books  of  the  Lu- 
theran and  Reformed  churches  retiuned  the 
Roman  Catholic  doctrine  of  the  Trinit}'  nn- 
ohanged;  bat  It  has  been  attacked  ever  since 
the  16th  oentary,  as  contrary  to  both  the 
Bible  and  sound  reason,  by  a  large  namber 
of  theologians  and  by  several  new  denomi- 
nations, as  the  Socinians,  the  German  theoso- 
phUts  (Weigel,  Boehm,  Jic),  the  Unitarians, 
and  the  Universalists.  Bwedenborg  referred 
the  Trinity  to  the  person  of  Christ,  teaching  a 
trinity,  not  of  parsons,  bat  of  the  person,  by 
which  he  nnderstood  that  that  which  is  divine 
in  the  nature  of  Christ  is  the  Father,  that  the 
divine  which  is  united  to  the  hnman  is  the 
Son,  and  the  divine  whioh  proceeds  from  him 
is  the  Holy  Spirit.  The  spread  of  rationalism 
in  the  Lutiieran  and  Reformed  ohnrohes  under- 
mined for  some  time  the  belief  in  the  Trinity 
among  a  large  number  of  German  theologians. 
Eant  held  that  Father,  Son,  and  Spirit  des- 
ignate only  three  fandamental  qualities  in 
the  Deity,  power,  wisdom,  and  love,  or  three 
agencies  of  God,  creation,  preservation,  and 
government.  Hegel  and  Scuelling  attempted 
to  give  to  the  doctrine  of  the  Trinity  a  specu- 
lative basis ;  and  after  their  example  the  mod- 
ern dogmatio  theology  of  Germany  has  in  gen- 
eral undertaken  a  defence  of  the  doctrine  of 
the  Trinity  on  speculative  ea  well  as  theologi- 
cal gronnds.  Some  supranaturalist  theologians 
do  not  hold  the  strict  doctrine  of  ecclesiastical 
orthodoxy,  as  defined  by  the  oonnoils  of  Nice 
and  Oonstontinople,  and  the  view  of  Sabelliua 
especially  has  found  in  modem  times  many  ad- 
vocates.— Exhaustive  works  on  the  history  of 
the  dootrine  of  the  Trinity  have  been  pub- 
lished by  Baur  {Dia  ehriitlieht  LeKri  von  der 
Dreieini^heit,  TQbingen,  S  vols.,  lS41-'8)  and 
Maicr  {DU  Lehre  von  der  Trinitdt  in  Aii- 
taritcher  BatiBichelung,  Hamburg,  1844).  See 
also  Hodge,  "  Systematic  Theology  "  (3  vols., 
New  York,  18T2-'3). 

TKHITT.  I.  An  E.  county  of  Texas,  bound- 
ed N.  E.  by  the  Neohes  and  S.  W.  by  the  Trin- 
ity river,  and  droned  bv  several  creeks;  area, 
945  sq.  m. ;  pop.  in  1870, 4,141,  of  whom  1,084 
were  colored.  The  snrfsce  is  nearly  level,  and 
the  soil  fertile.    The  Honston  and  Great  North- 
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em  raOroad  passes  through  the  W.  part.  Tha 
chief  prodnctions  in  1670  were  94,^40  boabela 
of  Indian  com,  Sl,088  of  sweet  potatoes,  48,- 
200  lbs.  of  butter,  and  2,I^0S  bBles  of  cotton. 
There  were  1,318  horses,  4,872  milch  cowa, 
10,0ol  other  cattle,  l,fl»4  sheep,  and  12,648 
swine.  Capital,  Sampler.  II,  A  N.  W.  county 
of  California,  bounded  E,  by  the  Coast  range, 
intersected  by  the  Trinity,  and  drained  by  trib- 
utaries of  Eel  river;  area^  1,800  sq.  m,;  pop. 
in  1870,  8,218,  of  whom  1,0^9  were  Chiaeee. 
The  surface  is  generally  hilly  and  in  the  E. 
part  mountainous,  llL  Linn,  the  highest  peak 
uf  the  range,  tying  in  the  S.  E.  corner.  There 
are  extensive  forests  of  fir,  pine,  and  oak.  Gold 
mining  is  prosecuted  to  a  considerable  extent, 
and  other  valuable  minerals  are  found.  The 
chief  productions  in  1370  were  0,893  baahels 
of  wheat,  6,658  of  potatoes,  and  1,017  tons  of 
hay.  There  were  180  horses,  426  milch  cowe, 
1,283  other  cattle,  871  swine,  and  5  saw  milla. 
Capital,  Weaverville. 

TKDirrT.  L  A  river  of  Texas,  formed  by 
the  West  fork  and  Elm  fork,  which  rise  near 
the  N.  bonndary  of  the  state,  and,  after  a  oonne 
of  abont  160  m.  each,  unite  in  Dallas  co., 
whence  the  main  stream  flows  in  a  tortuous 
but  generally  S.  S.  E.  direction  to  the  N.  ex- 
tremity of  Galveston  bar,  about  86  m.  from 
Galveston  city.  Its  whole  course  lies  throngh 
a  valley  of  great  ferUity,  occupied  in  part  by 
extensive  plantations  of  com,  cotton,  noo,  and 
sugar.  The  length  of  the  main  stream  is  abont 
6S0  m.,  of  which  about  260  m.  is  navigable. 
IL  A  river  of  California,  rising  in  Trinity  oo., 
and  flowing  S.  8.  E.,  then  S.  W.,  and  finally  N. 
W.  into  the  Klamath  river,  in  lat.  41°  20'  N. 
It  is  celebrated  for  its  rich  gold  mines. 

IKINITT  COIJLBG^  an  iustitutjon  of  learning 
in  Hariiford,  Cpnn.,  nnder  the  control  of  the 
Protestant  Episcopal  church,  chartered  in  18SS 
and  opened  in  1624.  Until  1346  its  name  was 
Washington  college.  Its  presidents  have  been : 
1824-'81,  the  Ht.  Rev.  Thomas  0.  Brownell, 
D.D.,  bishop  of  Connecticut;  1881-'7,  the 
Rev.  N.  S.  Wheaton,  D.  D. ;  1887-'48,  the 
Rev.  Silas  Totten.  D.  D.;  184a-'63,  the  Rt. 
Rev.  John  Williams,  D.  D. ;  1868-'60,  the  Rev. 
Daniel  R.  Goodwin,  D.  D. ;  1861-'4,  Samuel 
Eliot;  1884- '6,  the  Rt.  Rev.  J.  B.  Kerfoot, 
D.  D. ;  188r-'74,  the  Rev.  Abner  Jackson,  D. 
D.  Dr.  Jackson  was  succeeded  by  the  Rev. 
T.  R.  Pynchon,  D  .D,,  who  still  holds  the  office 
(1878).  In  1872  the  college  grounds  were  sold 
for  t60O,0OO.  to  be  used  as  a  site  for  the  new 
state  capitol.  Soon  afterward  the  college 
purchased  78  acres  within  the  city  limits,  a 
mile  south  of  the  old  location.  There  is  now 
in  process  of  erection  here  an  imposing  col- 
lege structure,  in  the  form  of  a  quadrangle 
1,060  ft.  long  and  878  ft.  wide,  and  enclo- 
sing three  courts  containing  an  agsr^ate 
of  abont  four  aorea.  It  is  in  the  early  Eng- 
lish style  of  architectnre,  with  gateways  and 
a  noble  tower  and  spire  240  ft,  high.  It  will 
oompriae  dormitoriea  for  SOO  students,  recita- 
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tion  rooms,  chapel,  library,  museum,  dinioK  |  removed  to  th«  new  rite  in  1877.  The  whole 
hall,  theatre,  aetronotoical  obaervatory,  and  naniber  of  the  alamni  of  Trinitj  college  ia 
dwellings  fur  the  facalt;.    The  oollege  is  to  be  |  l,OtiS,  of  whom  202  have  been  ordaised  to  tha 
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mioistrj.  In  1876-'6  there  were,  besides  the 
president,  6  professors,  8  other  instructors,  and 
2  lectarers;  the  total  number  of  students  was 
88.  The  course  of  instruction,  in  which  all 
the  studies  are  prescribed,  occapies  four  jears. 
Students  maj  take  BpecisI  courses  in  studies 
pertaining  to  science,  and  on  their  completion 
receive  the  degree  of  bachelor  of  science.  Be- 
sides 87  scholorabipa  eutitlins  the,  holders  to 
free  tuition,  there  are  several  trhich  ;ield  to 
needy  students  annual  incomes  ranging  from 
1100  to  (300.  Nenrl;  all  of  them  are  designed 
to  aid  students  preparing  for  the  ministry  in 
the  Protestant  Episcopal  church.  The  college 
hoe  property  amounting  in  187G  to  $],0S8,2S6, 
a  library  of  18,000  volumes,  exclusive  of  psm- 
phlets  and  dapiicatea,  and  a  valuable  cabinet. 
Excepting  $16,000  received  from  the  state,  the 
funds  of  the  college  have  been  contribnted  by 
individuals.  A  theological  school  was  organ- 
ized in  1851,  and  was  continued  for  about  three 
Sirs,  when  the  Berkeley  divinity  school  at 
ddletown  was  established  to  take  its  place. 

niPlNfi.    8ee  Sea  CucnuBES. 

raiPMJ,  an  earthy  substance,  originally  pro- 
cured from  Tripoli  in  Africa,  used  aa  a  polish- 
ing material,  of  fine  sharp  grain,  yellowish 
gray  or  whitish,  burning  white.  It  consists 
almost  entirely  of  silica,  and  when  examined 
by  the  microscope  is  fonnd  to  be  composed  of 
the  eiuviffi  or  skeletons  of  infusoria,  the  fam- 
ilies of  which  are  readily  recognized.  Speci- 
mens of  it  from  Bilin  and  Franzensb^  in 
Bohemia,  Santafiora  in  Tuscany,  and  Kauri tius 
have  been  examined  by  Ehrenberg.    The  aub- 


stance  has  sometimes  been  confoonded  with 
the  English  rotten  stone. 

IKIFCU  (called  by  the  natives  Tarabvl).  h 
A  country  of  N.  Africa,  furming  one  of  the 
Barbary  states,  and  a  dependency  of  the  Turk- 
ish empire,  bounded  N.  by  the  Hediterraneeu, 
E.  by  Barca,  S.  by  Fezzen  and  tlie  desert  of 
Sahara,  and'W.  bv  the  Sahai'a  and  Tunis,  be- 
tween lat.  28"  and  88°  IC  K.,  and  Ion.  10°  and 
20°  E. :  extreme  length  about  £60  m.,  breadth 
from  lilO  to  nearly  800  m. ;  area  estimated  at 
12C,000  sq.  m.;  pop.  ettimeted  at  from  500,- 
000  to  760,000.  Including  Barca  end  Fezzan, 
which  are  dependent  states,  the  area  of  Tripoli 
is  more  than  double  that  above  given,  and  the 
popnlation  probably  twice  as  large.  Ihongh 
the  sea  coast  extends  upward  of  600  m.,  there 
is  only  one  good  harbor,  that  of  Tripoli,  in  its 
entire  length.  In  its  E.  part,  between  Cape 
Meeurata  and  the  town  of  Benehazi  in  Barca, 
there  is  a  vast  indentation  called  by  the  an- 
cients Syrtis  Major,  now  the  gulf  of  Sidra. 
(See  Strtis.)  A  marshy  tract  100  m.  in  length 
and  varying  in  breadth  from  2  to  40  m.  ex- 
tends parallel  to  the  8.  W.  shore  of  tlie  gulf. 
The  western  portion  of  tlie  Tripolitan  coaiit 
is  low  and  sandy ;  but  in  the  east  it  becomes 
higher,  and  has  many  rocky  points  that  afford 
shelter  to  small  craft,  with  good  anchorage  in 
some  places.  The  soil  is  exceedingly  porous, 
and  most  of  the  streams  flow  only  dunng  the 
rainy  season.  The  interior  of  the  country  is 
imperfectly  known.  The  N.  E.  part  contains 
extensive  tracts  of  barren  sand,  and  partakes 
of  the  nature  of  the  deaert ;  but  the  S.  part  is 


byCoogle 


873  "^Bl 

traversed  hy  the  BUck  moontuiu,  desoendiag 
in  terraoes  wbiob  eaolose  fertile  tracts.  In 
the  weat  two  ranget  of  moontains,  offsets  of 
the  Atlas,  run  nearly  parallel  with  the  sea,  the 
N.  range  about  20  m.  from  the  ooast,  and  the 
S.  80  m.  further  inland.  The  former  has  a 
general  height  of  about  2,000  ft.,  and  is  visi- 
ble from  the  sea.  Tbeae  moantains  are  of  toI- 
oanio  origin,  and  many  of  the  summits  termi- 
nate in  conical  peaks.  The  spaoe  between  the 
ranges  oontains  many  tracts  of  elevated  table 
land,  with  a  fertile  soil  produced  by  the  de- 
oompoBitioQ  of  lava  and  basalt  Salt  and  snl- 
phur  are  the  only  minerals  obtained.  Some  of 
this  land  is  carefnlly  cultivated  and  irrigated. 
AbundBut  crops  of  grain  ore  raised,  and  on  the 
sides  of  the  hills  vines,  olives,  figs,  almonds, 
and  other  fmits  grow  laznriantly.  There  are 
extensive  nataral  pastures  upon  which  cattle 
are  reared  in  great  nambers.  But  the  most 
fertile  part  of  Tripoli  is  the  oonntry  which 
sarrounds  the  capital.  This  tract,  about  6  m. 
broad,  extends  Mout  IC  m.  along  the  shore, 
and  produces  heavy  crops  of  wheat,  barley, 
millet,  and  uiaise.  Dates  and  olives  are  grown, 
together  with  all  the  fruits  of  a  temperate  cli- 
mate. The  oonntry  S.  of  the  plateaus  con- 
tains very  little  productive  land,  and  consists 
mainly  of  sand  and  gravel  plains.  The  water, 
wLioh  is  found  only  by  digging  from  100  to 
SOO  ft.,  is  bitter  and  brackish.  In  the  few 
spots  where  grain  can  be  raised  there  are 
villages,  the  inhabitants  of  which  live  in  con- 
stant dread  of  the  desert  tribes.  Rain  falls 
abandantly  in  the  N^.  part  of  the  country  from 
November  to  March,  bnt  during  the  rest  of  the 
year  months  often  pass  without  a  single  shower, 
although  there  are  copious  dews  in  the  snm- 
mer,  and  the  heat  becomes  very  great,  espe- 
cially when  the  sirocco  blows.  In  winter  the 
weather  is  exceedingly  variable,  and  frosts 
occur  at  night,  while  the  temperature  during 
the  day  often  eiceeda  70°,  The  horses  of  Tri- 
poli are  of  a  superior  breed,  and  cattle  are 
namerons  on  the  table  lands.  Oamels  are  ex- 
tensiTcly  nsed  as  beasts  of  burden,  and  sheep 
and  poultry  are  exported.  Of  wild  animaJe 
the  most  common  are  wolvee,  foxes,  hyienas, 
jackals,  gazelles,  antelopes,  rabbits,  hares, 
nedgehogs,  and  jerboas.  Qatrichcs  frequent 
the  borders  of  the  deserts,  and  most  of  the 
common  birds  of  sonthero  Europe  are  fonnd. 
Bees  ore  kept  in  large  numbers,  and  the  lo- 
custs which  frequently  visit  the  country  in 
enormons  swarms  are  ntilized  for  food. — Tri- 

fioli  contains  nnmerons  remoina  of  antiquity, 
noluding  mins  of  Roman  temples,  thcAtres, 
and  aqneducts.  Many  of  these  ruins  have 
been  buried  deeply  in  the  sand,  but  they  can 
still  be  traced  in  the  city  of  Tripoli  and  at 
other  places.  Ooins,  gems,  and  intaglios  have 
been  found  in  considerable  numbers.  —  The 
population  comprises  Arabs,  Uoors,  Turka, 
Mamelukes,  Jews,  and  negro  slaves.  The  Arabs 
form  the  greater  part  of  the  population  in  the 
oonntry  districts.    The  towns,  of  which  Tri- 


poli, Lebd&i  and  MemraU  or  UinaUh  are 
situated  on  ^e  coast,  are  peopled  mostly  by 
Moors,  Jews,  and  negro  slaves.  Borne  of  the 
Arabs  have  fixed  homes  and  reside  in  vil- 
lages, but  many  of  them  are  nomadic — There 
are  some  mani^actures  of  woollen  goods,  and 
cloth  for  tents  is  mode  of  goats'  hair.  The 
trade  of  Tripoli  is  considerable.  The  exports 
by  sea  oonast  chiefly  of  wool,  cattle,  hides, 
gold  dust,  ostrich  feathers,  ivory,  gum,  dried 
fruits,  saffron,  senna,  drugs,  barilla,  and  sheep's 
fat;  and  the  chief  imports  are  clothes,  spicea, 
sugar,  coffee,  spirits,  arms,  cutlery,  and  hard- 
ware. In  1874  the  exports  to  Great  Britain 
were  valued  at  £186,211,  and  the  imports  from 
that  oonntry  at  £288,2ST.  Caravans  arrive 
from  the  interior  of  Airioa  twice  a  year,  and 
bring  slaves,  gold  dost,  and  tropical  oommodi- 
ttes,  which  are  exchanged  for  European  Kooda. 
— The  government  of  Tripoli  is  a  pure  despo- 
tism. The  conntry  in  the  wider  sense  Is  de- 
nominated a  vilayet  or  province  of  Turkey, 
and  its  ruler  is  known  as  the  bey.  Be  is  a 
paaha  generally  selected  by  the  snlUm  from 
among  the  Turkish  officers  resident  at  the 
capittu.     In  former  times  the 


chiefly  derived  from  the  prizes  taken  by  cor- 
sairs, and  the  sale  of  captured  Europeans  into 
slavery;  but  since  these  sources  were  cut  off, 
a.  system  of  monopohes  has  been  adopted. 
The  bey  of  Fezzan  and  the  sheikhs  of  Barca 
and  some  neighboring  tribes  pay  tribute,  sjid 
taxes  are  imposed  on  land,  on  Jews  and  mer- 
chants, and  on  exports  and  imports.  A  con- 
siderable nnmber  of  Jews  and  Christians  re- 
aide  in  Tripoli,  but  the  dominant  religion  is 
Mohammedan.  The  temperance  enjoined  by 
the  prophet  is  not  practised.  Wine  shops 
are  kept  openly,  and  receive  the  sanction  of 
the  government  by  paying  a  heavy  license  fee. 
Education  is  neglected,  and  the  people  are 
ignorant  and  bigoted. — Tripoli  was  conquered 
by  the  Romans  from  the  CaTthaginians,  and 
booame  a  port  of  the  Roman  province  of  Afri- 
ca under  tne  name  of  Regie  Syrtica.  Its  pres- 
ent appellation  appears  to  have  oripnatod  in 
a  federation  of  t^ree  cities,  Sabrata  or  Abro- 
tonum,  QUa,  and  Leptis  Magna  (the  present 
Lebda),  whence  the  region  was  called  Tripoli- 
tana.  It  was  conquered  by  the  Vandals  in  the 
Sth  centnry,  and  by  the  Mohammedans  short- 
ly after  the  death  of  Mohammed.  After  the 
division  of  the  eattem  caliphate  Tripoli  became 
an  independent  state.  The  capital  was  taken 
by  Soger  11,  of  Sicily  in  1146,  and  retaken  by 
Takub  and  the  torti&cations  destroyed  in  1 1 S  t. 
It  was  afterward  subject  to  Tunis  till  about 
1610,  when  it  was  conquered  by  the  Spaniards ; 
and  it  was  ceded  by  the  emperor  Charles  V.  to 
the  knights  of  St.  John  of  Jerusnlem  in  1630. 
In  1661  the  knights  were  expelled  by  Snltan 
Solyman  II.,  and  the  tract  of  country  which 
at  present  constitntes  the  vilayet  was  annexed 
to  the  city  of  Tripoli.  The  celebrated  pirate 
Drogut,  who  bad  assisted  at  its  oaptnre,  waa 
made  the  first  governor,  and  he  initiated  a 
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^■tem  of  piratical  plnnder  vhioh  wat  coa- 
tinned  for  centQiie*.  The  OhrUdan  nstioiu 
and  their  comniarce  were  the  objects  of  attack, 
and  all  prisoDers  taken  were  sold  into  aUverj. 
The  capital  was  bombarded  hj  a  French  fleet 
in  1683,  when  the  pasha  profeaaed  Bubmisaion 
to  Loais  XIV.  A  ooatroverBj  with  the  United 
States  grew  ont  of  the  praotioe  of  pirao;,  and 
after  aeveral  conflict*  in  1801-5,  in  which 
Commodurea  Preble  and  Deoator  chiefly  dis- 
tingaished  themselves  (see  Pbebls,  and  Dboa- 
thr),  the  latter  In  181B  enforced  reparation 
tor  iojariea  In&icted  hj  the  Tripolitaiis  npon 
American  commerce.  Id  181Q  a  similar  mis- 
sion  wB*  nndertaketi  by  a  British  force,  which 
comp«lled  the  bey  to  renonnoe  piraaj  and 
agree  to  treat  all  tntnre  prisoners  according 
to  the  usages  of  oiTilized  nations.  Though 
Tripoli  is  a  dependency  of  the  Ottoman  em- 
pire, the  bey  enters  iiit«  treaties  with  foreign 
powers  witbont  oonsnlting  any  saperior.    In 
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early  times  beys  were  appointed  from  Con- 
stantinople and  BDpported  by  a  Turkish  gar- 
rison, bnt  a  Uooriali  chief,  Hamed  Earamaali, 
rebelled  anccesstully  in  1713  and  established 
himself  as  bey.  His  desoendanta  contianed  to 
rule  the  ooantry  till  16S2,  when  the  last  bey  of 
the  line  was  cotapnlsorily  remored  on  account 
of  hb  exoeaiive  oppressions,  and  the  Porte  has 
since  resamed  its  authority.  The  chiefs  of 
the  interior  acknowledge  but  slight  allegiance, 
and  maintain  amicable  relations  with  the  bey 
chiefly  because  the  commerce  carried  on  throngh 
the  capital  is  advantageous  to  them ;  and  the 
Arabs  sometimes  resort  to  open  hostilities.  II. 
A  city  (ano.  (Ea),  the  capital,  mtnated  upon  a 
rocky  promontory  on  the  Mediterranean,  abonC 
600  m.  8.  £.  of  Algiers,  and  800  m.  S.  of  the 
Sicilian  coast,  in  lat.  82°64'N.,  Ion.  13°  11' E. ; 
pop.  about  24,000.  The  land  defences  are  a 
eastle  and  wall  flanked  by  bastions,  and  seaward 
there  are  strong  batteries.    The  harbor  no- 


where exceeds  five  or  six  fathoms  in  depth,  bnt 
the  roadstead  affords  deep  anchorage.  The 
streets  are  narrow  and  nnevon,  and  the  houses 
low  and  irregular.  They  are  nearly  all  one  story 
high,  without  eiterior  windows,  bnUt  of  stones 
and  mod,  and  whitewashed.  Tripoli  contains 
six  handsome  mosqnes  and  many  others.  The 
roof  of  the  great  mosqae  la  formed  by  small 
cnpolas,  SDpported  by  10  marble  columns. 
There  are  Christian  places  of  worship,  a  Fran- 
oisoan  convent,  and  several  aynagogues ;  and 
all  religions  are  tolerated  within  the  limits  of 
the  city.  The  pasha's  residence  is  an  immense 
bnilding  of  very  irregular  appearance,  oon- 
stracted  at  different  times.  There  are  numer- 
ous caravansaries,  two  b&iaara,  and  many  flne 
public  baths.  Woollen  goods  (particularly  car- 
pets), leather,  and  potash  are  manufactured. 
A  great  part  of  the  trade  of  the  state,  as  well 
as  that  of  the  interior  of  Africa,  centres  at 
Tripoli.  The  merchants  are  prinoipally  Jews, 
who  trade  under  monopolies  granted  by  the 
government.  There  is  frequent  steam  com- 
munication with  the  ports  of  Europe.  The 
foreign  oommeroe  is  chiefly  with  Malta,  Uar- 
seillee,  Leghorn,  Trieste,  and  the  Levant;  and 


the  land  trade  is  carried  on  by  means  of  cara- 
vans with  all  the  surrounding  countries  and  as 
far  as  Morocco,  Timbnctoo,  and  Mecca.  The 
dty  contains  several  remtuns  of  antiquity,  the 
most  remarkable  of  which  is  a  triumphal  arch 
of  marble,  erected  in  A.  D.  164  to  the  Roman 
emperor  Marcus  Anrelina  and  his  colleague 
Lucius  Verua;  the  inscription  is  perfect,  al' 
though  the  scnlptures  are  greatly  defaced. 

ntlFOU,  Tinlka,  or  TsrakilH  (ano.  TripoliM), 
a  seaport  town  of  Syria,  on  the  Mediterranean, 
in  lat.  84°  26'  B".,  Ion.  86°  48'  E.,  40  m.  N.  N. 
E.  of  Beyront,  and  70  m.  N.  W.  of  Damascus; 
pop.  abont  16,000,  one  half  Greek  Catholics. 
It  stands  at  the  foot  of  an  ofFaet  of  Mt.  Leba- 
non, on  a  small  triangular  plain,  with  the  sea 
at  a  little  distance  on  the  N.  and  8.  sides.  A 
hill  on  the  south  is  crowned  by  an  old  castle; 
and  the  town  is  divided  into  two  parts  by  the 
Nahr  Eadisha.  The  harbor,  at  El  Afina,  about 
1^  m.  to  the  northwest,  is  small,  shallow,  and 
unsafe.  There  are  several  mosques,  which 
are  generally  flne  buildings,  most  of  them  for- 
merly Ohristian  churches.  It  is  one  of  tlie 
neatest  towns  in  Syria,  and  is  surrounded  by 
many  flae  gardena  and  groves  of  orange  and 
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other  frnit  trees ;  bnt  the  ground  in  the  neigh- 
borhood is  marshy,  and  the  climate  Is  nnhealth- 
ful  at  oertaiD  seasons.  It  exports  silk,  wool, 
ootton,  tobacoo,  was,  oil,  cochineal,  galls,  soap, 
and  eBpecially  sponges,  the  flaher;  of  which 
oocaptes  a  large  nnmber  of  tbe  inhabitants. 
The  direct  imports  into  Tripoli  in  lS6y  were 
valaed  at  tei.OGO,  and  in  ISTa  at  |I54,900; 
the  direct  exports,  $292,42fi  \a  186<),  and  {62,- 
B59  in  18T2.  The  oommerce  is  cliietiy  in  the 
hands  of  Qreeka.  French  steamers  touch  here 
foar  times  a  month.  It  is  the  see  of  a  Greek 
bishop,  and  the  resideaoe  of  several  consols. 
— Tripolia  was  an  important  maritime  town 
of  Phcenicia,  and  derived  its  name  from  being 
the  colony  of  the  three  cities  of  Tjre,  Sidon, 
and  Aradus,  each  holding  a  separate  quarter 
of  it.  Having  been  taken  bj  the  crnsaders, 
it  was  in  1109  erected  into  a  conntj  fur  liaj- 
mond  of  Tonloase, 

TKIPOUIZi,  or  Mprts,  a  toirn  of  Orwca,  la 
the  Morea,  capital  of  the  nomarchy  of  Aroadia, 
22  m.  S,  W.  of  Argos;  pop.  of  the  demns  in 
1670,  11,177.  It  is  in  a  plain  aboat  2,000  ft. 
above  the  sea,  and  owes  its  name  to  its  being 
the  modern  representative  of  the  three  cities  of 
Uantinea,  Tegea.,  and  PsJIantinm,  which  occu- 
pied the  same  plain.  Before  the  revolution 
it  was  the  residence  of  a  Turkish  pasha  and 
capital  of  the  Morea,  and  had  20,000  inhabi- 
tants. The  Greeks  took  it  in  1821  and  put 
tile  inliabitants  to  the  sword ;  6,000  male  Turks 
perished,  besides  women  and  children.  In  re- 
venge, Ibrahim  Pasha  in  1825  destrojed  every 
house  in  the  place.  It  has  bean  partiallj  re- 
built. Tbe  rains  of  Uantinea  may  be  seen  at 
Falsopoli,  aboat  6  m.  N.,  and  of  Tegea  at  Piali, 
nearly  the  same  distance  S. 

niPP,  a  S.  county  of  Dakota,  bordering  on 
Nebraska,  recently  formed  and  not  iuclnded 
in  the  cenaua  of  1870;  area,  abont  1,000  sq. 
m.  It  is  intersected  in  the  south  by  the  Eeya 
Paha,  and  watered  in  the  north  by  Dog's  Ears 
creek,  on  affluent  of  White  river.  In  the  S. 
part  is  Turtle  hill,  2,340  ft.  high.  It  consists 
mostly  of  undulating  prairies. 

TKPTOLGXVS,  in  Greek  mythology,  a  eon 
of  OeleuB,  king  of  Attica,  and  Neiera,  also 
oalled  Metauira  or  Polymniia  (aooording  to  an- 
other account,  of  Oceanus  and  Qe).  Re  was 
born  at  Eleusis,  and  while  still  yonog  was 
oared  of  a  dangcrons  illness  by  Ceres,  who 
bad  been  hospitably  entertained  by  his  father, 
and  attempted  to  render  his  brother  Demo- 

Ehoo  (according  to  others,  bimaelf)  immortal 
y  burning  out  whatever  partlclea  of  mortal- 
ity he  had  derived  from  his  parents.  (See 
Okrbs.)  The  goddess  taught  him  agrionlture, 
and  gave  him  ner  dragon  chariot,  in  which  he 
rode  over  the  earth,  spreading  knowledge  of 
the  art.  He  afterward  reigned  at  Eleusis,  and 
was  the  hero  of  the  Eleusinion  mysteries. 

TlIQIim,  Btflrt  it,  baron,  a  French  scniptor, 
bom  at  Oonflans  in  180S.  died  in  Paris  in  May, 
1874.  His  earliest  works  consisted  of  f^nre 
and  historical  paintings,  bat  in  1831  he  ex- 
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hibited  a  floe  gronp  of  "  The  Death  of  Ohertes 
the  Bold,"  and  henceforth  devoted  himself  to 
sculpture.  His  works  include  "  Petrarch  read- 
ing bis  Poetry  to  Laura,"  "  Sir  Thomas  More 
Keparing  to  die,"  "  Dante  in  the  .  Elysian 
elds,"  and  many  bnata  and  bass  reliefs. 

TOIMmmrnS.    Bee  llBBioe  Tbisxeoibtub. 

JUgtiS  Ot  CmVHJi,  a  cluster  of  three  volca- 
nio  islands  in  the  S.  Atlantic  Tristan,  the  lar- 
gest island,  lies  in  lat.  87°  S'  S.,  Ion.  13°  19*  W., 
about  1,500  m.  8.  by  W.  of  8L  Helena;  area, 
abont  40  aq.  m.  It  is  nearly  circular,  and 
rises  abmptly  on  the  N.  side  to  an  elevation 
of  1,000  ft.  From  the  summit  of  the  cliffs 
the  land  rises  to  a  conical  peak  8,326  ft  high. 
The  Burface  oonsiats  of  abrupt  ridges  covered 
with  bushes,  with  deep  ravines  and  chasms 
between.  The  summit  is  a  crater  about  600 
yards  in  diameter,  fitted  with  water.  On  tbe 
N.  W.  nde  of  the  island  is  a  narrow  plain  100 
to  150  ft.  above  the  sea,  with  an  excellent  soil 
in  a  high  state  of  cultivation.  Near  the  N. 
extremity  of  this  plain  is  a  settlement  which 
in  1870  contained  60  inhabitants,  86  of  whom 
were  children  under  10  years.  Nearly  all  are 
native  born,  the  descendants  of  Europeans  and 
Huttentota,  with  fine  phywque  and  dark  skin, 
and  are  intelligent  and  hospitable.  They  have 
no  government,  disputes  being  settled  by  fiati- 
cuffa,  with  by-stauders  to  secnre  fair  play. 
They  own  a  small  vessel,  which  runs  to  Cape 
Town  to  eioboDge  seal  skins  and  oil  for  cloui- 
ing,  groceries,  &o.    Seala,  sea  liona,  sea  ele- 

Ehanta,  and  whales  frequent  the  group,  and  aea 
irds  and  edible  fish  ahonnd.  Heavy  masses 
of  kelp  aarround  the  shores.  There  are  ao 
large  trees,  but  an  abundance  of  shrubbery, 
which  with  sea  weed  and  drift  wood  famish- 
ample  supplies  of  fuel.    There  ts  an  abun- 


dance of  excellent  water.    The  climate  i 


and  healthy.  The  temperatare  rarely  nsca 
above  70°  F.  or  falls  below  the  freezing  poinL 
The  only  anchorage  is  off  the  N.  W.  point, 
and  is  very  Insecure. — Inacessible  island  lies 
17J  m.  8.  W.,  and  Nightingale  80  m.  8.  9.  W. 
of  Tristan.  The  former  is  elliptioB],  4  m.  in 
length  and  9  m.  in  breadth,  and  rises  abmpt- 
ly abont  GOO  ft,  the  Burfaoe  being  flat  and  bar- 
ren. Nightingale  island  is  round,  about  If  m. 
in  diameter,  and  SOO  ft.  in  height.  Both  are 
nninhabit«d. — The  group  was  discovered  by 
the  Portugnese  navigator  Tristan  da  Cunba  in 
ICOO,  and  explored  by  the  Dntoh  in  1648,  and 
by  the  French  in  1767.  Tristan  was  inhabitad 
by  John  Patten,  an  American  whaling  master, 
with  hie  crew,  from  August,  1790,  to  April, 
1791,  to  collect  seal  skins.  During  the  captiv- 
ity of  Napoleon  at  8t  Helena  it  was  occupied 
by  British  troope  from  Cape  Town.  The  prea- 
ent  inhabitants  are  chiefly  descendants  of  one 
of  these,  a  corporal  named  Glass. 

nUTOS,  in  Greek  and  Roman  mythology, 
a  marine  deity,  the  son  of  Poseidon  or  Nep- 
tune and  Amphitrite  or  Celnno.  He  had  the 
form  of  a  man  above  and  that  of  a  fish  below, 
and  bore  a  oonoh-shell  trampet 
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RFFKfi  L  The  proper  oame  of  the  tuled 
batrachiooB  of  the  old  genus  triUm  (Laur.), 
geoerally  called  nenU  or  water  SBlamanders  j 
tbef  all  belong  to  tbe  northern  hemisphere. 


Watn  N«Ht  (Triton  puloMrll). 

and  their  species  are  most  numerous  in  North 
America.  The  tail  is  depreased  and  adapted 
for  swimming  in  moet,  thouKh  rnanf^  are  not 
strictlj  oqaatio,  bnt  pass  much  of  their  life  on 
the  land,  some  viaiting  the  water  onlj  dnring 
the  breeding  season  ;  indeed,  the  distinction 
into  terrestrial  and  aqnatio  species  is  very 
indefinite,  species  with  either  of  these  habits 
being  found  in  one  genns.  In  the  breeding 
season,  in  tbe  spring,  tbe  m&led  acquire  a  fin~ 
like  fringe  along  the  hack  and  tail  and  mem- 
branous appendages  to  the  toes ;  the  species 
are  diflicalt  to  distiugaish  on  acconnt  of  tbe 
Tarieties  of  sei,  age,  and  season.  Reprodiio- 
tion  takes  place  bj  means  of  eggs,  which  are 
fecnndated  before  thej  are  depoaited,  and  the 
jonng  resemble  tadpoles  in  form  and  gills. 
The  most  caret uUy  studied  species  is  the  created 
tritoD  or  water  newt  of  Great  Britain  {T.  pa- 
luttrii,  Flem.),  about  S  in.  long,  of  which  the 
tiul  is  about  two  fifths ;  this  species  will  sufBce 
for  the  generic  description.  Tbe  bodj  ia  naked, 
bnt  covered  with  warty  tubercles,  and  with 
glandular  pores  behind  and  over  ejes  and  along 
sides;  toes  without  nails,  four  anterior  and 
five  posterior ;  the  dorsal  and  candal  crests 
separate;  toogae  slightly  free  on  sides,  and 
more  free  and  pointed  behind ;  palate  with  a 
donble  longitudinal  series  of  teeth  ;  no  parotids 
nor  glands  along  the  back.  The  smooth- skinned 
species,  without  lateral  porea  and  with  a  con- 
tinuous dorsal  and  oandal  crest,  have  been 
noticed  under  Eft.  The  head  is  flattened,  nose 
rounded,  gape  targe,  teeth  nnmorous  and  small, 
and  the  neck  hardly  distinct  from  the  head 
and  body.  It  is  common  in  ponds  and  ditches, 
and  one  of  the  most  aquatic  of  the  family, 
Bwiroming  by  menns  of  the  tail,  the  tegs  being 
turned  book  against  the  body ;  the  lega  are 
used  as  balancers  in  the  water,  and  for  a  slow 
and  feeble  creeping  en  land ;  the  akin  comes 
oft  in  shreds  in  the  water,  and  is  swallowed. 
The  eggs  aredaposited  on  the  leaves  of  aqnatio 
plants,  which  are  folded  around  them,  one  egg 
to  each  leaf;  the  parents  resume  a  terrestrial 


existence  iu  a  few  weeks,  but  the  young,  bom 

in  June  or  July,  remain,  according  to  Bell, 
without  much  change  till  the  following  spring, 
when  they  acquire  legs  and  leave  the  water. 
In  the  water  they  are  voracions,  feeding  on 
aquatic  animals,  insects  and  larTEO,  tlie  tadpoles 
of  tbe  frog,  and  even  those  of  their  own  spe- 
cies.   They  are  noted  for  their  tenacity  of  life 
under  mutilation  and  expoaore  to  severe  cold, 
and  for  the  power  of  reprodncing  lost  ports. 
They  are  blackish  or  light  brown  above  with 
darker  round  spots,  and  bright  reddish  orange 
below  with  round  black  spots,  and  the  sides 
dotted  with  white. — The  many-spotted  triton 
of  the  Atlantic  states  (T.  durtalit,  Harlan; 
genus  iMtephtholmuM,  Raf.)  ia  about  4  in.  long, 
of  which  tbe  tail  is  half;  it  is  olive  or  green- 
ish brown  above,  with  a  row  of  circular  ver- 
milion spots  on  each  side,  and  below  orange 
stndded  with  small  black  dots;  eyes  prominent, 
with  Same-colored  iris ;  posterior  limbs  twice 
as  large  as  anterior ;  it  is  eminently  aqnatic, 
and  diea  soon  out 
of  water  from  tbe 
drying  of  the  akin; 
it  is  torpid  only  in 
tbe    severest   wea- 
ther ;   it    is  found 
fromUaine  to  Geor- 
gia, forming  a  very 
lively  and  interest- 
ing animal  for  the 
fresh -water  aquari- 
um, and  easily  ob- 
tained. Severtdoth- 
er  species  occur  on 
the  Atlantic  coast. 
IL  A  genua  of  gas- 
teropod  molltisks  of 
the   mnrei   family, 
having  a  conical  and 
elongated  shell,  spi- 
rally      convoluted. 
The  T.  taritffatum 
(Lam.),  12  to  16  in. 
long,   from   the  In-     S™  Conch  (Trli™  Tirieginuc), 

dian    sees,    is    the 

well  known  aea  conch  or  trumpet  of  the  god 
Triton ;  this  species,  as  well  as  tbe  T.  avitraU 
(Lam.),  is  used  by  the  Polynesians  as  a  horn. 

IKIiniPB  (Lat.  triumphvi,  related  to  Gr. 
Spiaii^of,  a  hymn  sung  in  a  procession  in  honor 
of  Bacchus),  generally,  a  solemn  procession  to 
celebrate  a  victory.  The  ancient  Romans  made 
the  triumph  a  stimulus  to  martial  exploits,  and 
the  highest  military  honor  that  could  be  ob- 
tained by  a  general,  who  entered  the  city  in  a 
chariot  drawn  by  four  horses,  preceded  by  his 
captives  and  spoils  and  followed  by  his  army, 
with  which  escort  he  passed  along  the  Via 
Saora,  and  ascending  to  the  capitol  sacrificed 
a  bull  to  Jupiter.  A  triumph  waa  granted  by 
the  senate  to  a  general  who  had  gained  im- 
portant successes,  if  he  had  already  held  one 
of  the  great  offices  of  state;  If  tbe  victory  had 
been  gained  under  his  auspices  and  with  bia 
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troops;  if  the  advatitase  bad  been  poritive 
and  the  namber  of  enemies  slain  in  a  eiagle 
battle  at  least  6,000;  it  it  had  been  gmaed 
over  a  foreign  enemy  and  not  in  a  civil  war ; 
if  the  national  domuiion  hod  been  ectanded, 
and  not  merely  reoovered  or  reUeved  from  the 

Sreiienoe  of  the  enemj ;  and  if  the  war  bad 
een  aotaallj  oonoladed  ao  as  to  permit  of  the 
armj's  withdrawal  from  the  conquered  oonn- 
try.  Sometimes  the  oomitia  of  the  tribes  be- 
stowed triamphs,  and  generals  even  triamphed 
in  defiance  of  the  senate  and  the  people.  Na- 
val triumphs  were  alto  granted  in  soma  cases. 
After  the  overthrow  of  the  repablio,  the  em- 
perors, in  Tirtne  of  their  authority  aa  com- 
manders-in-ohief  of  the  armies  of  the  state, 
claimed  the  exclusiTB  right  of  celebrating  tri- 
umphs; and  until  A.  D.  C84,  when  Baliau'ias 
entered  Oonstantiaople  in  triumph  after  the 
OTerthroir  of  the  Vandal  kingdom  in  Afrioa, 
no  aabject  had  for  more  than  five  centuries 
enjoyed  that  distinction.  Thi9  was  the  SBOth 
triumph  in  Roman  history,  and  the  last  ever 
celebrated.  A  lesser  kind  of  triumph,  ealled 
an  ovation  (pvatio)  from  the  practice  of  sac- 
rificing a  sheep  (osw)  instead  ot  a  bull,  was 
granted  to  a  general  whose  suocesa  did  not 
entitle  him  to  n  full  triumph. 

rernxmUIE,  an  omce  filled  ooflrdlnately 
by  three  persons.  Several  ma^traoies  of  this 
descriptioit  were  reoognized  in  the  Roman  gov- 
ernment, of  which  the  most  important  was 
that  for  the  regulation  of  publio  affairs — tri- 
wnniri  reipuAliea  carutituenda.  Though  ma- 
gistratos  with  this  title  are  thought  to  have 
been  appointed  aa  early  as  860  B.  0.,  there  is 
no  certain  mention  of  them  till  toward  the  close 
of  the  repubUc.  The  coslition  between  Julius 
Geesar,  Pompey,  and  Grassus,  in  60  B.  0.,  is 
often  called  the  first  triumvirate,  but  they  were 
never  invested  with  any  office  under  that  title. 
The  80-oaliod  second  triumvirate  of  Oetavios, 


a  them  for  five  yeara,  and  after  the  expira- 
tion ot  that  term  for  five  years  more.  Ad- 
ministration by  triumvirs  was  apparently  much 
favored  by  Roman  legislators.  The  triamviri 
eapitaUt  had  chai^  of  the  prisons  and  juris- 
diction in  minor  cases;  the  triumviri  Tioetumi 
had  charge  of  the  police  at  night.  Mazzini, 
Armellini,  and  Saffi  formed  in  February,  1649, 
a  triumvirate  at  Borne,  with  the  entire  eiecu- 
tive  power  placed  in  their  hands. 

TROCHE,  Uali  Jries,  a  French  soldier,  bora 
at  Palais,  BriUany,  in  1815.  He  studied  at 
the  academy  of  9t.  Oyr  and  at  the  special  miU- 
tary  school  for  the  staff  at  Paria,  and  gradua- 
ted in  1840  as  a  first  lieutenant.  After  aerving 
under  Bugeaud  in  Algeria,  he  beoame  Salnt- 
Arnaud's  aide-de-camp  in  the  Crimea  and  com- 
manded B  brigade  at  Sebaatopol.  Jn  1SG9  he 
distinguished  himself  aa  general  of  division 
at  the  battle  of  Solferino.  In  1867  appeared 
anonymously  his  L^armie  /ranfaiM  en  1R07 
(20th  ed.,  18T0),  exposing  the  weakness  of  the 
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military  resonroes,  which  gave  umbrae  to  the 
emperor.  It  was  only  after  bis  selection  by 
PaJikao  for  the  organization  of  troops  at  the 
camp  of  ChMona  that  Napoleon  reluctantly 
consented  (Aug.  IT,  1870)  to  his  being  mode 
governor  and  ohief  commander  of  Paris.  Aa 
snoh  Trochu  ordered  the  expulsion  of  the  Ger- 
man residents,  numbering  about  80,000.  On 
the  establishment  ot  the  republican  govern- 
ment (Sept.  4)  he  was  plaoed  at  its  fa^d.  In 
repeated  procLamations  be  promised  the  rescue 
of  the  besieged  oity ;  and  when  its  oapitulatiou 
was  unavoidable,  ho  resigned  the  command  in 
favor  of  Gen.  Vinoy  (Jan.  20,  1871),  though 
rem^uinK  at  the  head  of  the  government.  He 
attempted  to  defend  his  administration  in  the 
assemblies  at  Bordeaux  and  Veraailles,  of  the 
latter  of  which  he  was  a  member  till  the  spring 
of  1872,  when  he  retired  in  consequence  of  the 
unsatisfactory  issue  of  a  libel  suit  against  the 
Figaro  newspaper,  which  had  attacked  hla 
course.  In  18T8  he  left  the  army  with  a  pen- 
sion, and  he  has  since  been  engaged  at  Tours 
in  writing  a  military  work. 

TUEZEN,  or  Tmhh,  one  of  the  oldest  dties 
of  ancient  Greece,  in  the  Peloponnesus,  in  s 
territory  named  from  it  Trffisenia,  forming  the 
8.  E.  corner  of  Argolia.  It  was  founded  prob- 
ably by  the  lonians,  and  according  to  Homer 
was  subject  at  the  time  of  the  Trojan  war  to 
Argos,  from  which  it  afterward  received  a 
Bono  colony.  Bubseqnently  it  became  a  pro- 
minent maritime  city,  founded  HalicarDassus 
and  HynduB  in  Oaria,  and  probably  Pffistum 
in  Magna  Onecia,  and  was  conspicuous  in  the 
wars  with  Persia,  its  harbor  being  the  rendez- 
vous of  the  Oredon  fleet  after  the  sea  fight  at 
Artemisium.  During  the  Peloponnesian,  Co- 
rinthian, and  other  wars,  it  adhered  to  the  side 
of  Sparta.  After  the  establishment  of  the 
Macedonian  rule  over  Greece  it  was  in  tiie 
hands  of  various  contending  partiee,  and  con- 
tinued a  plaoe  of  some  importance  until  tbe 
time  of  PaQsamaa,  who  describes  its  publio 
buildings  in  detail ;  but  after  this  period  we 
have  no  account  of  its  history.  The  ruins  of 
the  ancient  city  lie  near  the  village  of  Bamala, 
and  consist  prinoipally  of  Hellenio  foundations 


y7j),  a  cave,  and  Sbeo',  to  enter),  the  name 
given  by  Uie  ancients  to  tribes  of  men  who 
hved  in  oaves.  Several  such  are  mentioned  by 
ancient  writers  as  inhabiting  parts  of  Ethi- 
opia, Upper  Egypt,  the  borders  of  the  Red  sea, 
Moasia,  Mauritania,  and  the  northern  part  ot 
the  Oanoasns.  The  most  celebrated  were  those 
of  southern  Egypt  and  Ethiopia,  where  a  Inrge 
district  was  called  K^o  Troglodytica.  They 
are  represented  as  depending  upon  cattle  for 
their  livelihood,  and  living  in  the  most  de- 
based condition.  In  part  of  Arabia  the  monn- 
tainouB  re^ons  encompaeung  the  wadys  are 
filled  with  caves,  which  are  occupied  aa  per- 
manent habitations  by  half  savage  tribes  of 
Bedouins;  and  it  is  probable  that  these  belong 
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to  the  ume  race  m  the  troslodjtic  population 
of  Ptolemy  and  other  Greelc  geographers.  Id 
the  early  history  of  the  OhnHtian  ohorch  the 
name  was  Also  applied  to  oertaiu  heretics,  who, 
rejected  by  ail  parties,  held  their  meetioKa  in 
caves. — In  nstaral  history,  Linnffios  placed  the 
chimpanzee  under  the  genos  AtMno  with  the 
apectao  name  of  troglodyte;  next  to  homo  ta- 
jiitia;  and  this  is  the  troglodyte*  niger  of 
Ueoffroy  and  the  nmia  troglodyta  of  Blu- 
monbaoh.  The  term  is  now  appUed  to  a  ge- 
nus which  inclndes  the  chimpanzee  and  the 
gorilla,  and  also  to  a  goous  of  the  troglodytiaa 
Qt  wren  family  of  bii^. 

nOGOH,  and  Cmimmm,  names  given  to  the 
Boansorial  birda  of  the  family  trogoitida,  the 
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asmp  loresti,  leeamg 
on  inHcte,  fruita,  uid  berries;  they  are  most 
sotive  in  moming  and  eveoiuK.    &  few  live 
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in  the  islands  of  the  Indian  archipelago,  and 
one  genns  in  Africa.  The  American  may  be 
distinguished  from  the  old  world  species  by 
their  barred  tail.  Though  the  neck  and  feet 
seem  too  short  for  the  bulky  body,  the  pln~ 
mage  i*  usually  beautiful,  often  with  metal- 
lic brilliancy.  The  eggs,  two  to  four,  are  laid 
in  the  boles  of  rotten  trees,  and  several 
broods  are  raised  in  a  year.  The  species  Tsry 
in  size  from  a  thrush  to  a  magpie;  it  is  rare 
to  obtain  good  Bpecimens,  as  they  freqaent 
the  highest  trees  of  the  thickest  forests,  and 
when  shot  lose  many  of  the  soft  and  delicBt« 
feathers  by  the  fall  to  the  ground ;  the  skin  is 
very  tender,  and  renders  the  operation  of  skin- 
nipg  so  difficult  that  the  natives  dry  the  body 
vita  the  feathers  on. — In  the  genus  trogon 
(Hahr.)  the  first  quili  is  short  and  the  fourth 
the  longest.  The  red-bellied  trogon  {T.  eurv' 
cui,  Linn.)  is  about  a  foot  long,  green  above, 
red  below,  with  the  throat  black,  and  the  cov- 
erts and  tail  striped  with  the  same;  it  is  a 
native  of  Mesico.  The  peacock  or  splendid 
trogon  («aZuruj  rupI«ntZ«n«,  Swains;  T.  parO' 
ntRU«,  Temm.)  has  the  edges  of  the  bill  smooth, 
the  wing  ooverta  long  and  curved,  and  the  up- 
per tail  coverts  greatly  prolonged,  entirely 
concealing  the  tail;  it  is  larger  than  the  last 
named,  and  the  middle  tail  coverts  are  S  to  S^ 
fL  in  length ;  it  is  of  a  beautiful  bronzed  and 
golden  green  above  and  on  the  throat,  and 
scarlet  Mow  ;  it  is  fonnd  in  Mexico  and  Cen- 
tral Amerioa-  The  feathers  of  this  and  the  pre- 
ceding species  are  much  prized  for  ornaments. 
—See  the  "  Monograph  of  the  Trogonidffi,"  by 
John  Gould  (fol.,  London,  I88B). 

ntOLLOPE,  Edward,  an  English  author,  horn 
April  IB,  1817.  He  graduated  at  Christ  Church, 
Oxford,  in  I6S9,  and  became  rector  of  I«aBh- 
ingham,  Lincolnshire,  in  1843,  prebend  of  Lin- 
coln in  18S1,  and  archdeacon  of  Btow  in  1867. 
He  has  published  several  archnological  and  ar- 
chitectural works,  tbe  principal  of  which  are : 
"lUustrationsof  Ancient  Art"  (1853);  "Lsby- 
rinths.  Ancient  and  Mediteva),"  and  "Manual 
of  Sepulchral  Memorials"  (1808);  "Monastic 
Gate  Houses"  {I860);  "Life  of  Hereward" 
(1881) ;  "  Norman  Scnlptnres  of  Ijncoln  Ca- 
thedral" (1866) ;  and  "  The  Norman  and  Early 
Engliah  Styles  of  Gothic  Architecture  "  (1869). 

TBOLLOPC  L  E^SMM  (Milton),  an  English 
novelist,  bom  at  Heckfield,  Hampshire,  about 
1780,  died  in  Florence,  Italy,  Oct.  6,  1868. 
She  was  the  daughter  of  the  Rev.  William  Mil- 
ton, and  in  1809  married  Anthony  Trollope, 
barrister  atlaw.  In  182B  she  visited  the  United 
States,  where  she  remained  three  years,  re- 
siding chiefly  in  Cincinnati ;  and  on  her  re- 
turn she  published  "Domestic  Manners  of  the 
Americans"  (2  vols.  8vo,  London,  1833),  in 
which  the  indelicate  and  ridiculous  phases  of 
American  character  and  habits  were  depicted. 
She  afterward  produced  so  large  a  number  of 
novels  and  accounts  of  travels  as  to  render  her 
the  most  volnminone  English  authoress  of  the 
times.    Der  first  work  on  America  waa  fol- 
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lowed  by  a  norel  entitled  "The  Refngee  in 
Amerioft"  (1882),  and  in  18SS  hj  "The  Ad- 
Tentare*  of  Jonathan  Jefferson  Whitlaw." 
Aboat  1844  efae  went  to  Florence,  where  she 
redded  till  her  death.  Among  her  books  of 
travel  are:  "Belgium  and  Weetem  Germany 
in  1838"  (2  Toll.,  1884);  "  FarU  and  the  Psri- 
■iansin  I8S5"(3  vols.,  1830);  "Vienna  and 
the  AnBtrians"  (2  vols.,  1838);  "A  Viait  to 
Italy"  (2  voU.,  1842) ;  and  "Travels  and  Travel- 
lers "  (2  vols.,  1846).  Some  of  her  beet  novels 
arer  "The  Vicar  of  Wreihill"  (1887);  "The 
Romance  of  Vienna"  (1888);  "The  Widow 
Barnabj"  (1839);  "Life  and  Adventares  of 
Michael  Armatrong,  a  Factory  Boy"  (1840); 
"The  Widow  Married,"  a  sequel  to  "The  Wid- 
ow Bamaby"  (1840);  "One  Fault"  (1840); 
"Oharlea  Chesterfield,  or  the  Adventures  of  a 
Youth  of  Genius  "  (1841) ;  "  Town  and  Conn- 
try"  (1847);  "Lottery  of  Marriage"  (1849); 
"  Petticoat  Government "  (1850) ;  "Young 
Heiress"  (1858);  "Life  and  Adventarea  of  a 
Clever  Woman"  (1804);  and  "Fashionable 
life"  (1SS6).  n.  n«ui  AM^B,  an  English 
aathor,  son  of  the  preceding,  born  April  29, 
1810,  He  has  resided  for  many  years  in  Flor- 
enoe  and  Rome,  and  has  pablished  "A  8am- 
mer  in  BritUny  "  (2  vols.  8vo,  1840) ;  "  A  Sum- 
mer in  Western  France"  (1641);  "Imprea- 
■ions  of  a  Wanderer  in  Italy"  (1852);  "The 
Girlhood  of  Catharine  de'  Medici"  (18B6) ; 
"A  Deoade  of  Italian  Women"  (18B9);  "Tus- 
cany in  1849  and  18BD"  (1859);  "Filippo 
Strozzi "  (1880) ;  "  Panl  V.  the  Pope  and  Paal 
theFriar"(1880);  "LaBeata"  (1861);  "Mari- 
etta" (1882);  "A  Lenten  Journey  in  Umbria 
and  the  Marches  of  Ancona"  (1862);  "Giulio 
Malatesta"  (1863);  "Beppo  the  Conscript" 
(1884);  "Lindisfam  Chase"  (1864);  "A  His- 
tory of  the  Commonwealth  of  Florence,  from 
the  Earliest  Independence  of  the  Oommnne  to 
the  Fall  of  the  Republic  in  1B81  "  (4  vols.  8to, 
1866);  "Gemma"  (1866);  "Artingdale  Cas- 


tle"(1867);  "I>r«unKiimber»"(1868);  "Leo- 
nora Caaaloni"  (1869);  "The  Garstanga  of 
Garstang  Grange  **  (1869) ;  "  A  Biren  "  (1870) ; 
and"Diimton  Abbey"  (1871).  HI.  lattay, 
an  English  novelist,  brother  of  the  preceding, 
bom  in  181G.  From  1884  to  November,  1867, 
he  was  connected  with  the  British  postal  ser- 
vice, and  he  has  been  frequently  sent  abroad  to 
establish  postal  conTentione.  He  has  visited 
the  United  States  aevaral  times,  the  West  Td- 
diea,  Australia  in  1871  and  again  In  187G,  and 
other  conntriea.  In  1609  be  was  an  unsaccess- 
ful  liberal  candidate  for  parliament  for  Bev- 
erly. For  some  time  he  was  editor  of  the  "  St 
Paul's "  magazine,  in  which  and  in  other  pe- 
riodicals several  of  his  stories  originally  ap- 
S eared  serially.  His  works  are:  "The  Hac- 
ermota  of  Ballydoran"  (1847);  "TbeEellys 
and  the  O'KeUys"  (1848);  "La  Vendue" 
(1850);  "The  Warden"  (1865);  "Barcbeater 
Towers,"  "The  Three  Clerka"  (1867);  "Doc- 
tor Thome"  (1868);  "The  Bertrams,"  "The 
West  Indies  and  the  Spanish  Main"  (1869); 
"  Castle  Richmond  "  (I860) ;  "  Framley  Parson- 
age"(1861);  "Tales  of  All  Countries"  (18BI; 
2d  series,  186S);  "Orley  Farm,"  "The  Strug- 
gles of  Brown,  Jones,  and  Robinson,"  "  North 
America" (1862);  "Rachel Ray"(18B8);  "The 
Small  House  at  Allingtou,"  "  The  Belton  £s- 


Olergymen  of  the  Church  of  England," 
"Travelling  Sketches"  (1866);  "The  Claver- 
ings,"  "  The  Last  Chronicle  of  Baraet,"  "  Lotta 
Schmidt,  and  other  Stories"  {18^;  "Phineas 
Finn,  the  Iriah  Member,"  "He  Knew  he  was 
Right"  (1869);  "Sir  Harry  Hotspur  of  Hnm- 
blethwaite,"  "The  Vicar  of  BnllhamptoR " 
(1870);  "Ralph theHeir"(187I);  "The Gold- 
en Lion  of  Granp^re"  (1872);  "Phineas  Re- 
dux," "Australia  and  New  Zealand"  (1873); 
"The  Way  we  Live  now,"  "Lady  Anna" 
(1874);  and"Tho Prime Minirter"(1876). 


ENB  OF  TOLrHB  FIFrBENTH. 
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StTPPLEMENT  TO   VOLUME   XV. 


8HUVAL0FF 

SHrriLOFF,  Ooant  Ptfar  AatnjmMA,  a  Rns- 
siftD  Btatesnian,  bora  in  St.  Petersbarg  in 
Jal7,1827.  He  entered  the  army,  androMitotbe 
rank  of  general  oIo^vbItj  (1871)  withnnt  ever 
haviDg  held  &d  actaal  oommaad.  lu  18S2  he  was 
appointed  director  of  the  first  ohancerj  in  tlie 
miniatrj  of  the  Interior,  and  in  1864  governor 

Kneral  of  the  Baltic  provinces.  Wbea  in  1869 
)lgoralEoff,  chief  of  the  secret  aervice,  was 
dismissed  from  bis  post,  in  conseqnence  of  the 
attempt  of  April  IS  npon  the  life  of  the  czar, 
Shavaloff  was  appointed  his  sacoessor.  In  this 
oapaoitj  be  immediatel;  began  to  figure  as  one 
of  the  most  prominent  personages  in  the  empire. 
He  waa  soon  able  to  reveal  to  the  governmeut 
the  existence  of  a  revolntionarj  inovement  of 
a  magnitude  little  suspected,  fostered  bj  a  pow- 
erfal  secret  society,  which  had  brooohes  in  all 
parts  of  the  empire,  composed  of  inSuential 
men  and  women  in  all  ranks  of  societ;'.  Bj 
the  sagacitj  and  ene:^  of  ShnvalofF,  many  of 
the  secret  workings  of  the  nihilistic  societies 
were  exposed,  and  steps  were  taken  to  pat  a 
check  ajioD  the  secret  propaganda  which  was 
rapidly  deatroying  the  traditional  reverence  of 
the  Russian  people  for  their  emperor  and  the 
popnlar  oonSdence  in  the  government,  and  was 
pavidg  the  way  for  a  complete  social  and  po- 
litical revolution.  After  seven  years  of  stren- 
nons  exertion  and  nnremitting  vigilance  in  this 
office,  filing  health  and  the  need  of  relaxation 
forced  ShuvaloS  to  resign.  In  1878  he  was 
sent  te  London  on  a  special  diplomatio  mission 
relating  to  the  Russian  military  operations  in 
central  Asia.  He  allayed  the  suspifiiuns  of  the 
English  government  by  pledging  his  govern- 
ment not  to  carry  the  extension  of  the  frontier 
beyond  the  right  bank  of  the  river  Oxns.  To 
secnre  and  cement  the  amicable  relations  of 
the  two  governments,  he  effected  an  alliance 
between  the  royal  families  by  the  marriage  of 
Prince  Alfred  te  the  emperor's  only  danKQter. 
In  October,  1874,  Shnvaloff  succeeded  Bron- 


now  as  ambassador  at  the  ooort  of  St  James's. 
Oooot  Shnvatoffwas  the  Rnssian  plenipoten- 
tiary at  the  oongreM  of  Berlin  in  18T8. 
BIL48>  See  ^raiL^a^  in  snpplemenL 
SnUBT,  FlHTC  ChailM,  a  French  sonlptor, 
bom  in  Troyes,  Jane  S7,  1806,  died  in  Paris, 
May  27,  18S7.  At  the  age  of  17  he  went  to 
Paris  with  a  pension  of  800  francs  a  year  f^m 
his  native  city,  to  carry  out  his  cherished  de- 
sign of  studying  art,  in  which  he  had  been  vio* 
lently  opposed  by  his  family.  In  1888  he  ob- 
tained tne  grand  prize  and  went  to  Rome.  In 
1863  he  was  elected  a  member  of  the  academy 
of  floe  arts.  His  works  include  "The  Disk- 
Thrower,"  of  which  there  is  a  plaster  model 
at  the  Lonvre ;  "  Orestea  taking  Befnge  at  the 
Altar  of  Pallas,"  now  atthemoseam  of  Ronen; 
"Scnlptnre"  and  "  Architeeture,"  in  the  HO- 
tel  de  Ville  of  Paris ;  two  large  fignres,  "  Jns- 
tice"  and  "Abnndanoe,"  attached  te  the  ool- 
nmns  of  the  Barriire  da  TrAne ;  "  Philosophy," 
at  the  Luxembourg;  "An  Ansel  consolinfr 
Tobias;"  and  a  "  Virgin  and  Cbiid,"  in  the 
cathedral  of  Troyes.  Among  his  best  works 
are  the  bass  relleft  for  the  oh&teau  of  the  dnke 
de  Luynes  at  Dampierre.  For  many  years  he 
was  employed  on  the  deooration  of  the  tomb 
of  Napoleon  I.  at  the  Invalides,  and  on  the 
ceiling  of  the  taltm  carte  in  the  Lonvre.  "Art 
demanding  Inspiration  from  Poesy,"  a  groap 
composed  in  1867,  was  completed  from  his 
model  after  his  death,  and  placed  in  the  Lnz- 
erabourg  palace.  There  Is  a  collection  of  mod- 
els of  his  works  In  the  museum  of  Troyes. 
Gnstave  Eyri^  wrote  his  life. 

BDOMIKH,  FtykH,  an  American  sonlptor, 
bora  in  Maine  in  1841.  His  leisure  time  in 
boyhood  was  devoted  to  drawing,  painting,  and 
modeltlug.  Daring  the  oivil  war  he  foond  em- 
ployment in  Washington,  in  catting  bnsts  of 
statesmen  end  soldiers,  and  in  the  execution  of 
several  bronze  stataes  for  monnments.  In 
1867  he  settled  in  Rome,     His  best-^own 
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works  are  statoea  of  Roger  WilUuns  and  John 
A.  King,  in  Washington ;  "  Joohebed,"fDr  Mr. 
W.  B.  Appleton ;  "  Roger  William*,"  in  bronze, 
unveiled  in  Providence,  R.  I.,  In  1877;  and  the 
naval  monnment  in  front  ol  the  natiooal  oapi- 
tol  in  Washington. 

SKIIf,  DlM«aw  tt  tin.  The  skin,  being  ex- 
posed to  manf  external  irritating  agents,  is  pe- 
culiarly snsceptible  to  disease,  and  fevr  reach 
old  age  withnnt  having  experienced  some  affec- 
tion of  it.  Tile  temi  skin  diseases  ia  t^iplied 
to  those  afCeotions  whose  principal  featnre  iii 
the  disorder  in  or  apon  the  akin,  althoagh 
tlie  disease  may  not  be  a  malad  j  solelj  of  l^e 
etraotnre  of  the  skin  itself.  Tbns  teabiti  or 
itoh  -oonsisU  of  papules,  vedcles,  crusts,  &c. 
All  produced  bj  the  irritation  resulting  from 
the  barrowing  in  the  skin  of  ■  minute  insect, 
the  aearua  or  lareopUi  aeabiH.  Again,  small- 
pox is  classed  as  a  skin  disease,  although  the 
severe  efcin  lesions  are  all  dependent  apon  a  poi- 
son which  oanses  man;  other  grave  tronbles. 
Cert^n  other  diseases,  as  epithelioma,  are  pure- 
ly local,  exhibiting  wrong  growth  or  natrition 
of  the  skiD ;  and  still  others  are  general  dia- 
thetic diseases,  as  leprosy  and  syphiUs.  These 
are  all  reckoned  among  skin  diseases,  became 
they  are  accompanied  by  lesions  of  the  skin 
which  form  an  important  pnrt  in  their  recog- 
nition and  treatment.  The  term  eraption  is 
popularly  applied  to  all  diseaiea  of  the  skin, 
because  it  was  formerly  supposed  that  every 
appearance  oo  the  skin  was  the  result  of  some 
bad  humor  seeking  to  gain  exit  from  the  body. 
The  same  ides  ia  indicated  in  the  very  old  term 
eczema,  from  the  Greek  {<(»,  to  boil  over. — 
As  skin  diseases  present  many  different  fea- 
tores  and  have  many  different  causes,  tlieir 
uomendatDre  and  classification  have  always 
beea  a  subject  of  much  difference  of  opinion ; 
and  the  number  of  names  employed  irom  hu- 
oient  times  to  the  preeent  has  always  been  a 
drawback  to  the  anderstanding  of  the  subject. 
Of  late  years  there  has  been  much  more  una- 
nimity of  opinion  among  writers  and  teachers 
as  to  the  names  to  be  applied  to  t^ldn  affections, 
and  a  desire  exists  to  adhere  to  one  plan  of 
nomenclature  and  avdd  new  names.  The  sys- 
tem which  has  been  largely  adopted  in  all 
countries  ia  to  employ  a  Latin  termiDology, 
using  the  original  Greek  or  Latin  names  for 
diseaaea  as  far  ai  possible,  and  Latin  terms  to 
qualify  the  same  when  necessary.  The  classi- 
fication now  commonly  adopted  rests  on  an 
anatomical  or  pathological  haaia,  with  the  ad- 
dition of  a  single  group  of  affections  caosed  by 
parasitea,  Tlie  total  number  of  recognized  dis- 
eases of  the  skin,  as  shown  in. the  classification 
given  below,  ia  abont  100,  of  which  at  least  50 
distinct  forms  present  themselves  each  year  in 
practice ;  the  remainder  are  either  rare  or  so 
trivial  that  the  entire  100  varietiea  could  all  be 
met  with  only  in  a  series  of  years.  Only  the 
more  common  forms  will  be  noticed  here.  All 
the  diseases  ma;  be  grouped  into  eight  classes, 
■B  follows:  1,  parasitic  sffectionB  (morhi  mtU 


partuitiei)  ;  2,  glandolar  affctioni  (tnorii  flan- 
dttlarum  cutii) ;  8,  neurotic  affections  (neun>- 
let)  \  4,  exudative  or  inflammatory  affections 
(axtudationei);  C,  hemorrhagic  affections  (A«- 


formations  {ntoplatmata).    The  n 
used  are  found  in  the  following  clas^ficatioo : 

Cum  L   JTktM eiitffparviUM (pusritkiffeeUcOT).  A. 
Tmlmbls.     1.  TIbu  trteboplivtttii  [or  BlcliapItTtaalii  na^ 

(ori70«<ipaniltlaX  enirt>(<ir«i3>iiuiiULixlii«tmd.)  <Fh>- 
■1U.  IrlijAsji^ton  loitwmiu.)  i.  Tim*  ftvoa  (or  ftn*). 
IPuHlta.  aduaim  SeAanlvHtii.)  S.  TIbm  Tcnkslv  <« 
chnmopfavtiMla.)  (I^nill&  nKraqMmi jSMVr.)  B.  Atl- 
mmL  ].  FhUiliiuta(icHdlaa<>d!rc>)n>nli,  ai>ltla,inlta. 
{lftnttUi,ptdleuKu.^  l.Bc*Uai.  (nniltc,aaanuB&M.) 
Cum  II.  JforM  ffbuututanim  aHU  (gJudnlar  lOK- 
(torn).  A.  IHaeuM  oT  tba  MlxeMaB  ^Bdc  L  I>v«  tr 
tuilt;  KcntioD  or  eiixetliHi  at  •rixcBna  nult« 


•TTSZ 


11.  Imot- 


-  ,^  mMdca).    I,  Rubdia  (gr  rttbala}.    . 

Tulol*.  a.  Vuinlh,   «.  SvphlBa.   T.  V»w      _    .. 

Dullitii.  t.  Eqnliit*  (or  ghudsi).  la  DlpbtbatWl  (Otk, 
11.  Erj'ilpelu.   B.  OriDUiulorlnaUariclB.    L  JCrythcni^ 

-   •-      .         ^ -m*.  Dodtmun.  1  BcM- 

Llcb«D  tbnpltx.  Dlaiiai, 

__._,_      __^  ThIodIu.    «.  B^m 

febrilli,Lildia,]in«FPiUlii,g«ut]aDk.  IT.  Bntlaitt.  T.  By 
' —  e.  PUDptalgiu  TBliHlt.  lUboeni.  V.  PomnliiiBx  («- 
nphoUr).  V.  rutDlw.  IB.  Bjrad*.  11.  Iina 
ImMllsDCIiBliclDH.  IS.  Ed^IM.  TL  B 
■piiBT,  TeiteolH,  putahr.  Ao,  14.  Eaamk.  is. 
-  -'oAtM-ymtoMiM,  tiwniMtlca.  VII.  eoauniK. 
ufsilUJn  (or  pltrrtuli  robn).  if!  pMrit- 
Mt.  IB.  niYriuls  MplUa.  Till.  PhkwnoiHnu.  1>.  fn- 
rnHnlw  (fBranculHla).  M;  Alttaiu.  llL  Olecntlra.  IL 
Ulmxinplei.  VMMmuB.    t&  OojrcliU. 

a.AH  v.  Hamorrtagia  (bunotAiiglc  Ifffcltaiii).  I. 
Porpiin  limnlu.  pipnlou,  rheDmuki  (or  peHisli  riKimsl- 
k«),  hHnorrliJtglca.  t,  HHDnUdrHii  (or  bJoodj  iiraAt>.  >. 
ScwtMitiii. 

Clisb  YI.  IfvPftfop''*'*  (bjpvrtraphlc  lAKtloiii).  A 
Of  plginsDt.  1.  Xinltin.  i.  Cbkiuiiia.  I.  llaluiod«iBii 
*.  ncTDi  pIsiPCDlciHi.  C  MorboB  AddlawilL  B.  or  nt 
denoLi  ud  piplUe,  1.  Kentosli  pikria  (ot  Udieo  pllvfti 
I.  Icblbroilg.    S.  Cmn  entaisam.    «.  CIitik.     b.  7yl« 


Elrpbutltali 
(oryinri).  11. 
£.  Of  uU.    I. 


rtnltelTllS. 
llH.     i.  Nl 


B.    MornbH. 
lis.    1.  Fmnbce 


Alropliia  lulrophk  (OMIodb).  A,  Of  p^- 
ami.  I.  AiDinlmiu.  I.  teamiarmt  (a-  itUUga).  I.  U- 
nltlei,  B.  Ofntinm,  1,  AuupbtecuUiproTirU.  UiiartoCor 
itrls  str-pblw;,  micDlau  lOrnucnlK  ■tn>pbkle>.    S.  ADv- 

Ebli  HElHa.    C.  Of  b^.    I.  Alop^dl.    1.  AlowcU  ucml 
.  Trlcboreiit  BodoM  (Mnnhto  pUonini  tnififM,«i  bt^it- 
tu  crlnlum).    D.  Of  D^.    OnrcbitropUi. 
ClahVIII.    JTrofibuMnta  <»■  finnatloH). 


nDLInMOEa  flbnaum).    I.  Xulhoou  (xutlw- 


.  >)i^butluit  OisAmiD).    i.  C*rd- 

im  (^UhDodi*  ud  rodtnl  alocrh  pf 
"*- — '     *  * ■'*' — ■*''— im,  p<f 
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I.  P&KUino  AmonoNa.  These  ar«  of  two 
kindi :  those  doe  to  the  growth  of  a  T«^table 
urganiBm,  akin  to  oommun  moald,  in  the  onter 
Uyers  of  the  skin,  and  those  oaused  by  the 
prasence  of  an  aaimal  parasite.  Of  the  former 
there  are  three  varieties :  Imta  tonniraiu  or 
ringworti),  tinea/atoia  or/a«us,  and  tinea  wr- 
tieolor.  Bingworm  is  wen  on  the  scalp  as  oir- 
onlar  patohes  of  disease  covered  with  dirty 
scales  and  broken-off  hair  ;  sometimei  these 
beoocna  muoli  inflamed,  ezading  pas  from  the 
hair  follicles,  and  this  state  is  called  tinea  t»- 
rion.  On  the  body  ringworm  appears  as  red- 
dened oiroles  with  a  sma]l  amount  of  scaling ; 
these  begin  as  very  small  spots  and  enlarge, 
with  a  tendency  to  clear  in  the  centre.  £!cie- 
ma  marginatum  is  the  name  given  to  an  erai>- 
tion  ooourring  sboat  the  thighs  and  crotch,  of 
the  same  nature  and  muoli  the  same  appear- 
ances. Barber's  itch,  tinea  barba,  or  ringworm 
of  tlie  bearded  face,  is  the  same  affection,  mani- 
festing often  much  more  iaSammation ;  this  is 
sometimes  called  parasitic  sycosis.  AJl  these 
forms  of  disease  are  eaased  by  the  growth  in 
and  between  the  epidermal  cells  of  the  skin  of 
a  low  form  of  fnagos  called  the  trichophyton 
toaturant;  this  is  composed  of  minnte  threads 
or  mycelium  and  spores,  which  penetrate  the 
ODter  layers  of  the  cells  of  the  skin  and  also 
the  heirs.  (See  Efifrytks,  toI.  vi.,  p.  638.) 
It  is  their  presence  in  tbe  shafts  of  the  hairit 
which  causes  them  to  break  off  in  ringworm  of 
the  BCftlp.  FavuB,  tinta  /avoia,  or  crusted 
ringworm,  is  another  vegetable  parasitic  erop- 
tiOD,  in  which,  when  tally  developed,  small  oup- 
shaped  crusts  of  a  sulphar -yellow  color  are 
seen.  When  oooarring  on  the  scalp,  the  oom- 
moa  seat  of  it,  these  maf  be  so  missed  togeth- 
er as  to  lose  their  characteristics,  and  only  a 
dirty  yellow  moss  be  formed,  yielding  a  pe- 
ouliar  monsy  odor.  On  the  skin  not  covered 
with  hair  this  eruptica  may  oloselr  resemble 
ordinary  ringworm ;  here  it  takes  the  name  of 
epidermio  favus.  The  parasite  censing  this  dis- 
ease is  the  aehorion  SeAcenleinii,  and  it  resem- 
bles very  alosely  ordinary  yeast  fungus.  (See 
Epiphttbs.)  The  third  form  of  vegetable  pa- 
rasitic eruption  is  that  often  called  liver  spots, 
ehloatma,  tinea  vertieolor,  the  pityriati*  verii- 
CoUr  of  older  writers.  This  appears  first  and 
principally  apon  the  i^ont  of  the  chest,  in  the 
form  of  brownish  or  fawn-colored  patohes  of 
irregnlar  size  and  shape,  little  if  at  all  raised 
above  the  skin,  and  covered  with  a  branny 
Boaling.  The  smaller  spots  are  generally  cir- 
cular. This  eruption  is  entirely  due  to  the 
growth  in  the  cells  of  the  skin  of  the  vegetable 
parasite  mierotporon  fitr/ar.  (See  Epiphttbo, 
pituriati*  Tartieolor,  vol,  vi.,  p.  8S7.)  The  gen- 
eral appearance  of  the  three  parasites  oaD«ng 
these  three  eruptions  is  somewhat  similar,  but 
differences  can  be  observed  under  the  micro- 
scope; they  are  best  examined  by  scraping 
the  surface  and  placing  tbe  scales  or  debris  in 
equal  parte  of  glycerine  and  liquor  fctaua, 
and  using  a  magnifying  power  oC  aboat  300 


diameters.  Bingworm  should  never  be  neg- 
lected, as  it  may  spread  very  greatly,  especiaUy 
in  schools.  Children  with  it  should  never  have 
their  hair  cnt  at  the  barbers',  for  the  diseasa 
maybe  thns  f^ven  to  many  others;  also  pa- 
tients with  "  barber's  itcb  "  should  use  their 
own  nteusils  in  shaving.  If  left  nntreated, 
ringworm  may  cause  permanent  baldness,  some-' 
times  in  patches,  sometimes  more  or  less  gen- 
eral. Favns  always  tends  to  produce  perma- 
nent baldnese,  and  few  oases  escape  some  soars; 
this  is  also  contagious.  TVnA)  vertieolor  is  a 
comparatively  harmless  affair,  though  some- 
times it  extends  on  to  the  neck  and  arms,  and 
caawB  disflgurement,  and  occasionally  may 
prove  annoying  by  the  itching  produced.  The 
treament  of  all  these  consists  in  the  use  of  cer- 
tain stimulating  and  irritating  agent*  wtiiob  are 
called  parasiticides;  they  ere  mostly  prepara - 
taons  of  sulphur,  mercury,  or  tar.  Depilation, 
or  extracting  the  btura,  is  aUo  very  necessary  in 
ringworm  and  favns. — The  erupUons  generally 
classed  as  animal  parasitic  affections  are  two, 
that  dne  to  the  irritation  produced  b;  lioe,  called 
\aai\iial\3  phihiriatit  or  pedieulotii  (trout  pedi- 
auiu*,  a  louBe),  and  tBoiia*  or  itch.  (See  Imo.) 
Other  insects,  as  the  flea,  bedbug.  Sea.,  also  give 
rise  to  irritatJon  and  consequent  akin  lesions. 
Three  distinct  varieties  of  lice  are  found,  af- 
fecting respectively  the  scalp,  the  body,  and 
the  pubis.  (See  Epixojl,  vol.  vi.,  pp.  aa5-'3.) 
Sometimes  these  insects  cause  a  very  extensive 
eruption,  consisting  first  of  papules,  which 
when  Hcratohed  may  result  in  disonarging  sores 
covered  with  crusts.  Though  they  are  much 
more  common  among  the  poor,  the  well-to-do 
are  oocasionally  greatly  afflicted  with  these 
peats.  The  treatment  varies  somewhat  with 
the  variety.  Ou  the  scalp  tbey  rosy  be  de- 
stroyed with  kerosene  oil,  iofusion  of  staves- 
acre,  &o.  It  is  almost  useless  to  attempt  to  re- 
move them  simply  by  combing  and  washing, 
for  the  nits  or  eggs  ding  closely  to  the  hair, 
and  the  young  hatch  out  quickly ;  but  it  is 
rarely  necessary  to  out  the  hair,  although  in 
small  children  there  is  little  objection  to  dolag 
so.  Lice  of  the  body  are  found  in  seams  of 
the  clothing,  especially  about  the  shoulders  and 
waist,  their  eggs  being  also  deposited  there  and 
not  on  the  body  or  hairs,  as  in  the  other  varie- 
ties. A  warm  bath,  together  with  the  proper 
treatment  of  the  clothing,  BuffitM»  to  remove 
the»e ;  the  clothing  should  be  submitted  for 
some  time  to  a  temperature  of  at  least  212°  F., 
that  of  boiling  water,  which  siirelj  destroys  the 
insects  and  the  eggs.  The  podieuliu  pubi»,  crab 
louse,  sometimes  is  the  long  unsuspected  canse 
of  itehing  and  eruption  about  the  genitals. 
It  clings  very  firmly  to  the  hurs,  close  to  tbe 
skin,  and  passes  nndptected  unless  it  is  closely 
searched  for.  One  of  tbe  mercurial  ointments 
generally  saffloes  to  remove  them.  The  white 
precipitate  ointment,  diluteil  one  half,  is  the 
safest  remedy,  as  the  ordinary  blue  mercnrial 
ointment  is  apt  to  produce  salivation.  For  the 
other  parantio  diaaase,  known  as  scabies,  see 
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Itcr.  It.  GLARDniAit  ArpEonosB  h&Ts  their 
BDatomical  seat  in  the  sebaceoos  and  sweat 
glands  of  tbe  skin.  Of  these  the  prmcipal  are 
aene,  adiaeaae  of  the  sebaceoas  Klands,  and  hj/pe- 
ridrotit,  a  morbid  ooudition  of  the  sweat  glands. 
— AcTU  inclades  the  greaav  condition  of  the 
akin  called  idiorrluEa,  the  black  specks  seen  on 
tbeface  known  as  fleBh  worms  or  grabs,  and  also 
the  red  pimplea  or  pnstnles  observed  on  the 
face  and  back,  forming  actis  $implex,  toeetber 
with  the  red  condition,  with  mora  or  lesa  of 
papviles,  seen  aboaC  the  nose,  cheeks,  and  chin, 
known  medical  I;  as  aene  Tvmc^a,  Aeneieba- 
eea  or  Mborrhxa  is  dae  to  a  wrong  and  often 
excessive  secrelion  of  the  sebaceous  glands. 
Several  varieties  are  recognized.  At  times  tbe 
disorder  takes  the  form  of  great  oiliness  of  the 
snrface  of  the  face  or  scalp,  aeneitbaeea  oUota. 
Agsjn  it  wilt  be  seen  as  a  moss  of  greas?  scales, 
either  upon  the  face  or  in  the  hair;  scalp ;  this 
forms  a  considerable  portion  of  the  number 
of  cases  presenting  the  oonditjon  commonlj 
known  as  dandruff.  Here  tbe  greas;  coating 
of  scales  re-forma  as  often  as  it  is  removed  hj 
combing  or  shampoo,  and  is  a  oontinnal  source 
of  discomfort.  The  disorder  more  commonlj 
recognized  as  acne  is  that  characterized  b;  the 

Sreaence  of  black  specks  or  pimples  and  iu- 
smed  masses  upon  the  face,  back,  and  chest. 
The  black  specks  are  known  as  aene  pvnttata, 
or  comedo  (plural,  eomtdoTta)  \  the;  consist  of 
distended  seoaceons  glands  filled  with  hardened 
plugs  of  sebaceous  matter.  This  ma;  be  forced 
out  bj  squeezing  the  black  specks  between  the 
thumb  nails,  or  by  forcing  a  watch  key  down 
upon  them,  or  by  means  of  a  little  tube  made 
for  the  purpose,  with  a  very  small  opening. 
By  this  meant  a  yellowish  plug  of  varying 
length  is  extruded,  whose  outer  end  Is  black 
from  contact  with  the  air.  This  plug  is  com- 
posed of  sebaceous  matter,  epithelial  cells,  and 
minute  hairs  ;  and  oooasionally  there  may  be 
fonnd  in  it  a  minute  animal  parasite,  the  detno- 
dex  Jbllieulomm,  called  also  aearus  or  iteato- 
toonjhtlieulorvm.  (See  Epieoa,  vol.  vi,,  p.  694.) 
It  is  not  thought  that  this  animalcule  has  any- 
thing to  do  with  the  disease,  for  it  is  not  found 
in  every  comedo.  The  size  and  shape  of  the 
plog  and  its  blackened  extremity  have  given 
rise  to  the  popalar  impression  that  this  is  indeed 
a  worm  ;  hence  tbe  popniar  expression  of  "skin 
worms,"  or  ''grubs."  The  natural  termina- 
tion of  these  comedones  is  for  them  to  cause  in- 
flammation, resultini;  in  the  pimples  or  pustules 
of  ordinary  acne.  There  is  no  harm  in  remov- 
ing them  artificially,  though  this  is  not  cura- 
tive; for  if  the  cause  remains,  they  will  reap- 
pear as  often  as  removed.  The  cause  of  the 
various  forms  of  acne  is  undoubtedly  debility, 
both  general  and  local,  and  very  commonly  er- 
rors of  digestion  and  assimilation  can  be  readily 
detected.  The  treatment  shonld  always  be 
directed  to  removing  such  known  causes  as 
ooQstipatioD,  dyspepsia,  and  debility,  and  may 
iQclndeavorylargenninberof remedies:  there 
Is  no  speoifio  for  acne.    Tbe  local  applications 
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largely  oont^n  sulpbur  and  veriona  stimulants 
to  the  skin.  Tbe  avoidance  of  soap  is  nndonbt- 
edly  one  cause  of  the  blocking  up  of  the  folli- 
cles, and  the  proper  use  of  a  good,  non-irri- 
tating soap  will  do  much  toward  keeping  the 
face  free  from  acne.  Tonng  people  are  espe- 
cially inclined  to  have  acne,  and  there  will 
frequently  remain  a  tendency  to  relapse  until 
manhood  or  womanhood  is  established. — Bf- 
peridroM  signifies  on  excessive  secretion  of 
sweat,  and  is  sometimes  a  very  annoying  and 
obstinate  disease.  When  affecting  the  palms 
of  the  hands,  it  renders  them  clammy  and  dis- 
agreeable to  touch,  and  may  even  cause  them 
to  be  tender;  it  sometimes  affects  the  soles  of 
tbe  feet  to  such  a  degree  as  to  make  walking 
very  painful.  Sometimes  one  part  of  the  body 
will  sweat  greatly,  aa  tbe  armpits ;  or  occa- 
sionally we  have  excessive  sweating  of  one  side 
of  the  body;  and  often  we  have  tbe  general 
eweating,  exces^ve  especially  at  night,  seen  in 
phthisis  and  other  debilitating  diseases.  The 
aecretion  of  the  sweat  is  under  the  control  of 
the  nervous  system,  and  pnch  cases  seoerally 
exhibit  more  or  less  positive  signs  of  nervous 
weakness.  BoUadonna  and  atropine  are  the 
most  successful  agents  in  arresting  sweating, 
but  they  are  so  powerful  that  they  shonld  only 
be  employed  nnder  medical  guidance.  Bromi- 
^fMMia  the  term  applied  to  offensive  sweating; 
chTomidroHi  to  certain  cases  where  the  sweat 
has  a  peculiar  color,  sometimes  binisb  or  yellow- 
isli.  III.  Nbcbotio  Aptwttiosb,  orNauBOflKB, 
are  such  as  show  a  decidedly  nervous  element  or 
cause.  Tbe  most  prominent  of  these  is  totttr, 
herpa  totter,  or  shingles.  This  takes  the  form 
of  flat  vedcles  or  water  blisters  in  groups,  al- 
ways following  the  track  of  a  nerve.  The  pe- 
culiarity of  this  eruption  is  that  it  is  limited  to 
one  side  of  tbe  body,  for  the  reaaon  that  tbe 
nerves  pass  from  the  central  organ,  the  brain 
or  spine,  to  either  side,  and  do  not  cross  to 
any  extent  in  front.  This  accounta  for  the 
popular  impression  that  if  the  eruption  of 
shingles  extends  all  aronnd  the  body,  tbe  pa- 
tient will  die.  Tbe  eruption  cannot  go  aronnd, 
because  it  follows  only  the  distribution  of  the 
nerve  whose  disease  or  inflammation  causes  the 
skin  lesion,  and  that  Is  distributed  only  to  one 
side  of  the  body.  But  if  two  opposite  nerves 
are  thus  affected,  the  eruption  may  extend 
around  the  body,  and  this  has  been  observed 
without  fatal  result.  There  is  sometimes  very 
greet  neuralgic  pain  with  zoster,  both  before, 
during,  and  occasionally  for  months  after  the 
eruption. — Pruritui  or  itehing  is  another  nen- 
rotic  affection  of  tbe  skin,  thongh  it  is  far 
more  commonly  only  a  symptom  <d  other  dis- 
eaaes;  thus  we  have  intense  pruritus  in  ecze- 
ma, prnriga,  scabies,  &c.  As  a  separate  affec- 
tion, without  any  skin  lesions  except  those 
caused  by  the  scratching,  it  always  indicates 
some  aystemio  disorder,  and  may  give  very 
great  Eatress.  One  form  of  it  Is  known  as 
prvHtut  hUmalit,  or  winter  itching,  which 
comes  OD  with  the  cold  weather;  thia  affects 
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priDcipallj  the  back  of  the  abonlilers  ajid  arma, 
also  UI6  thiglia  and  calves.  The  itching  ia 
worse  after  nndreeeing  at  night,  and  sometimea 
Tenders  aleep  impoasible.  The  irritation  from 
nnderflannels  has  nndoabtedl?  Bome  share  in 
the  trouble,  and  the  skin  often  has  to  he  pro- 
tected from  them ;  bat  there  is  also  frequently 
present  the  state  known  Bs  oxalaria,  which 
requires  medioal  attention.  Local  applications 
are  onl;  of  partial  service,  bnt  give  some  mea^ 
snre  of  relief.  A  wash  with  two  or  more  tea- 
spoonfnls  of  bicarbonate  of  eoda  in  a  pint  of 
water  relieves  the  itching  somewhat;  also  an 
ointment  of  dre  to  ten  grains  of  carbolic  acid 
to  an  ounce  of  cosmoliaa  or  vaseline.  Pruri- 
tD3  of  the  genitals  is  oooasionally  very  distress- 
ing i  but  as  it  is  more  commonl;r  hat  a  wgn  of 
Other  dissase,  sometimes  of  diabetes,  its  treat- 
ment cannot  be  given  here.  IV.  EXCDATIVEOB 
ISTLAMMATOKi  AmoTioira.  No  fewer  than  81 
sltin  diseases  are  found  in  this  class.  First  there 
is  a  group  of  diseases  induced  by  infection  or 
contagion,  emhracine  those oommonir known  aa 
the  exanthemata.  For  these  see  Usieutg  (or 
rabeola),  Soaelkt  Feveb  (or  soarlatina,  nnder 
Fbvbbb),  Smallpox  (or  variola),  Ohiceen  Pox 
(or  varicella),  Vaoowamos  (or  vaooinia),  Eet- 
BiPELAB,  Olamdbrs,  and  Mauonakt  Pusthli. 
— Syphilu  is  a  disease  cansed  hj  the  entranoe 
of  a  specific  poison  Into  the  eastern,  where  it 
prodnoes  a  variety  of  olianges  which  may  af- 
fect every  organ  and  tissue  of  the  body.  The 
orif^nal  sonrce  of  the  contagions  principle  has 
been  the  object  of  much  study  and  oontroversy, 
bnt  aa  jet  very  little  ia  known.  Its  first  ap- 
pearance among  the  nations  of  Europe  is  gen- 
erally believed  to  have  been  abont  the  time  of 
the  discovery  of  America  by  Oolumbna.  There 
Is  also  great  difference  of  opinion  in  regard  to 
the  origin  and  meaning  of  the  name  syphilis. 
It  has  always  been  looked  upon  as  a  venereal 
disease,  beoanse  by  far  the  most  common  mode 
of  aoquiringitts  by  impure  contact;  bnt  it  is 
DOW  known  to  have  been  commnnioated  in  so 
many  different  ways,  that  it  no  longer  can  be 
always  regarded  as  a  venereal  disease ;  many 
are  now  suffering  from  syphilis  who  are  qniCe 
aa  innocent  of  its  acquirement  aa  is  the  child 
who  contracts  measles  or  scarlatina.  Thus, 
cert»D  cases  have  been  reported  where  the  dis- 
ease was  given  by  vaccination,  and  also  in  the 
rite  of  circumcision,  and  in  tattooing  the  skin ; 
other  aeries  of  oases  are  recorded  where  glass 
blowers  have  contracted  aypbitis  from  passing 
the  pipe  need  in  their  occupation  from  mouth 
to  month,  and  this  has  occurred  from  smoking 
pipes  and  from  cigars;  in  other  oasea  the  poi- 
son has  been  left  on  various  ntensilB ;  and  again 
many  surgeons  and  midwives  have  contracted 
the  disease  on  the  fingers  in  the  honorable  dis- 
charge of  their  dntiea.  When  infection  has 
taken  place,  there  is  developed,  at  the  point 
where  the  poison  gained  entrance,  what  is 
known  as  H  chancre,  or  the  initial  lesion  of 
syphilis.  This  is  often  an  insignificant  affair, 
sometimea  giving  very  little  trouble,  and  secre- 


ting bnt  little  matter,  so  that  it  is  even  over- 
looked ;  St  other  times  it  ia  large  and  awollen, 
and  canses  much  distress.  There  is  a  pecnliar 
condition  commonly  found  in  this  sore,  called 
induration,  a  term  which  has  reference  to  a 
certain  hardoeas  of  the  base  of  the  sore,  it  feel- 
ing almost  like  a  piece  of  cartilage.  Aseot^- 
ated  with  this  hardening  of  the  base  is  also  aa 
infection  of  the  neighboring  lymphatic  glands, 
BO  that  they  appear  as  kernels  of  vorioaa  uaea 
beneath  the  akin,  quite  movable  and  generally 
painless.  There  is  another  kind  of  sore  whioo 
ia  named  chancroid  (like  a  chancre),  or  called 
by  some  a  simple  chancre  or  non-infecting  sore, 
which  oocure  nnder  similar  conditions,  and  at 
times  greatly  resembles  the  initial  le^on  of 
syphilis,  but  has  no  connection  with  or  relation 
to  it;  it  is  simply  a  local,  contagions  sore, 
whioii  does  not  infect  the  system,  and  so  is  not 
followed  by  any  of  the  signs  of  syphilis.  The 
tenn  constitutional  syphilis  is  applied  to  the 
state  produced  by  the  action  of  the  syphilitio 
virus;  the  symptoms  present  may  be  most  va- 
ried, and  at  times  most  puzzling ;  every  organ 
of  the  body  ia  liable  to  be  aSected  in  some  way 
or  at  eome  time,  although  in  the  m^ority  of 
instancea  the  main  monifeststloaa  occnr  upon 
the  skin,  and  it  may  almost  be  said  that  no  cose 
of  syphilis  escapes  without  some  cutaneous  dis- 
order. The  term  secondary  syphilEs  naually 
refers  to  some  of  the  symptoms  daring  the 
earlier  years  after  infection ;  and  tertiary  syphi- 
lis represents  later  lesioos,  which  ere  more 
commonly  confined  to  the  bones,  nervous  sys- 
tem, die.  No  Rharp  line,  however,  can  be  drawn 
where  tbe  one  enoa  and  the  Other  begins.  Thna 
far  only  what  is  known  aa  acquired  syphilis 
has  been  referred  to — that  is,  that  form  of  the 
disease  in  which  the  individual  acquires  the 
syphilis  by  inoculation  at  some  period  after 
birth.  Hereditary  or  inherited  syphilis  has 
certain  differences  from  this.  It  is  gotten  from 
either  parent,  in  tbe  same  manner  in  which 
epilepsy,  oonsnmption,  and  gout  are  biherited, 
and  as  a  consequence  we  nave  not  the  first 
stage,  the  initial  lesion  or  chancre ;  the  erup- 
tion manifests  itself  on  the  skin  some  weeks  or 
months  after  birth,  or  the  infant  may  be  bom 
with  marks  of  the  disease  already  developed. 
Prominent  among  the  signs  is  a  certain  form  of 
sore  month,  somewhat  resembling  thrush,  which 
is  conta^ons,  and  from  which  healthy  persons 
are  occasionally  inoculated,  the  point  where 
the  poison  enters  becoming  a  chancre.  Wet 
nurses  have  thus  acquired  syphilis  from  dis- 
eased infants,  and  have  in  turn  transmitted  it  to 
others  not  previously  infected.  Care  should  be 
exercised  in  selecting  wet  nurses,  and  a  medi- 
cal examination  should  be  made,  for  cases  have 
occurred  where  very  serious  resolta  have  hap- 
pened by  the  introduction  of  disease  by  this 
means.  The  healthy  cuticle  is  a  protection 
against  the  entrance  of  this  and  other  poisons, 
and  where  inoculation  has  taken  place  it  can 
very  frequently  be  traced  to  some  previons 
break  in  the  skin,  as  a  cracked  Up,  a  fissured 
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nipple,  a  cut  or  wonni]  on  the  flnger  of  a  phj- 
aloian  or  midwife,  &o.  The  chanoroid,  bdng 
■  local  disease,  is  cared  bj  local  means,  and 
when  healed  the  disease  is  at  an  end.  The 
treatment  Ib  maintj  b;  canstica,  the  hot  iron, 
&C.,  bother  with  cleanliness.  The  prognosis 
of  Bj^hiliB  ts  more  aeriooB,  and  this  dlaeafte 
ebonla  nerer  be  Blighted ;  for  if  neglected  it  is 
capable  of  prodaclng  the  most  serioiis  roBolts, 
as  the  loss  of  e^eaight,  terrible  nerroos  disor- 
ders, paraljais,  &o.,  and  It  even  destrOTB  life. 
If  taken  well  in  hand  with  intelligence  and 
knowledge,  it  la  not  to  be  feared ;  for  in  by  far 
the  larger  nntnber  of  oasM  it  is  manageable,  and 
the  symptoms  can  be  removed  and  held  entirely 
in  ehecL  In  regard  to  its  complete  cnre  or 
eradication,  a  certain  nnmber  of  cases  tend  to 
get  wall,  and  the  patient  Boffers  comparatively 
little  from  his  disease ;  while  in  many  others, 
if  nnchecked,  it  goes  on  from  bad  to  worse. 
Bat  prolonged  treatment  doea  afford  immnnity 
from  attacks,  and  most  authorities  believe  that 
■yphilia  is  ultimately  cnrable ;  a  complete  cure 
cannot,  however,  be  prononnced  nntjl  a  con- 
siderable period  of  time  hai  elapsed  without 
any  symptoms.  An  average  dnration  of  treat- 
ment (which  should  be  regnlarly  interrnpted) 
is  abont  two  years  from  the  beginning  of  the 
course.  The  antidote  to  syphilis  ia  nndoubtedly 
meronry,  which  if  properly  naed  is  capable  of 
greatly  benefiting  uie  health  while  it  removee 
the  aymptoma.  In  regard  to  the  popular  fears 
aa  to  mercnry  remaining  in  the  avBtem,  they 
are  ntterly  nnfoanded,  as  far  as  relates  to  the 
intelligent  medical  nse  of  the  dmg  to-day.  In 
apite  of  the  various  attacks  upon  it,  it  still  con- 
stitntes  the  alieet  anchor  of  trentment  with 
those  who  see  most  of  the  disease  and  under- 
Btand  it  best.  Another  remedy,  iodide  of  po- 
taaunm  (also  iodides  of  ammonium  and  aodi- 
nm),  is  of  great  value,  eapeoially  in  the  later 
fbrma  of  eyphilia ;  but  it  Is  questionable  if  this 
does  more  than  remove  the  leaiona,  while  mer- 
cury controls  the  disease.  Gold  has  been  high- 
ly praised  aa  a  remedy  in  ayphilia,  in  place  of 
mercury,  and  there  is  some  reason  for  belief 
in  its  efficacy.  Still  other  remedies — indeed, 
very  many — mayberequiredfrom  time  to  time, 
to  meet  the  various  forms  of  the  disease  and 
the  prostration  of  the  system  which  it  eansea. — 
A  large  proportion  of  the  more  common  in- 
fiammatory  disorders  of  the  akin  are  also  io- 
clnded  in  this  class,  such  aa  eczema,  lichen, 
herpes,  psoriaBis  (see  Lkpb*),  urticaria  (see 
Vbttt.e  BAsn),  erythema  (see  Erttrkha),  fn- 
ronculuB  (see  Bolt),  &c. — Ectetaa  exhibits  so 
many  featores  and  phases  that  it  is  impossible 
to  describe  it  brieny  so  that  it  can  always  be 
recognized.  It  is  a  distinct  disease,  separate 
from  ail  others,  and  is  not,  as  many  suppose, 
a  generic  term  for  disorder  of  the  akin.  It  is 
an  intlammatory  affection,  characterized  by 
redness  and  itchins,  with  ezodation  irom  the 
blood  vessels,  whlcn  in  the  more  acute  forms 
may  appear  on  the  snrface  in  vesicles  or  pus-  ! 
tnlea ;  or,  if  (he  aurface  be  broken,  it  ezndea  at ; 


a  sticky  secretion ;  or,  in  more  ohronle  states, 
the  exndation  is  retained  in  the  meahea  of  the 
akin  and  causes  thickening  of  the  inU^ment. 
The  extent  of  the  eruption  may  vary  from  a 
very  small  red  patch,  giving  comparatively  li^ 
tie  annoyance,  even  to  the  extent  of  covcriDg 
the  entire  body.  Itching  is  always  a  ohstac- 
teristic  symptom,  which  may  l>e  so  sevo'e  as  to 
drive  the  patient  almost  frantic,  and  often  such 
as  to  prevent  sleep  for  long  periods.  £cz«nu 
attacks  both  aexea  aboot  equally,  and  all  ages. 
It  is  by  far  the  most  frequent  of  all  diseaaes  of 
the  skin,  and  formsatleastcmetbird  of  all  cases 
collected  in  atatiadcs.  It  ia  most  commonly  setn 
in  infancy,  where  it  takes  the  name  of  "  mill 
crusL"  Formerly  it  waasnpposed  to  be  in  some 
way  connected  with  the  taking  of  milk  by  the 
infant^  whence  its  name,  but  is  now  known  lo 
occur  nnder  many  different  condiUona  The 
eame  ernption  later  in  life  goes  by  the  name  of 
"  tooth  rash,''  and  the  irritation  produced  by 
the  cutting  of  each  tooth  may  be  followed  by 
a  new  eruption.  Bat  this  is  not  the  sole  caoae, 
and  infants  affeeted  with  it  can  be  treated  so 
that  neither  the  milk  nor  the  teeth  will  cause  it 
to  appear.  There  ia  absolately  no  barm  in  cur- 
ing eczema,  but,  onthe  contrary, if  pr<q>erdiet- 
ary,  hygienic,  and  medicinal  treatment  is  car- 
ried out,  the  sufferer  will  be  improved  in  health 
while  the  eroption  is  cared.  The  most  com- 
mon locations  for  eczema  are  the  face  sad 
head  and  the  flexor  snr&ces  of  the  extremities, 
as  the  bends  of  the  elbows  and  knees,  the  geni- 
tal region,  &o.  The  banda  are  also  very  fre- 
quently the  seat  of  the  disease,  and  it  may 
prove  very  obstinate  there,  also  on  the  face 
and  about  the  ankles.  When  it  oocars  in  the 
Jointa  it  ^ves  rise  to  very  painfal  cracks  or 
fisanree,  which  may  render  the  hands  almost 
nseless.  The  eruptions  known  as  "  washer- 
woman's itch,"  "bricklayer's  itch,"  "grocer's 
itch,"  and  "baker's  itch  "  are  eoaema  caused 
by  the  irritating  action  of  soap  and  water,  sods, 
mortar,  Ac.  Barber's  iteh,  as  already  mea- 
tSoned,  ia  quite  a  different  affection,  caoaed  by 
a  vegetable  parasite,  and  always  acquired  by 
contagion.  Eczema  often  haa  a  local  eanae  for 
the  particular  outbrealc,  but  there  is  a  consti- 
tutional state  beck  of  this  which  is  as  yet  im- 
perfectly understood.  It  is  imdonbt«dly  eaa 
of  debility,  bat  there  is  also  something  mors. 
The  secretions  are  apt  to  be  deranged  in  ecze- 
ma; constipation  is  very  common,  and  the 
urine  often  presents  changes,  shown  by  the 
presence  of  tne  orates  and  oxalate  of  lime.  In 
other  words,  there  are  certain  signs  of  imper- 
fect elaboration  of  food,  and  of  imperfect  re- 
moval of  waste  products,  which  are  as  much  I 
pert  of  the  disease  aa  is  the  local  trouble  on 
the  akin.  The  treatment  of  eczema,  therefwe, 
should  be  threefold;  first,  removing  or  abatain- 
ing  from  the  exciting  canse  of  the  ontbreak: 
second,  the  proper  protecting  of  the  diaeas«d 
parts;  and  third, enitahlemedioal  couBtitation- 
al,  dietetic,  and  hygienic  treatmenL  Some- 
times we  have  to  do  the  two  latter  while  th« 
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fint  cannot  be  acconiplisbed  perfectlj,  aa 
when  tlia  patient  depends  apoo  an  occopa- 
tioa  which  ia  ia  part  a  oaiue  of  the  eraption. 
Even  here,  however,  we  have  reason  to  be- 
lieve that  if  all  else  were  quite  right  the  ooca- 
patioD  might  be  barmlesa  to  produce  trouble; 
thns,  many  washerworoeo.  plasterers,  &c.,  have 
no  ^n  (liffioaltf,  and  the  indiTidnala  affect- 
ed often  carry  on  the  oooapation  for  a  long 
time  without  iil  eifeota,  until  Bome  Bystemic 
cause  ariaea ;  and,  farthermore,  thej  may  re- 
turn to  the  same  ocoupatiou  when  reatored 
to  health  and  remain  free  from  the  eniption. 
Not  even  an  oatliae  of  the  treatment  which 
ia  of  aerrioe  can  be  givea.  here,  for  it  must 
vary  with  each  case.  When  there  ia  an  acute 
inflamed  surface  the  ooverings  mast  afford 
proteotion  and  be  non -irritating,  .whereas  in 
more  ohronio  forma  very  ooosiderahle  stimu- 
lation may  be  required  to  remove  the  disease. 
In  like  manner  the  internal  treatment  must 
vary  with  the  conditions  present.  Araenlo  is 
very  oommonly  required,  but  ia  not  ODiversally 
beneficial,  and  should  only  be  administered  bj 
medical  advice.  In  the  more  acute  forms  of 
the  eruption  it  will  otten  be  found  to  do  poai- 
tive  harm,  increawog  the  disease.  When  giv- 
en medically,  arsenic  is  perfectly  harmless;  it 
does  not  reuiun  in  the  system,  and  there  is  no 
snoh  thing  aa  a  chronic  arsenical  poisoning  oc- 
curring from  its  nse  as  a  drug. — Liehan  much 
resembles  eczema  in  many  of  its  feataroa ;  bnt 
the  characteristic  of  the  eniption  of  lichen 
is,  that  it  is  always  composed  of  separate  red 
points,  or  papalea,  which  may  run  together 
somewhat,  but  which  never  coalesce  to  form 
the  moist  snrfacea  seen  in  ecxema.  There  is 
no  eindation  <tr  ooiing  in  lichen,  nnlass  it  has 
bean  very  greatly  scratched  or  torn,  when 
there  may  be  some  inflammatory  exudation; 
but  this  has  a  strong  tendency  to  cease  and  to 
dry  np,  whereas  in  eczema  the  tendency  is  the 
other  way.  We  may  have  a  papular  eczema 
which  resembles  lichen  very  closely,  and  the 
diagno^  between  the  two  may  sometimes  be 
in  much  douhL  Lichen  as  a  rule  attacks  the 
extensor  surfaces  of  the  body  like  psoriasis 
(see  Lkpba),  whereas  eczema  ohooaes  the  softer 
skin  of  the  flexor  surfaces,  as  at  the  bend  of 
the  elhowB,  kneea,  &a.  The  cansea  of  lichen 
and  its  treatment  are  maoh  the  same  aa  those 
of  eczema. — Prurigo  is  another  papular  emp- 
tion  belonging  to  this  group.  Here  the  papules 
are  larger,  more  apt  to  be  of  the  color  of  the 
akin  except  when  scratched,  and  conaequently 
tna^  often  be  felt  by  the  finger  when  liardly 
visible  externally,  as  small  ahot-Iike  elevations 
beneath  the  skin.  Its  favorite  seat  is  over  the 
front  Borface  of  the  lower  legs  and  thighs,  also 
later  the  foreanns,  arms,  and  body.  It  is  rare 
in  this  country,  but  not  very  uncommon  in 
Germany.  It  is  well  nigh  incurable,  and  the 
itching  attending  it  when  fully  developed  is 
most  intense.  It  is  not  contagioua,  and  ia 
moat  common  among  the  poor  and  ill  oared 
for. — Berpti,  hydroa,  pemphiffm,  and  potnpko- 


lia  are  affections  of  the  skin  characterized  by 
the  formation  of  large  vesicles  and  bulls,  or 
water  blistera,  filled  with  a  clear  fiuid  (serum). 
They  differ  somewhat  from  each  other,  but 
possess  the  feature  in  common  of  more  or  less 
flattened  elevations  of  epidermis  containing  a 
yellowish  fluid,  with  comparatively  little  in- 
flammation around.  The  most  common  form 
of  theee  lesions  is  h«rpe»  aotUr  or  tona,  popu- 
larly known  aa  "ahinglea,"  which  has  already 
been  described  as  a  neurosis,  because  its  defi- 
nite cause  is  the  inflammation  of  the  nerve  (and 
its  ganglion)  distributed  to  the  affected  region, 
Pemphigua  is  a  more  dangerous  affection ;  liere 
the  bliijters  are  apt  to  be  much  larger,  even  up 
to  the  size  of  halt  a  hen's  egg ;  they  appear  ir- 
regularly over  the  surface,  are  always  attended 
with  great  debility,  and  the  patient  may  die  of 
the  disease.  The  real  cause  of  pemphigus  is 
unknown ;  it  is  undoubtedly  dne  to  nervous 
disorder,  and  the  one  remedy  which  has  most 
control  over  it  is  arsenic  administered  freely. 
— There  are  five  affections  belonging  to  this 
class  which  are  characterized  especially  by  the 
production  of  pus :  theae  are  aycosis,  impetigo, 
ecthyma,  furuncle  (see  Boil),  and  anthrax  (aee 
Oabbdxcue).  Syconi  is  an  inflammation  of  the 
heardeil  face,  characterized  by  the  presence  of 
small  puatnlea  around  the  haira,  with  more  or 
less  inflammation  between.  It  consists  of  a 
deep-seated  inflammation  around  the  follicles, 
BO  that  when  the  pus  or  matter  reaches  the 
surface  it  has  traversed  the  length  of  the  hair 
follicle,  and  the  hair  stands  loose  as  in  a  well 
of  pus,  and  can  he  extracted  almost  without 
pain.  The  disease  commonly  called  "  barber's 
Iteh,"  or  parasitic  sycosis,  ia  really  a  tinea  or 
ringworm  of  the  heard,  caused  by  the  presence 
o(  the  vegetable  parasite  triekophyton  tonni- 
rant,  as  described  under  the  first  group  of  dis- 
eases; sometimes  this  causes  much  inflamma- 
tion, and  the  condition  is  very  similar  to  true 
syoosis.  This  latter,  however,  is  qnite  a  dif- 
ferent disease,  not  at  all  contagious,  hut  due  to 
internal  cansea  and  closely  allied  to  eczema. 
fmpetiffo  is  a  pustular  eruption  affecting  any 
portion  of  the  l>ody,  made  up  of  separate  small 
collections  of  pus  or  matter  on  inflamed  i>asee ; 
these,  if  not  irritated,  last  but  a  few  days,  dry 
into  a  crnat,  and  disappear,  leaving  no  soar. 
Older  writers  gave  the  name  of  impetigo  to 
many  cases  which  are  now  recognized  as  a  pus- 
tular eczema,  the  pustular  element  resulting 
from  a  low  or  acrofnloua  state  of  the  system ; 
this  form  of  eczema  takes  the  name  of  E.  ptutu- 
iMum  or  impeligirtcmm.  Ecthyma  ia  much 
the  same  process  aa  impetigo,  except  that  iia 
elements  are  larger,  more  inflamed,  with  a 
larger  and  deeper  base  and  crust,  and  generally 
leave  a  sear.  The  eruptions  caused  hy  scabiea 
or  "  the  itch,"  and  also  by  pedieuli,  may  be 
impetiginous  or  ecthywatons.  Furnnclea  or 
boils  and  carbuncles  are  hut  the  same  proceaa, 
only  a  still  deeper  and  larger  amount  of  tissue 
is  involved,  and  there  is  a  central  slough  or 
portion  of  dead  skin,  the  "  core,"  after  the  r» 
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moval  of  which  they  heal.  AH  tliew  ststw 
ohtiracteriEed  by  the  preeenoe  of  pas  are  iudio- 
ative  of  gre&tly  lowered  vitality,  and  power- 
fnl  tonics  are  alwaja  demanded.— Several  forma 
of  ordinary  in&ammation  of  the  akin  are  recog- 
nized by  dermstoloirists  ander  the  name  of 
dermatitit.  Tbeaeare:  1,  dermaiilu  eaUtriea, 
where  the  irritating  agent  is  heat  or  cold  (see 
BDRNa  AND  SoALDB,  and  Chilblain)  ;  2,  der- 
matitit ventTtata,  or  inflamroation  produced  by 
poiaonous  agents,  which  may  be  vegetable,  as 
in  the  ca«e  of  poison  ivy  and  poison  samach  (see 
Sumach),  or  from  variona  agenta  and  dyes,  aa 
in  certain  highly  colored  woollen  goods,  aocba, 
&o.,  or  by  croton  oil,  tartar  emetic,  arnica, 
megereon,  or  maatard ;  B,  dermatitit  trautTUt- 
liea,  where  the  iiiflaniroatio&  is  due  to  me- 
cbanicat  injury.  The  state  of  the  akia  va- 
ries in  these  cases  according  to  the  natare  and 
the  severity  of  the  inflammation,  and  the  treat- 
ment is  based  on  aar^cal  principlea,  being 
soothing  and  protective.  The  treatment  of 
buma  with  bicarbonate  of  soda  is  now  accepts 
ed  as  of  great  service,  and  conaists  of  a  aola- 
tion  of  a  few  taaspooDfula  of  the  bicarbon- 
ate in  a  pint  of  wal«r.  kept  continnally  applied. 
V,  UxiioBRHAaio  AFFEonoNa.  This  gronp 
comprises  porpara,  Itiematidrosis  (or  bloody 
sweat),  and  scorbutus  (see  Bottbvt).  Purpura, 
or  "tiie  pnrples,"  is  chBract«rized  by  the  ajjpear- 
ance  benewi  the  skin  of  small  purplish  spots 
of  vartons  sizes  and  shapes,  more  often  round, 
oaiiaed  by  the  effusion  of  blood  or  of  ita  color- 
ing matter  into  the  teztnre  of  the  skin.  These 
spots  may  be  slightly  raised  at  first,  bnt  as  a 
rule  are  on  a  level  with  t^e  alun,  and  present 
the  ^uliarity  as  distinguished  from  other 
emptiona  that  they  do  not  disappear  at  all  on 
pressure.  Other  red  eraptions,  uue  to  congeS' 
tion  or  inflammation,  are  caused  momentarily  to 
disappear  or  to  become  much  \osa  marked  when 
the  finger  is  pressed  upon  them  and  quickly 
withdrawn ;  but  with  the  stains  of  purpura 
aad  scnrvy  this  does  not  occur.  The  most  com- 
mon place  for  purpara  to  appear  first  is  just 
betow  the  knees,  or  at  the  ankles;  later  it  af- 
fects the  forearms,  and  in  severe  cases  much  of 
the  body  ma;  be  covered.  The  ^ots  nsaally 
appear  in  crops  from  day  to  day;  and  as  the 
individual  ones  laat  abont  a  week  before  they 
are  alworbed,  they  may  usually  be  observed  in 
all  stages,  from  the  brighter  red  or  purple  ones 
of  to-day,  through  the  more  brownish  ones  of 
yesterday,  to  the  faintly  marked  greenish-yel- 
low stains  a  week  old.  Purpura  hamorrhagiea 
is  the  same  affection  in  a  very  much  more  ag- 
gravated degree,  in  which  there  are  hnmor- 
rlinges  from  tlie  mouth,  nose,  stomac)i,  bowels, 
kidneys,  &c. ;  and  unless  relief  is  obtained,  the 

Eatient  dies.  The  treatment  of  purpura  should 
e  tonic  and  addressed  to  the  nervous  system. 
Iron,  strychnine,  qninine,  and  cinchona  bark 
are  all  of  great  service.  Ergot  is  most  to  be 
relied  upon  for  checking  the  hemorrhages  and 
really  arresting  the  disease,  aud  shonld  be  giv- 
en in  very  full  doses ;  tnrpeotineisalao  of  great 


eo,  or  pelioii*  rhevmatiea,  is  cnaracterized  by 
hemorrhages  in  the  skin'j  but  it  exhibits  also 
certain  rhenmadc  elements  which  go  to  pl«ae 
it  rather  as  a  papular  erythema,  and  it  is  little 
influenced  by  ergot,  but  generally  controlled 
by  quinine.  Hwmatidron*,  or  bloody  sweat, 
is  a  very  rare  affection,  bnt  has  been  sufficient- 
ly attested  to  be  believed  in  by  dertnatdogista. 
It  oonsists  in  the  oozing  ftoTa  the  pores  of  the 
skin  of  a  bloody-colored  fluid,  which  comes 
from  rupture  of  or  transudation  from  the  blood 
veasela  conneeted  with  the  sweat  glands.  It  is 
dne  to  intense  nervooa  prostration,  and  is  re- 
lated to  purpura  and  treated  by  the  same  reme- 
dies. YI.  llTPERTKOPnio  Appkcttoks.  Id  this 
cl BBS  are  inci ailed  SI  diseased  conditions, 
grouped  under  the  different  elementsof  skin  af- 
fected, and  each  characterized  by  hypertrophy 
or  unnatural  increoBe  of  the  portion  of  the  skin 
forming  its  seat.  Lentigo,  or  freckles,  consist 
of  deposits  of  pigment  of  varying  siie  in  the 
deeper  layera  of  the  cuticle,  neit  to  thepapilln, 
and  cannot  therefore  be  removed  by  rocasnrei 
which  simply  affect  the  outer  hard  layers. 
Freckles  appear  to  be  owing  to  the  action  of 
the  sun,  but  it  is  thought  that  this  is  not  always 
so,  because  they  are  also  fonnd  on  parta  of  the 
body  which  are  not  eipoaed  to  sunlight,  and 
many  are  troubled  with  them  quite  as  much  is 
winter  as  summer.  Chloatma,  or  moth  (called 
also  liver  spots),  is  similar  to  lentigo,  but  the 
staining  is  in  larger  patchea  and  is  of  a  deeper 
brown.  It  is  seen  eepecially  on  the  forehead 
and  cheeks,  also  on  the  chin,  and  sometinMS 
on  the  lips,  as  a  brownish  discolorati<«k,  with 
sharply  defined  edges,  level  with  the  skin, 
>imooth  on  the  surface,  with  out  aoaleo,  and  ap- 
parently indelible.  The  seal  of  the  pigmenta- 
tion is  the  seme  as  in  lentigo;  the  causes  ire 
still  somewhat  obscure,  though  it  seems  certain 
that  both  disturbances  of  the  liver  and  diseasea 
of  the  female  eeiuat  organs  can  give  rise  to  it 
There  are  many  lotions,  &c..  advertised  surely 
to  remove  these  moth  patches ;  suffice  to  say, 
that  they  do  not  accomplish  their  end,  and  if 
the  discoloration  is  removed,  it  is  quite  lik«ly 
to  return  if  the  cause  is  not  removed  as  well 
Uost  of  the  remedies  for  the  removal  of  tbees 
pigmentary  diseases  contain  mercury,  which 
is  perfectly  safe  if  used  under  proper  medical 
guidance.  Another  hypertrophy  of  the  eoloi^ 
ing  matter  of  ihe  skin  ia  the  so-called  mole, 
natfvt  piffjnentorus,  the  pigment  birth  marks 
or  mother's  marks.  These  consist  of  brown- 
ish patches  of  various  size  end  shape,  often 
quite  large,  which  may  be  more  or  less  raiind 
above  the  level  of  the  skin.  When  hairs  grow 
from  them,  they  take  the  medical  name  of  ti«. 
eui  pihtu*.  There  is  another  form  of  natTin 
colled  also  mother  mark  by  the  laity — namely, 
the  vascular  nevus,  vulgarly  called  claret  slain 
or  port-wine  mark.  This  may  at  times  rsuae 
a  hideous  deformity  in  the  large  extent  of  deep- 
ly colored  skin,  occupying,  for  instance,  a  large 
part  of  the  face.    It  is  due  to  an  enlargement 
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and  moltlplicatloii  of  tbe  CBitilliu?  blood  vessels, 
which  otfaerwbe  should  be  iuvisibla.  There 
are  maoj  foolish  popular  opinioDS  in  regard  to 
tbe  csDsation  of  these  so-CBlled  birth  marks, 
and  raanj  foolish  popakr  pr^udices  against 
their  removal.  One  will  often  be  told  that  his 
mother  while  pregnant  was  frightened  hj  a 
moQse,  for  instance,  and  that  as  a  resnlt  the 
brown  stain  came  on  the  child;  or,  that  she 
spilled  some  otaret,  or  In  eating  strawberries 
or  raspberries  stained  the  corresponding  part 
of  her  own  person,  and  the  red  atain  came  on 
the  child  as  a  conseqaence.  Snch  stories  be- 
long to  the  age  of  rajaticism  in  mediL-ine,  and 
with  more  enlishteniQent  will  pass  from  the 
popnl&r  mind.  The  prejadice  against  the  re- 
moval of  these  deformities  is  quite  as  ground- 
less. There  is  no  sensible  objection  to  it  ex- 
cept the  difficulties  inherent  in  the  procedare. 
No  washes  or  mere  local  applications  will  be 
of  any  nse,  and  aurgioal  interference  is  alone 
of  service.  The  smaller  neevi  ma^  be  excised, 
and  even  the  larger  pigmentary  nevi  have  been 
removed  succesifui^  piecemeal,  withont  leav- 
ing mnch  Hear.  The  vsscalar  n»vi,  or  clsret 
stains,  may  also  be  removed  aurgioallv  in  sev- 
eral waja :  they  may  be  treated  by  the  intro- 
duction of  needlea  and  the  passage  of  an  elec- 
tric current  through  them — electrolysis;  or  a 
hot  instrument  may  be  employed  to  bam  them 
soperflcially.  Other  metlioda  have  been  pro- 
posed and  employed  with  varying  success;  aa, 
making  multiple  cuts  across  the  vessels  in  such 
a  way  as  to  cut  off  the  droulation,  or  accom- 
plishing the  same  end  by  repeated  pricking 
with  a  bundle  of  needles  dipped  in  carbolic 
aoid,  mnch  as  in  the  process  of  tattooing.  All 
methods  of  removtd  of  these  deformities  are 
followed  by  more  or  less  scarring,  but  if  well 
done  tbe  disfigurement  is  much  less  than  that 
occaaionad  by  tbe  original  disease;  the  last 
procedare  is  perhaps  attended  with  the  least  ci- 
catrix.— The  nest  group,  of  six  disensea,  where 
there  is  hypertropny  of  the  epidermis  and  pa- 
pilla), has  its  chief  interest  in  iehlhyoiu  or  the 
so-called  flah-altin  disease.  The  resemblance 
to  fiab  scales  (l^Et,  a  fish)  ia  more  fancied 
than  real,  tliongh  some  cases  exhibit  a  very 
eurioiis  checkered  soaling  strongly  su^^ive 
of  a  flsh.  The  aldn  is  harsh  and  dry,  seldom 
perspires,  and  the  patient  is  continually  sensi- 
tive to  cold,  and  m  winter  may  saffer  very 
mnoh.  In  some  eases  the  epidermal  tbickeDing 
becomes  very  considerable,  and  maj'even  stand 
np  in  masses  which  have  su^ested  a  resem- 
blance to  spines ;  and  snch  cases  have  been  ex- 
hibited ander  the  name  "  porcupine  men." 
Hild  casea  of  this  very  cnriooa  affection  in  one 
or  another  form  are  not  very  uncommon,  Tbe 
disease  ia  well  nigh  incurable,  although  mueh 
may  be  done  to  mitigate  the  Buffering  of  severe 
cases,  or  to  allay  the  annoyance  of  lighter  ones, 
by  means  of  alkaline  and  steam  baths  and  the 
aubsequent  and  continual  use  of  greaay  matter 
to  the  skin.  It  is  a  diaease  of  childhood,  and 
rarely  if  ever  develops  for  tbe  firat  time  late  ia 


life ;  children  are  oceuIoiialTy  bom  with  It.  It 
shoidd  always  be  treated  when  it  first  appeara, 
and  that  faithfully  and  persistently ;  for  it  is 
only  in  ohildhood  that  we  can  hope  to  arrest 
the  diseased  skin  formation,  and  cases  long  neg- 
lected seldom  if  ever  retom  to  perfect  health. 
— Hypertrophies  of  the  connective  tissue  em- 
brace several  very  interesting  diaeaaea,  which 
may  be  briefly  mentioned.  Selerodtmta,  or 
hide-boumt  skin,  is  a  condition  in  which  the  skin 
becomes  hardened  until  it  resembles  tanned 
sole  leather,  when  it  contracts  and  binds  down 
tbe  part  with  a  viae-like  grip,  to  anch  a  degree 
as  even  to  oanse  absorption  of  the  musdea  be- 
neath. More  generally  this  occnra  in  patches 
or  streaks,  as  down  a  limb;  sometimes  it  in- 
volves the  whole  limb,  and  the  member  ishard, 
stiff,  and  contracted ;  or  again  it  may  attack  the 
cheat,  when  the  contraction  of  the  skin  so  hin- 
ders breathing  that  great  distress  and  even 
death  may  eusne.  Saierema  ttMnaUfrwn  ia 
nearly  the  same  affection  in  infants,  where  al- 
most the  entire  sarfaoe  may  become  involved 
in  a  process  of  hardening,  bc^niog  on  tba 
lower  extremities  and  extending  upward.  It 
may  appear  early  in  infancy,  or  be  congenitaL 
It  is  generally  fatal.  Morphaa  refers  to  cases 
where  there  is  one  or  more  spots  of  hardened 
tissue,  somewhat  resembling  that  of  scleroder- 
ma, bat  having  cerCtun  dilferences  from  this: 
the  edges  of  the  patches  are  nsaally  sharply  de- 
fined, and  may  be  readily  detect«d  by  the  feel ; 
there  ia  a  purplish  or  lilac  border  around  each 
patch ;  and  there  is  not  the  t«ndenoy  to  exten- 
sion over  a  larger  surfkoe,  or  to  contraction  of 
the  affboted  portion  of  skin,  reauicing  in  de- 
formity or  annoyance,  shown  in  scleroderma. 
In  all  these  three  affeotione  the  diseased  akin 
has  a  bard,  brawny  feel,  and  cannot  be  pinched 

3)  as  con  healthy  skin.  The  caasea  of  these 
terations  are  suspected  to  be  nervous  in  ori- 
gin, while  the  real  easenoe  of  disease  may  lie 
in  the  lymphatics.  Not  very  maoh  can  l>e  ao- 
complishod  medically,  though  some  casea  yield 
furl;  well  to  electricity.  El^hantiatu  Ara- 
bum  has  already  been  deacribed  in  a  separate 
article,  in  connection  with  leprosy,  which  latter 
was  formeriy  called  eitphantiatit  Onxoorwn; 
the  two  diseases  are  entirely  distinct  from 
each  other.  (See  ELXPHAiinAais.) — Hyper- 
trophy of  hair,  hirtutUt,  aometimea  is  the  oanae 
of  great  annoyance,  socially  on  the  faoe,  arms, 
and  neck  of  ladies.  Occasionally  it  attains  re- 
markable proportions,  as  in  the  cases  of  the 
so-called  bearded  women,  where  the  entire  face 
will  be  covered  with  a  beard  as  perfect  and 
complete  as  a  man's.  Buch  casea  have  been 
observed  medically  with  great  core,  and  tho 
subjects  are  found  to  have  the  attributes  of 
w<»iieo,  and  a  recent  instance  o(  some  note  was 
tbe  mother  of  several  children;  nsually,  bow- 
ever,  it  is  asserted  that  females  wiUt  such 
beards  appear  quite  maaouline  io  the  voice, 
form,  &c.  These  casee  are  of  course  only  medi- 
cal curiuutiea,  aod  no  attempt  at  relief  could 
be  reasonably  made.    Bat  when  hair  growa  to 
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a  moderate  extent  on  the  face,  eapeciaJIy  about 
the  chin  and  iipp«r  Up,  medical  skill  can  offer 
relief  from  the  deformi^.  Man^  remedies  ore 
adTOrtised  tinder  the  name  of  depilaCoriee  for 
the  removal  of  these  obnoxioni  growths,  but 
from  the  natnre  of  the  case  they  are  and  must 
be  nselass  for  permanent  relief.  The  hairs 
reach  down  tbrongh  almost  the  entire  depth  of 
the  skin,  and  are  nrmly  imbedded  in  the  hair 
folticlw.  At  the  bottom  of  each  follicle  there 
is  a  minnte  projection,  known  as  the  heir  pa- 

fiilla,  from  which  the  hair  is  believed  to  take 
ts  growth.  Ai  long  as  this  papilla  and  the 
bottom  of  the  follicle  remain  intact,  and  pos- 
aessed  of  oatritive  power,  hwr  will  be  formed, 
which  is  paehed  to  the  surface  and  beyond  by 
the  newly  developed  portion  beneath,  Wiieu 
the  hair  is  extracted,  this  papilla  is  atill  left; 
and  if  the  person  be  in  health,  a  new  hair  is 
formed  and  soon  appears  at  the  aniface.  This 
ia  observed  practically  when  the  burs  are  ex- 
tracted in  the  esse  of  ringworm.  It  is  useless 
therefore  to  attempt  to  get  rid  of  these  encum- 
brances by  nmply  pulling  them  out,  for  the  fol- 
licle is  stimnlated  thereby,  and  greater  growth 
ensues.  The  "depilatories"  which  ore  war- 
ranted to  remove  the  hair  consist  of  corrosive 
eabstances,  such  aa  quicklime  and  baryta ;  and 
the  directions  are  to  make  them  into  a  paste 
with  water,  to  apply  this  to  the  skin  for  a  few 
moments,  and  then  to  scrape  the  surface  with 
a  dull  instrament,  as  a  paper-cntter.  Now, 
what  has  been  done)  Exactly  the  same  as  is 
aocomplisfaed  when  a  man  shavea,  except  that 
the  paste  softens  the  hairs  more  than  the  soap 
doe^  and  the  shaving  is  therefore  done  with  a 
blunt  instrument  instead  of  a  sharp  razor.  But 
neither  prevents  the  regrowth  of  the  hair,  al- 
though the  paste  perhaps  softens  it  to  a  little 
distance  below  the  surface,  and  it  does  not 
grow  again  quite  so  quickly.  Certain  diseases, 
as  sycosis  and  others,  reach  down  and  destroy 
the  whole  follicle  and  the  papilla,  and  may  be 
followed  by  baldness:  and  this  method  mnst 
be  imitated  medically  if  permanent  removal  of 
superfluous  hair  is  deured.  Occasionally  one 
sees  on  the  chins  of  ladies  small  black  marks 
where  they  have  attempted  thus  to  destroy  the 
follicle  by  thmsting  a  hot  needle  into  it,  and  a 
small  portion  of  soot  from  the  blackened  needle 
has  been  deposited  beneath  the  skin,  forming 
an  indelible  tattoo.    The  plan  has  been  pro- 

Sosed,  and  successfully  carried  oat,  of  intro- 
ucing  a  fine  three-cornered  needle  into  each 
follicle,  deep  enough  to  penetrate  the  papilla, 
and  then  by  a  few  rapid  twirls  causing  its  de- 
struction and  an  inflammation  of  the  follicle, 
which  effectually  precludes  the  new  formation 
of  hair.  The  same  may  be  aocompliahed  by 
tntrodnoing  the  needle  and  then  attaching  it  to 
the  ne^tive  pole  of  a  galvanic  battery,  while 
the  positive  pole  is  held  in  the  hand ;  electro- 
lytic action  then  takes  place  around  the  needle, 
the  hair  is  loosened,  and  the  follicle  ia  so  altered 
as  to  cease  to  proidace  hair.  Both  of  these 
methods  ve  sncoessful  in  only  a  certain  pro- 
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portion  of  the  h^rs  operated  upon,  because  of 

the  great  difficulty  of  so  introducing  the  needle 
and  completing  tjie  operation  that  the  papilla 
and  bottom  of  the  fcJIicle  shall  be  destroyed. 
Both  procedures  are  moderately  puntul.  VII. 
Atbofbio  AvrxonoNB.  This  class  comprises 
those  diseases  which  are  characterized  by  atro- 
phy of  oae  or  more  elements  of  the  skin.  The 
most  interesting  are  tboee  in  which  the  pigment 
of  the  skin  undergoes  changes  or  is  found  un- 
naturally distributed.  These  cases  are  known 
as  aUnnUmv*  and  Uueoderma  or  vitilijio.  Albi- 
nismns  is  the  term  applied  to  those  cases  popu- 
larly known  as  albinos,  M-here  the  pigment  or 
coloring  matter  of  the  body  is  deflcient,  and  aa 
a  consequence  we  have  a  white  waxy  skin, 
white  or  very  light-colored  hur,  and  pink  eyes 
from  the  want  of  coloring  matter  in  the  eyes. 
(See  ALBiHoa,  and  Goia>LxxioN,)  LeooMler' 
ma  or  vitiligo  ia  characterized  by  the  presence 
of  pretty  sharply  defined  patches  of  whit«ned 
skin  snrrotinded  by  a  surface  somewhat  darker 
than  natural.  These  light  spots  are  generally 
of  a  ronndish  outline;  they  appear  email,  and 
gradually  enlai^  until  a  considerable  surfaca 
may  be  ^ect«d.  They  usnally  come  quite  sym- 
metrically, as  on  the  backs  of  the  bauds  or  fin- 
gers, or  on  both  sides  of  the  neck.  Thej  ore 
generally  worse  in  summer  than  in  winter; 
they  may  disappear  entirely  and  return  again, 
and  are  very  rebellious  to  medical  treatmenL 
— Alopteia  or  baldness  may  be  due  to  many 
different  causes.  When  the  falling  of  the  bur 
is  owing  to  acute  sickness,  and  when  it  falls 
early  in  syphilis.  It  grows  again  quite  readily. 
The  hair  also  grows  well  after  eczema  of  tlie 
soalp  when  the  disease  is  cured.  When,  how- 
ever, it  ia  the  result  of  seborrhcea,  or  of  pityri- 
asis  capitis,  it  is  much  more  difficult  V>  cause  a 
new  growtn  of  hair;  and  in  persons  with  he- 
reditary tendency  to  baldness  it  is  almost  im- 
poaeibie  to  prevent  its  loss.  The  various  hair 
restoratives  are  based  on  the  idea  of  stinmla- 
tion  to  the  scalp;  but  as  there  is  often  some 
canse  tor  the  falling,  snch  as  nutritive  debility, 
their  effect  is  necesBarily  transient.  General 
tonics  and  measures  calculated  to  improve  the 
health  will  often  do  more  to  arrest  the  falling 
of  the  hair,  and  promote  its  regrowth,  Chan  any 
advertised  nostrums.  There  ia  reason  to  believe 
that  the  use  of  very  fine  white  dour  instead  of 
that  made  from  the  whole  wheat  is  one  cause 
of  the  prevalence  of  baldness.  Alopecia  areata 
is  a  peculiar  affection  where  the  hair  falls  only 
from  localized  patches,  which  then  appear 
smooth,  white,  and  shiny. — TWeA^ntni  noooia 
is  a  curious  alteration  in  the  hairs,  whereby 
small  node-  or  knot-like  swellings  are  formed, 
like  beads,  on  the  hairs  especially  of  the  face,  at 
which  nodes  the  burs  have  a  great  tendency 
to  break,  leaving  a  ft-ayed-out,  bmsh-like  end. 
Sometimes  there  will  be  many  of  these  minute 
swellings  on  the  hairs.  It  is  not  a  parantio 
disease,  but  is  due  to  altered  growth  of  the  hair. 
The  treatment  is  by  repeated  shaving  for  a  time, 
with  the  anbeequent  application  of  an  oilysnb- 
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■UnM.  Vlir.  Kkw  FoBiunoirs,  ob  N>oft^8- 
MATA.  In  this  gTOop,  in  which  there  is  a  new 
development  of  disease  elemeats  not  oaased  bj 
inflamiiiatioii,  14  diBtiact  dts«aseB  are  inoladed. 
— Keloid  relates  to  a  fibrons  growth  in  the  skin 
wbioh  much  resembles  iLat  resnlting  from  a 
wound  01  a  hum.  The  pwouliaritr  of  the  true 
keloid  is,  that  it  has  a  tendeoaf  to  spread  or 
increase,  and  there  ariMS  a  reddish  elevation, 
Srm  in  atrnctare  and  irregular  in  ontline,  with 
finger-iike  prolongations  reaching  out  trom  it. 
Little  can  be  done  for  these  growtha,  and  the 
general  modicat  opinion  favors  non- interference 
with  them,  as  they  Kive  but  slight  annoyance, 
and  if  left  alone  wilf  not  cause  farther  harm ; 
moreover,  attempts  at  removal  by  canstios  or 
the  knife  have  very  frequently  been  followed 
by  reciirrenc«  of  the  growths,  and  even  their 
increase. — IHbr^ma  is  the  name  given  to  oir- 
oatnscribed  growths  of  fibrous  tiasne  in  Uie 
akin,  fdving  rise  to  small  tnmora  of  variooB 
(dzes,  generally  ronnd,  often  pedunculated,  but 
frequently  also  sessile.  Sometimes  only  a  sin- 
gle tumor  will  be  fonnd,  but  sometimes  they 
multiply  to  an  amazing  number;  and  over  8,000 
growttw  of  this  form,  of  various  sizes,  have 
been  counted  upon  a  single  individual.  They 
are  perfectly  harmless,  and  give  no  annojanoe 
except  by  their  preaence ;   they  can  be  com- 

Sletely  removed  surgically,  and  withont  much 
Ifficnlty,  except  of  course  when  their  number 
is  very  great.  Occasionally  this  overgrowth  of 
the  flbrone  struoture  of  the  shin  attains  enor- 
mons  proportions,  and  the  tumors  may  weigh 
many  pounds. — XantAoma,zantheIa*niaj  or  nti- 
ligoidea  is  a  new  growth  oharaoterized  by  the 
development  of  yellowish  or  light  fawn-oolored 
patches  of  limited  extent  in  the  skio,  most  com- 
monly about  the  eyelids.  The  surfaces  of  these 
patches  are  generally  slightly  raised,  but  some- 
times the  elevation  may  be  considerable.  The 
surface  of  the  diseased  portion  has  a  soft  vel- 
vety feel,  and  may  he  pmched  up,  sfaowiug  a 
moderate  amount  of  thickening.  They  canae 
little  or  no  annoyance,  and  adrice  is  sought 
chiefly  for  cosmetic  reasons.  They  can  be  re- 
moved by  excision,  and  if  hot  a  small  portion 
is  cnt  out  at  a  time  the  resulting  soar  may  be 
trifling.  Strong  evidence  has  been  adduced  to 
show  that  this  state  is  due  to  disturbances  of  the 
liver  action,  but  high  authorities  also  maintain 
that  there  is  no  such  connection. — Luput(La,t., 
wolO,  the  nest  neoplasm,  is  one  of  the  most 
important  diseases  in  this  group.  The  name 
was  given  to  the  affection  because  of  its  great 
tendency  to  destroy  or  eat  away  tissue,  which 
in  severe  cases  is  a  marked  and  terrible  featnre. 
The  disease,  liowever,  is  not  nearly  so  fi-equent 
In  this  oonntry  as  in  France  and  Germany,  nor 
ia  it  so  severe.  Many  oases  which  toriuerly 
would  have  been  called  lupus  are  now  recog- 
nized OS  epitMioma  or  rodent  ulcer,  and  many 
others  are  found  to  be  forms  of  syphilis.  It 
must  here  be  mentioned  that  Inpus  aa  properly 
understood  has  no  connection  with  syphilis, 
and  that  the  term  syphilitic  lupus  is  wrong. 


Two  forms  of  lopu  m  DOW  wdl  recognized 
and  described  :  2upui  trulgarii  and  Input  ary- 
themaUuu*.  The  former  appears  first  in  the 
form  of  separate  rounded  tubercles,  or  collec- 
tions of  soft,  red,  pulpy  tissue  in  the  skin, 
generally  grouped  together,  forming  larger  or 
smaller  mosses,  which  may  become  covered 
with  scales,  or  may  ulcerate  and  be  raw  or 
orusted  over.  The  most  common  seat  of  lupus 
is  on  the  face,  though  no  part  of  the  body  is 
exempt  from  its  ravages;  when  occurring  on 
the  nose,  it  almost  always  results  in  very  seri- 
ous deformity.  It  is  an  ezoeedingly  chronic 
and  rebellions  disease,  not  infrequently  recur- 
ring aa  often  as  removed  by  treatment.  The 
treatment  offering  the  most  immediate  resolts 
is  that  by  snrgieal  interferanoe,  in  the  way  of 
scraping  or  acaritying  the  surface;  another 
plan  often  very  serviceable  is  the  destmcdoD 
of  the  tubercles  by  boring  them  thoroughly 
with  sticks  of  nitrate  of  silver.  A  eartain 
amount  con  he  aooomplished  by  milder  means, 
and  the  disease  can  sometimes  be  removed  by 
ointments  and  plasters.  Internal  medication 
has  comparatively  little  effect  upon  it,  although 
it  may  in  a  measure  cheek  its  new  development. 
Prominent  among  the  remedies  used  internally 
may  be  mentioned  cod-liver  oil,  which  appeais 
to  control  the  lupus  process  to  a  slight  degree. 
Arsenic  has  been  lauaed  by  some,  hut  its  olainii 
have  not  been  verified  by  most  dermatologists. 
Lapat  erytA^malofut  is  so  named  because  in 
many  cases  the  disease  is  so  superficial  that 
it  appears  almost  as  an  erythema  alone,  with 
none  of  the  separate  tubercles  described  as 
belonging  to  the  first  variety.  The  most  oom- 
mou  seat  of  this  is  also  the  face,  and  when 
completely  and  charaoteristioally  developed  we 
have  surfaces  of  dark  red  or  pinkish  skin,  of 
varying  size,  geuerally  tending  to  a  cironlar 
form,  and  covered  with  a  moderate  amount  of 
rather  tlilok,  greasy  scales,  which  are  quite  ad- 
herent. These  patches  do  not  tend  to  ulcerate 
and  destroy  tissue  as  do  those  of  lupus  vulgaris, 
but  they  ^wajs  leave  more  or  less  of  a  scar. 
This  is  one  of  the  most  rebellious  of  disesaes 
of  the  skin,  and  very  few  internal  or  external 
remedies  have  any  very  certain  or  powerful  in- 
fluence over  it.  Here  recently  better  resultF 
have  l>eeD  obt^ned  by  cutting  or  scraping  the 
surface  than  from  any  other  meaoB. — Sero/u- 
U>dtrma  is  a  term  applied  to  a  diseased  portion 
of  skin  occurring  in  coi^nnction  with  and  de- 
pendent on  that  ill  defined  and  yet  common 
state  ofthe  system  called  scrofula.  (SeeBcBOF- 
nu.)  The  akin  is  dark  red,  mora  or  leM 
raised  in  tubercles  or  maasee,  which  may  ul- 
cerate and  become  covered  with  crusts;  or  the 
tissue  may  break  down  and  give  exit  to  on  un- 
healthy pas,  and  a  reddened  puckered  scar  t^ 
txAt.-~RhinomleTama  designates  an  exceedingly 
rare  disease  affecting  the  nose,  wherein  a  great- 
ly hardened  tissue  takes  the  place  of  the  nor- 
mal structure,  which  by  its  continued  growth 
may  greatly  disfigure  the  nose,  and  occlude  the  ' 
nostiuo.    It  is  readily  destroyed  with  canstioa, 
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bat  has  considerable  tendenef  to  recnr. — Ii«p> 
Tosj,  tl^AantiatU  Ortteorvm,  now  called  lepra, 
belongs  in  this  group  of  new  fomuttions;  it  is 
qaite  dUtiagniBoed  from  tbe  lepra  of  older  wri- 
ters, now  called  psoriaais,  with  which  it  has 
no  connection.  fSee  ELipa^xTusis,  Lipsi^ 
and  Lbpbost.)— The  neit  new  growth  is  ear- 
ei>u»ita  or  cancer.  (See  Canobb.  and  Tmoit,) 
With  internal  oanoer  we  have  little  to  do  at 
the  present  writing;  but  there  is  a  form  of 
skia  disease  named  epitAdicma  which  mnst  be 
noticed,  inasmuch  as  it  is  regarded  b;  maQT  as 
the  least  expressed  form  of  tbe  canceroas  state, 
though  there  is  some  donbt  aa  to  whether  it 
shonid  reall;  be  considered  as  having  an;  con- 
nection with  trae  oanoer.  Spitbelioma  often 
begins  in  a  most  iosigniBoant  manner,  A 
little,  hard,  wart-like  mass  ma;  remain  for 
jeara  withoat  pring  trouble ;  when  later  it 
gets  BOratched,  a  cmst  forms,  which  is  picked 
oS  again  and  again,  until  the  ulcer  beneath 
widens  and  deepens,  and  acquires  bard  and 
everted  edj^B;  the  sore  progreBsearapidl?,  and 
may  cover  a  great  surface,  caosing  much  pain 
and  even  destroying  life.  The  most  common 
location  for  epithelioma  is  about  the  face,  al- 
though no  portion  of  the  body  is  exempt  from 
it.  The  lower  Up,  especially  in  males  who 
smoke,  is  a  very  cominoD  seat ;  also  about  the 
region  of  the  ejesaud  temples.  Thename  "ro- 
dent nicer"  is  given  to  certain  forma  of  this 
affection,  especially  abont  the  upper  part  of  the 
face,  which  have  a  tendency  to  produce  deep 
destroction.  and  to  have  hard,  everted  edges, 
composed  of  many  separata  nodules.  Epithe- 
lioma, if  at  all  w^  developed,  is  always  a  se- 
rious affair,  and  shonid  receive  competent  medi- 
cal attention.  In  its  early  stages  it  is  entirely 
curable  by  caustics  or  surgical  operation,  or 
both,  when  pushed  far  enough  to  completely 
destroy  the  new  growth  and  to  reach  healthy 
tissue ;  but  imperfect  destruction  will  be  fol- 
lowed by  a  return  of  the  diseaaa.  When  the 
new  growth  has  invaded  large  Burfaces,  opera- 
tive interference  seems  almost  nseless,  for  it  ia 
very  difficnlt  to  secore  healing  of  the  wound 
left  without  a  reproduction  of  the  diseased  tis- 
Eue.  Internal  medication,  as  also  salvea,  &e., 
are  impotent  to  cure  the  disease. — Sart«nui 
(see  Tdhobs),  as  applied  to  the  ekin,  refers  to 
the  development  in  this  tiasne,  or  in  the  snbcn- 
taneOQS  tiasua,  of  one  or  many  tumors  of  vary- 
ing size,  generally  small,  from  the  siee  of  a 
large  pea  to  that  of  a  hickory  nut,  but  which 
may  become  mnoh  larger.  At  first  these  tu- 
mors are  freely  movable,  bat  soon  the  skin 
over  them  becomes  adherent,  and  if  irritated 
they  may  ulcerate.  Sometimes  they  have  a 
pigment  element,  and  as  they  approach  the 
surface  the  skin  becomes  bluish  black.  Dn- 
leM  irritated,  sarcoma  does  not  of  itself  give 
rise  to  much  if  any  pain,  hut  may  and  A«qnent- 
ly  does  do  harm,  and  even  desbtjy  life,  by  the 
very  great  development  of  this  peculiar  cellu- 
lar deposit  or  formation,  not  onl^  in  the  skin, 
bat  also  in  internal  organs  wsential  to  life. 
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general,  bom  near  Uoscow  in  lS4fi.  He  grad- 
aated  at  the  military  academy  of  St.  Peters- 
burg in  1S64,  and  went  to  Tnrkistan,  whare 
he  commanded  a  company  of  Coesacks.  Id 
1S71  he  commanded  a  battalion  of  the  line  in 
the  Caucarns,  and  was  attached  to  tbe  staff  of 
the  grand  duke  Michael.  1d18T8  be  command- 
ed the  advance  guard  of  Lomakin's  coinmn  in 
the  march  upon  Khiva,  and  displayed  his  inde- 
pendence by  disobeying  orders.  He  and  tha 
American  correapondent  UcGahan  risked  their 
lives  by  remaining  alone  in  the  palace  of  the 
khan  of  Ehiva  to  furnish  a  report  to  Gen. 
Kaufmann.  Skobeleff  af  Urward  made  a  reccm- 
Doissance  in  disgnise  to  the  Turkoman  desert, 
and  for  these  displays  of  bravery  received  a 
decoration.  In  the  campaign  in  Khokan  (1875), 
where  he  served  under  !ils  father  and  Gen. 
Trotiki,  he  waa  again  one  of  tlie  moet  enter- 

{ rising  officers,  distiDguishing  himself  at  Ma- 
hram,  at  Andiian,  and  elsewhere,  and  was 
rewarded  with  tne  rank  of  general.  When,  in 
February,  1876,  Ehokan  waa  annexed  to  Ruaaia, 
he  was  made  its  governor.  In  1677,  in  the  war 
against  Tarkey,  having  Joined  the  army  of  the 
grand  duke  Nicholas,  Gen.  Skobeleff  served  as 
a  volunteer  at  the  crossiug  of  the  Danube, 
swimming  the  river  on  horseback,  and  lead- 
ing a  bayonet  charge.  He  next  received  com- 
mand of  a  flying  detachment,  with  which  he 
took  a  gallant  part  in  the  attack  on  Plevna, 
July  80.  entering  the  town  and  afterward  cov- 
ering tne  Raaaian  retreat.  The  capture  of 
Lovatz,  Sept.  8,  was  due  in  great  part  to  his 
bravery,  in  the  attack  on  Plevna  of  Sent.  II 
he  was  Imeritinski's  chief  of  staff,  and  lea  four 
regiments,  with  which  he  captured  and  held 
for  twentj-four  hours  two  redoubts,  bdng 
nltimately  forced  t«  retire  with  terrible  loi& 
He  was  made  a  lieutenant  geneml  and  chief 
of  the  letb  division.  He  waa  one  of  the  prin- 
cipal leaders  in  the  combined  attack  on  tbe 
Bbipka  army,  which  resulted  in  tta  capture, 
Jan.  9,  187s.  He  commanded  the  advance  on 
Adrianople,  which  he  captured  unopposed,  and 
led  the  advance  on  Constantinople,  occupying 
Tchatalja  on  Feb.  6.  After  the  conclusion  of 
peace  he  had  chane  of  the  retiring  army ;  and 
m  the  summer  of  1880  he  waa  appointed  to 
the  command  of  a  new  expedition  against  the 
Tekke  Turkomans. 

fiUKT,  Jtha,  a  British  nainUr,  bora  in  Ed* 
inburgh  about  1840.  He  received  bis  eda- 
oation  and  has  spent  the  greater  part  ot  hia 
professional  life  in  hia  native  city,  He  lias  de- 
picted chiefly  the  wild,  barren  scenery  of  the 
highlands,  occasionally  introdooing  catUe.  He 
was  elected  a  member  of  the  Scottish  royal 
academy  in  1B7T.  His  works  include  "The 
Frist  of  Winter's  Snaws,"  "  Autumn,  Glen  Ly- 
on," "Dmraharry,"  "Head  of  Glen  Ogle," 
"  Hill  Frank  —  Clipping  Day,"  "  A  Feeding 
Storm,"  "In  the  Paaa  of  Lyon,"  "Far  frcwn 
the  Busy  World,"  "  When  Hill-tapa  a'  were 
White,"and"Haltof ttaeHerd."    IIiB"Gloom 
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of  filen  Ogle"  was  at  the  Phi]«ae1pbia  ezhibi- 
tioD  of  1876. 

SHILLlt  I.  JiHM,  an  AmericBD  eDgrarer, 
bom  ID  EdiDbnrgh  in  1807.  After  workiiig 
Bome  time  aa  aa  apprentice  to  silrer  and  pio- 
tare  eagrarBre,  he  was  brought  to  America  at 
the  age  of  14,  and  worli«d  for  his  father  and 
brothers,  who  eatablished  theioselves  aa  jewel- 
lers in  Qoebeo.  His  skill  attracted  attention, 
and  he  was  sent  back  to  Edinburgh,  where  he 
remained  five  months  nnder  Anorew  Wilson, 
and  then  retnmed  to  Quebec  In  1829  be 
settled  in  New  York,  where  he  has  been  largelj 
connected  with  bank-note  engraving.  Among 
hia  beet  plates  are :  "  The  Convent  Gate,"  after 
R.  W.  Weir;  "Voyage  of  Life,"  after  Cole; 
"Rooky  Mountains,"  after  Bierstadt;  "The 
Bay  and  Harbor  of  New  York,"  after  John  J. 
Chapman ;  "Dover  Plains,"  after  A.  B.  Dn- 
rand ;  "  Evening  in  the  New  York  Bighlanda,'' 
after  Weir;  "Uount  Washington,  from  Con- 
way Valley,"  after  John  F.  Kensett ;  "  Ameri- 
can  Harvesting,"  aft«r  J,  F.  Cropsey;  and  "The 
Land  of  the  Cypresa,"  after  Huntington.  Il> 
Jmms  Ih,  an  American  painter,  son  of  the 
preceding,  bom  in  New  York  in  ISSS.  He 
devoted  himself  to  engraving  until  1864,  when 
he  turned  his  attention  to  drawing  and  paint- 
ing, studying  among  the  great  mounttun  ranges 
of  the  United  States.  In  1862  be  made  a  sfaorti 
visit  to  Europe.  Be  waspre«dent  of  the  Amer* 
ican  society  of  painters  in  water-colors  from 
1878  to  1878,  and  has  contribnted  regularly  to 
its  exhibitions  aud  to  those  of  the  national 
academy  of  design,  of  wliich  he  is  an  offlcia] 
member.  His  works  include  "  Evening  among 
the  Sierras  of  California,"  "Tlie  Lifting  of 
the  Clouds,  White  Mountains,"  "Dark  against 
Day's  Golden  Death,''  and  "  Cedar  Meadow, 
Poughkeepsie,"  all  in  oil ;  in  water-colors,  "  A 
Scrub  Race  on  the  Western  Prunes,"  and  "  The 
Track  of  the  Torrent.  Adirondacks."  "  The 
Bcrab  Race  "  aud  "A  Study  fVom  Nature,  Au- 
sable  River,"  were  at  the  centennial  exhibition 
in  1S76.  For  "  Picturesque  America  "  he  illos- 
trated  the  Sagnenay  and  tbe  YosemiCf,  and 
also  furnished  the  descHption  of  the  latter. 
IIL  flewge  H>,  an  American  painter,  brother 
of  the  preceding,  bom  in  New  York  in  1840. 
At  an  early  age  he  entered  the  studio  of  James 
U,  Hart.  In  1S7]  he  made  a  trip  to  the  Rocky 
monntoina  and  the  Yosemite  Tailey,  for  the 

Enrpose  of  study  and  sketching ;  and  in  1874 
e  visited  Florida.  His  works  include  "Bo- 
quet  River  and  Hills,"  "Under  tbe  Fines  of 
the  Yosemite  "  (water-oolor),  "  A  Lake  in  the 
Woods,"  "  A  Florida  Lagoon,"  "  Hard  Fare," 
"Late  AntumQ,"  and  "A  Goat  Pasture."  He 
•ent  his  oil  painting  "  Lake  !□  the  Woods " 
to  tbe  centennial  exhibition  at  Philadelphia  in 
1876 ;  also  bis  two  water-colors,  "  Sentinel 
Eioek.  Yosemite  Valley,"  and  "Stndy  on  the 
Ansaole  River,  New  York." 

SMITH,  FnuMis  H^Unt%  an  American  paint- 
er, bom  in  Baltimore  in  1838.  He  ha*  made 
New  York    Iiis  home,  and    exhibited   most 
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of  his  works  at  tlie  water-oolor  axhibltiona 
there.  He  was  elected  a  member  of  the  wat«r- 
oolor  society  in  1871,  and  treasurer  in  1673, 
which  post  he  still  holds  (1880).  His  works 
include  "Summer  in  the  Woods,  White  Moun- 
tains," "Tbe  Old  Man  of  tbe  Mounttdn," 
"  Overtook  Falls  "  and  "  Walker's  Falls,  Fran- 
conia  Notch,"  "A  Summer's  Day,"  "Grand- 
father's Home,"  "  In  the  Darkling  Woods," 
"Under  the  Loaves,"  "Deserted,"  "The  Old 
Smithy."  and  ''Looking  Seaward."  He  sent 
hia  "Old  Cedars,  Franconia  Mountains,"  and 
"  In  the  Darkling  Woods,"  to  tbe  Philadelphia 
exhibition  of  1876.  He  is  also  an  engineer  and 
a  contractor  to  build  lighthouses. 

BOlfliTlfi,  WlUlaa  LmIs,  an  American  punter, 
bom  in  Pennsylvania  in  1822.  He  has  followed 
his  art  in  Cincinnati,  in  Italy,  and  in  New 
York,  where  he  has  lived  since  1860.  His 
works  include  "The  ProgTeas  of  CivilUation" 
(comprising  four  puotings),  "  Alaator,  or  the 
Spirit  of  Solitude"  (from  Shelley),  "The  Ea- 
gle's Home,"  "The  Dream  of  Italy,"  "The 
Spirit  of  the  Alleghanies,"  "  A  View  of  tbe 
Shenandoah,"  "Recollection a  of  Italy,"  "  Sun- 
set near  Bethlehem,  N.  H.,"  "  Sanset  in  the 
Swamp,  near  the  Coast  of  Maine,"  "  The  East 
River  in  February,"  "A  View  in  Vermont," 
"  The  Gulf,"  "  Deserted  "  "  A  Passing  Shower," 
"Clement's  Brook,  N.  H.,"  "Hour  after  Sun- 
set "  and  "  Uonr  before  Sunriso  "  (on  the  Sqs- 
(]Qehanna),  "  Among  the  Tangled  Wooda  of 
New  Horapabire,"  and  "  A  View  near  Har- 
per's Ferry,  Va."  Hia  "  Sunset  in  the  Wilder- 
ness "  was  at  the  oentenniat  exhibition  in  Phila- 
delphia in  1876. 

wOH  CUOLCU.  The  population  of  the 
state  in  1880  was  995,G77,  of  whom  490,403 
were  males,  603,169  females,  087,691  nativea, 
7,680  foreign,  691,106  whites,  604,832  colored, 
and  140  Chinese  and  Indians,  The  chief  agA' 
cultural  productions  were  16,257  bushels  of 
barley,  11,767,099  of  com,  2,716,605  of  oats, 
27,049  of  rye,  962,868  of  wheat,  2,706  tons  of 
hay,  229  hogsheads  of  sugar,  188,944  gallons  of 
molasses,  62,077,616  Ibe.  of  rice  (more  than 
any  other  state),  683,648  bales  of  ootton,  144,- 
942  bushels  of  Irish  and  2,169,622  of  sweet 
potatoes;  number  of  horses,  60,660;  67,005 
mules  and  asses,  24,507  working  oxen,  189,881 
milch  cows,  199,321  othn  cattle,  118,889 
abeep,  and  628,198  swine;  value  of  manafac- 
tures,  |16,738,008.-'Tbe  total  bonded  debt  of 
the  state,  Oct.  81,  1882,  was  $6,571,626  43, 
made  np  as  follows: 

Oouol((nM) tS,4».M8M 

I>eldaiH7  boBU oaiMi  U 

StiU  Kriii,  uikaKoiml  o^lain Itl.SM  Ot 

To  b*  taaOeitir  aMU-bta»m  priiHlpal  bihI  Is- 

tn«t 1(B,K4  41 

Ta  b*  ftuidsd  Iw  poMiUum  ptliiclp^  mid  In- 

i«™t iTiiSia  so 

TDbeniBdM  fiir''fliiidibktnUHaE*' IMKSSS  SS 

TobaAiDdedfiirblUaor  tlHbukafthaaCite.  ST9  OO 

Totsl $VIl-«0« 

The  annual  interest  on  the  above  is  |894,- 
fi09  68.    To  pay  this  interest  a  tax  is  anthoriied 
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SCO;  aggregate,  |115,443,2eS. 
current  ezpeoditares  are  derived  from  the  net 
earnings  of  the  peniteotiarj,  which  anioanted 
in  1882  to  140,000 ;  from  the  royalty  on  the 

Jroduce  of  the  phosphate  mines,  amounting  to 
186,254;  and  from  a  general  tax  of  one  half 
of  a  mill  on  the  dollar  of  taxable  valnes.  The 
total  general  tax  amoanta  to  3^  mills.  After 
meeting  all  the  demands  of  the  fiscal  year, 
there  is  a  cash  balance  in  the  treasury  of  )98,- 
017  47.  Daring  18B2  there  was  a  marked  in- 
crease in  the  number  of  schools,  in  the  nambor 
of  waohers  employed,  in  the  school  attendance, 
and  in  the  ecliool  fond.  The  number  of  schools 
is8,16S;  of  teachers  employed.  8,413,  of  whom 
1,287  were  colored ;  of  school  attendance,  65,- 
899  white  and  80,6TG  colored.  The  school 
fnnd  for  3682,  the  proceeds  of  apoU  tax  and 
a  two-mill  tax,  is  considerably  in  excess  of  that 
reported  the  previous  year,  which  amounted  to 
^2,966  44.  The  average  length  of  the  school 
sesBion  thronghout  the  state  hag  been  four  and 
a  half  monClM.  The  Sonth  Carolina  college  and 
the  state  military  academy  have  been  placed,  by 
liberal  appropriations  by  the  general  assembly, 
npon  a  broad  and  liberal  basis,  and  have  a  large 
number  of  students.  The  college  at  Columbia 
is  endowed  with  the  portion  of  the  fund  given 
by  congress  which  is  set  apart  for  the  benefit 
of  white  students  It  was  reorganised  in  the 
spring  of  1682  by  the  establbhment  of  five  ad- 
ditional professorships,  mskiug  ten  in  all,  one 
of  which  is  agriculture  and  horticnltnre.  .  It 
opened  with  148  students.  The  military  acad- 
emy, closed  since  the  war,  was  reopened  on 
the  2d  of  October,  the  building  having  been 
restored  to  the  state  in  Marcn.  There  are 
1T7  cadets  in  attendance,  of  whom  88 — two 
from  each  county — sre  muntained  as  bene- 
fidaries,  and  are  required  for  two  years  after 
their  graduation  to  teaoh  in  the  public  schools 
of  the  county  from  which  they  receive  their 
appointment.  The  other  students  pay  |300 
per  annum.  The  academy  has  been  made 
by  law  a  branch  of  the  university.  There  are 
also  in  active  operation  the  college  of  Charles- 
ton, Furman  nniversity  at  Greenville,  Erakine 
collie  at  Due  West,  Wolford  college  at  Spar- 
tanburg, Newberry  college  at  Newberry,  and 
Adger  college  at  Walhalla.  Clafiin  college, 
also  a  branoh'of  the  nniversitv,  at  Orangeburg, 
is  set  apart  for  colored  students.  It  is  en- 
dowed with  a  portion  of  the  fund  given  bj 
congress  for  the  promotion  of  agriculture  and 
the  mechanic  arts,  with  small  aid  to  its  normal 
school  from  the  Peabody  fund.  There  were 
344  students  in  attendance  in  1882,  of  whom 
24  were  in  the  collegiate  department,  139  in 
the  normal  school,  and  1S4  in  the  grammar 
school.  Both  graduates  and  under-gradnates 
find  ready  emptoyment  in  the   public  schools 


proSlAbly  worked,  chiefly  by  the  stuilenta, 
— The  number  of  persons  in  the  slate  between 
the  ages  of  6  and  16  years  is  as  follows : 
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The  number  of  patients  nnder  treatment  in 
the  insane  asylnm  during  186S  was  T56.  mostly 
maintained  by  the  state.  The  reoeipts  of  the 
asylnm  for  the  year — uf  which  the  state  con- 
tribnt«d  1114.316  92— were  |119,BS8  63,  and 
the  expense*,  including  repairs,  improvements, 
and  extension  of  grounds,  $119,468  20.  The 
per  capita  cost  of  maintenance  is  tl40.  There 
is  a  farm  attached  to  the  asylum.  The  pro- 
portion  of  the  colored  to  the  white  iufsne  is 
steadily  incresHug.  The  institntjon  for  the 
blind  is  at  Cedar  Springs,  Spartanburg  oo. 
Dnring  1883  6S  pupils  were  in  sttendanceu 
Steps  have  been  taken  to  provide  for  the 
colored  deaf  and  dumb  and  blind  children. 
On  Nov.  1,  1882,  there  were  624  convicts  in 
the  penitentiary,  of  whom  7T8  were  colored 
and  46  white.  Of  these,  224  were  leased  to 
the  phosphate-mining  companies.  121  to  the 
railroads,  2S  were  employed  on  the  farm,  and 
464  kept  within  the  walls  of  the  prison.  From 
188S  to  16T6  it  required  an  average  annual  ap- 
propriation of  $62,800  to  snpport  the  institu- 
tion. It  is  now  a  souroe  of  profit.  The  depart- 
ment of  agriculture  has  only  been  established 
two  years.  It  is  mdutained  by  the  proceeds  of 
a  tsz  of  26  cts.  a  ton  on  the  sale  of  oommeroial 
fertilizers,  which  in  1882  realized$2S,7a4.  Itis 
charged  with  the  inspection  and  superviuon  of 
the  aale  of  fertilizers ;  with  the  dutiea  of  a  fish 
oommisaion ;  with  the  management  of  the  state's 
interest  in  the  phosphate  mines ;  with  the  de- 
velopment of  the  agricultural  and  mechanical 
interasta  of  the  state,  and  with  the  promotion 
of  immigration.  The  following  are  the  general 
results  of  agricultural  operations  in  8outh  Car- 
olina in  1882:  There  were  planted  in  corn 
1,868,806  aore8,which  yielded  17,046,736  bnsh- 
els,  or  12(perAore.  The  increase  in  yieldover 
that  of  1881  was  110  per  cent.  The  area  in 
oats  was  863,878  acres,  agdnst  268,848  acres 
in  IBSl — an  increase  of  40  per  cent.  Theyield 
was  7,929,970  buabels,  or  an  average  of  nearly 
23  bushels  per  acre — an  increase  as  compared 
with  1881  of  170  per  cent.  The  yield  of  wheat 
increased  97  per  cent,  over  that  of  the  previous 
year,  averaging  9i  bushels  per  acre.  The  in- 
crease in  acreage  was  20  per  cent.,  or  84,846 
acres.     The  yield  of  sugar-cane  increased  146 

Cer  cent.  The  average  product  was  127  gal- 
>n3  of  simp  an  acre.  The  increase  in  the  yield 
of  sweet  potatoes  was  80  per  cent. ;  average 
production,  96  bnshels  an  acre.  The  acreage 
m  cotton  decreased  3  per  cent,  as  compared 
with  1881,  yet  the  yield  increased  114,600  bales 
of  600  lbs.  each;  an  increase  of  26  per  cent. 
The  average  prodnot  was  198  lbs.  of  lint-cotton 
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per  acre.  The  money  ralne  of  the  crops  of 
South  GaroliDa  in  1S6S  exceeded  that  of  1881 
by  $18,672,629.  In  addition  to  the  increMe  in 
other  farm  products,  the  record  for  the  year 
Bhows  an  increase  of  the  crops  of  18BS  over 
thoaa  of  the  preceding  year  of  2S,19S,2TT 
Iba.  of  rioe;  198,077  g^lons  of  sorgbnm  mo- 
la»es;  181,838  bushels  of  Irish  potatoes;  $42,- 
£48  in  sales  of  garden  produce;  49,767  lbs. 
of  honey ;  834,0G8  lbs.  of  butter ;  ES,623  head 
of  poultry,  and  179,626  dozen  eggs.  Twenty- 
8to  per  cent,  oC  tbese  large  crops  were  fer- 
tilized with  home-made  composts,  and  10  per 
cent  less  commercial  manures  were  purchased 
than  in  1861.  The  value  of  the  exeat  of  the 
prodnctB  of  1882  over  those  of  the  preTious 
year  amounted  to  more  than  the  entire  valne 
of  the  farm  supplies  boaght  in  1881.  The 
farmers  sold  large  qnantities  of  grain,  and  kept 
an  abundance  for  home  oonaamption.  The  most 
valnable  of  tbe  products  of  South  Carolina  are 
the  apparently  inexhaustible  phosphate  depos- 
its of  the  Charleston  basin,  whose  value  waa 
first  discovered  in  1867.  In  18T0  the  ahipmenta 
of  phosphate  Tock  nere  1,989  tons ;  in  1882 
tbey  were  140,772}  tons.  The  royalty  of  |1 
a  ton  oonstitates  abont  one  fonrth  of  tbe  entire 
revenue  of  tbe  state.  The  two  systems  pre- 
vailing are  hnown  as  "exclusive"  and  "gen- 
eral "  rights.  Byesclnuve  right  is  meant  snch 
territory  as  the  state  has  granted  to  be  worked 
ezolnsivaly  by  tbe  grantees.  General  rights 
permit  holders  to  work  in  any  streams  not  con- 
trolled by  eiclnsive-iight  grants.  The  state's 
royalty  ftom  eioinsiTe  rights  amoDnted  in  1882 
to  $136,956  oat  of  $iS8,2G4.  Sinoe  1870  the 
.  t>tato  bos  received  from  this  source  $948,862. 
The  phosphates  oontu  a  from  26  to  26  per  cent. 
of  phosphoric  acid,  equivalent  to  66  or  60  per 
cent  of  bone  phosphate  of  lime.  Tbe  mining 
companies,  of  which  there  are  thirty-six,  ana 
tbe  mdividaala  engaged  in  this  industry  give 
employment  to  3,600  persons,  who  receive  an- 
naally  at  least  $600,000.  Large  amonnts  are 
invested  in  tbe  mannfiicture  and  manipnlation 
of  these  phosphates  by  tbe  Charleston  fertilizer 
companies,  oi  which  there  we  twenty.  The 
discovery  of  these  deposits  baa  added  nearly 
$1,000,000  to  the  receipts  of  the  treaanry, 
broDght  $18,000,000  into  tbe  state,  as  capital, 
bnilt  up  the  port  of  Charleston,  fnmisbed  freight 
and  businessfor  the  railroads,  and  made  an  ao- 
tnat  cash  reduction  of  26  per  cent,  in  tbe  ^a- 
eral  tax  levy. — Sonth  Carolina  ranks  twentieth 
in  tbe  list  of  fish-prodooing  states,  with  1,006 
fishermen,  and  products  vained  at  $213,482. 
Her  shrimp  fisheries  are  nearly  as  great  as 
those  of  all  other  stat«scombined.  The  water- 
jiower  of  Sontb  Carolina  has  been  estimated  at 
8,000,000  horse-power,  of  which  only  15,000 
horse-power  Is  used.  The  cotton  mills  contain 
180.701  spindles  and  4,120  looms,  paid  in  wages 
dnnngl883  $728,900  to  4,363  bands,  and  have 
a  capital  of  $4,647,000.  This  does  not  include 
tiie  Pendleton  factory ;  the  Charleston  mann- 
fsotnring,  which  began  operatjons  at  the  end 
790*  TOL.  XV.— 67 


8TAE8  898 

of  the  year ;  or  the  Pelzer  mills,  which  sd»- 
pended  for  repairs  and  enlai^ment.  The  stock 
of  alt  these  taotoriea,  except  five,  is  above  par, 
and  the  stock  of  these  five  is  at  par.  Tbe  mvi- 
dends  range  from  10  to  20  per  cent  The  stat« 
baa  exempted  capital  invested  in  factories  from 
all  taxation,  except  the  two-mill  school  tax,  for 
ten  j'ears.  Tbe  legislature  of  1882  granted 
charters  to  nine  new  faotories.  with  an  aggre- 
gate capital  of  $1,726,000.  At  tbe  beginning 
of  1883  tbe  debt  of  Charleston  arooonted  to 
$4,264,050,  being  $600,000  leas  than  in  1881. 
The  interest  amonnts  to  $188,474.  Reduction 
of  principal  and  interest  was  not  eflected  by 
Bcaung  or  readjnstiog,  but  by  paying  the  prin- 
cipal and  by  refunding  tbe  matured  debt  in 
long-date  non-taxable  bonds  bearing  a  low  rate 
of  interest.  The  municipal  government  is  now 
prohibited  from  contracting  any  debt  in  excess 
of  the  income  of  the  current  year,  unless  the 
debt  to  be  incurred  shsU  be  approved,  first,  by 
a  vote  of  two  thirds  of  tbe  city  council ;  sec- 
ond, by  two  thirds  of  the  voters  of  Charleston 
at  a  spedal  election ;  and,  third,  by  the  general 
assembly.  The  trade  of  Charleston,  for  the 
year  ending  Aug.  81,  1882,  was  $74,839,904, 
against  $71,211,000  tbe  preceding  year. —The 
popniation  of  the  principal  places,  by  the  cen- 
sus of  1880,  was :  Charleston,  49,984;  Colum- 
bia, 10,086;  Greenville,  6,160.  Bee  map  in 
anpplement  to  Volume  VII. 
BTU8.  — -ZWib  and  Binary  Stan.     The 

Erincipal  recent  discoveries  of  doable  stars 
ave  been  by  Mr.  E.  W.  Burnham  of  Chicago, 
who  has  prepared  an  eztenave  catalogue  of 
doable  stars,  and  is  actively  engaged  in  mea- 
Bores.  Minor  lists  of  new  doubles  have  been 
published  by  Prof.  Stone  of  Cincinnati  and 
others.  M.  Flammarion  of  Paris,  and  Messrs. 
Gledfaill,  Crossley,  and  Wilson  of  England,  have 
published  valuable  oompendiams  on  the  snb- 
ject  of  doable  and  binary  stars  in  general.  H. 
Dunir  of  Lund  has  published  the  resnlts  of 
nine  years  of  observation  on  tbe  double  stars 
discovered  by  the  elder  Strnve,  The  work 
extends  over  the  years  1867-'76,  and  embraces 
3,679  observations.  A  pretty  Ml  disonseion  of 
the  earlier  observations  is  given,  and  from  hie 
reanlts  it  follows  that  there  are  6  of  Stmve's 
stars  which  since  tbe  original  discovery  have 
made  a  complete  revolution ;  8  which  have 
moved  throngh  half  a  revolation,  or  180°  ;  8 
which  have  moved  through  90°;  16  which  have 
moved  through  SO' ;  48  which  have  moved 
tbrongh  10°;  and  66  which  are  certainly  in 
motion.  That  is,  147  stars  of  this  list  are  cer- 
tainly binary.  Vol.  i.  of  the  publications  of 
tbe  Dnn-Eohi  observatory  (Lord  Lindsa}')  sup- 

Slies  tbe  place  of  a  general  catalogue  of  ihe 
onble  stars  of  W.  Stmve.  It  is  a  collection 
of  all  the  doubles  discovered  by  Strove  (8,000 
or  more),  arranged  in  one  order,  with  details 
regarding  each  star.  The  most  noted  multiple 
star  ia  tbe  system  of  foar  bright  stars  and  two 
fi^nter  ones,  critically  situated  in  the  centre  of 
tbe  great  nebula  of  Orion.    In  1877  Signer 
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Nobile  of  Naples  give  a  dltODBtiou  ot  his  me>- 
surea  of  thu  ejetetn,  and  a  oomparisoa  with 
earlier  observationa  bv  W.  Strave  and  Liapo- 
noff.  ProC  Hall  of  Washington  baa  made  an 
elaborate  two-jaara'  series  of  measures  on  the 
same  ajeteia,  which  has  beea  diacnswd  by  Prof. 
Holden,  who  oomes  to  the  same  resnlt  as  that 
of  Nobile  and  of  W.  Strove,  viz.,  that  the  stars 
of  this  system  are  physioallf  connected  and  in 
a  slow  relative  motion.  0.  Struve,  in  his  last 
observations,  gives  a  discnssion  of  his  own  long 
sariee  of  measores,  and  comes  to  the  same  oon- 
olosion  as  to  phy^cal  connection,  but  not  as  to 


relative  motion.  It  may  fairly  be  said  to  be 
established  that  this  group  oonstitutes  a  side- 
real system.  The  following  are  the  elements 
of  the  more  important  binary  stars.  Eight 
have  moved  through  an  entire  revolntion  since 
the  first  observation,  and  abont  160  have  moved 
through  an  aro  of  over  10°  since  they  were 
flnt  observed.  In  the  tables  the  semi-mfjor 
axis,  or  mean  distance,  must  be  given  in  sec- 
onds, rince  we  have  nsually  no  data  for  fixing 
its  value  in  linear  measures  of  any  kind.  Pe- 
riods of  revolution  exceeding  120  years  are 
oDoertun. 
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— stellar  Parallax:  Amongtfaemostttnportant 
recent  researches  on  the  distance  of  the  stars 
are  those  of  Prof,  Asaph  Hall  of  the  Washington 
observatory,  who  hsa  fonnd  the  parallax  of  a 
Lyr»  to  be  0'18O"±'O06,  oorrespondiDg  to  a 
distance  such  that  light  wonld  occupy  ISyears 
in  coming  tlience  to  the  earth.  Prof.  Hsll  has 
also  redetermined  the  parallax  of  61  Cygni 
with  the  value  of  0-478"  ±  -014,  oorrespond- 
ing  to  a  light-distance  of  nearly  7  years. — 
Clusten.  Within  a  few  years  several  impor- 
tant monographs  of  clusters  of  stars  have  been 
pablished.  Toese  naually  pve  the  relative  po- 
sitions of  the  stars  of  the  aloster,  and  the  ab- 
solute position  of  soma  one  or  more  of  the 
brighter  stars,  together  with  the  magnitudes  of 
the  component  stars.  In  Aitare  years  these 
data  can  be  again  determined,  and  tiie  qoestion 
of  change  settled.  To  do  this,  extremely  ac- 
curate determinatioDB  are  now  required.  Spe- 
cial researches  of  this  kind  have  l>een  lately 
made  by  Wolf  of  Paris,  Vogel  of  Potsdam, 
Coch  of  Hamburg,  Valentiner  of  Mannheim, 
and  others,  by  the  nsnal  mlcrometric 


Our  oonntrymen.  Dr.  Rnthorfttrdof  NewTork 
and  Dr.  Oould  of  Cordoba,  Argentine  Repub- 
lic, have  applied  photography  to  the  settlement 
of  this  question,  and  each  of  these  gentlemen 
has  secured  a  large  nomber  of  negatives  of 
clusters  and  smaller  groups  of  stars.  The  po- 
sitions of  about  60  stars  in  tlie  Pleiades  were 
determined  with  great  precision  by  Beseel,with 
the  KQnigsberg  heliomoter.  U.  Wolf  of  Paris 
has  made  a  farther  study  of  this  important 
group  by  means  of  tlie  ordinary  filar  microm- 
eter, and  has  fixed  the  places  and  magnitades 
of  abont  GOO  stsrs.  His  conclusions  are,  that 
the  stars  of  this  group  are  in  fact  phyucalty 
connected,  since  he  has  found  evidence  of  a 
proper  motion  oonnnon  to  all;  and  that  many 
of  the  component  stars  are  variable  in  bri^t- 
nesB.  No  marked  relative  motion  of  atan  with- 
in the  group  haa  been  delected.  The  Savilian 
observatory  is  repeating  Bessel's  work  with  a 
new  form  of  micrometer. — Proper  MoUan.  Vt. 
E.  J.  Stone,  Radcliffe  observer,  has  pointed  oat 
facts  which  seem  to  indicate  a  past  connection 
between  four  sonUiem  stars.    These  stars  are; 
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Obserr&tioDS  of  tIi«Be  stars  are  aroil&ble  for 
180  years.  From  a  discnsaion  of  these,  the 
conclnsionB  of  Mr.  Btone  are:  1.  "The  fonr 
stars  of  the  group  have  proper  motions  much 
larger  than  the  average."  2.  "They  have  a 
commoD  proper  motion  of  more  than  a  second 
of  arc."  8.  "  Each  star  of  the  gronp  ia  moriog 
awaj  from  ererj  other  star  of  the  groop,  hj 
qoantities  which  are  Braall  compared  with  the 
common  proper  motion  of  the  groap,"  4, 
"That,  roQghJy  speaking,  the  Telooities  of  sep- 
aration are  lar^r,  the  larger  the  preaent  angu- 
lar separation  of  the  stars."  It  appears  to  Mr. 
Stone  very  probable  that  these  stars  at  aremote 
period  (more  than  300,000  years,  for  example) 
really  formed  a  system  or  gronp.  Bach  a  groop 
might  have  been  formed  by  the  olose  approach 
of  two  binary  stars.  Thongh  thecoDclusionsare 
neoeesarlly  doabtful,  the  case  is  Interesting. — 
IftK  Start.  In  Ifovember,  1BT6,  Dr.  Sohmidt, 
director  of  the  Athens  observatory,  discov- 
ered a  new  star  of  the  third  megnitade  in  the 
constellation  Cygnns.  ItA  brmiancy  dimin- 
ished rapidly  at  first  to  below  viribilitj  to  the 
naked  eye.  In  1877  it  bad  further  diminished 
to  10^  magnitnde.  The  most  interesting  re- 
sults have  been  derived  from  spectroscopic 
observations  of  this  star.  Its  speotram  was  at 
first  twofold.  On  a  continuous  spectrnm, 
analogous  to  that  of  the  son,  and  no  donbt 
dne  to  the  light  of  the  solid  or  liquid  photo- 
sphere, there  was  superposed  a  second  spectrum 
of  bright  lines,  which  was  due  t«  light  oomlng 
from  incandescent  gases,  notably  hydrogen. 
The  hydrogen  lines  were  at  first  very  brilliant; 
with  tiie  decrease  in  their  brillianoy  a  line  cor- 
responding in  position  to  the  brightest  of  the 
lines  of  a  nebula  strengthened,  in  December, 
1876,  this  last  line  was  much  fainter  than  the 
F  hydrogen  line  of  the  solar  spectrum,  white 
in  March,  18T7,  F  was  much  the  fainter  of  the 
two.  The  spectrum  of  the  star  degraded  from 
its  first  complex  character,  so  that  In  the  latter 
part  of  1877  it  emitted  only  monochromatic 
light,  corresponding  in  position  to  the  strong- 
est line  in  the  ordinary  nebnlar  spectrum,  if 
the  olyect  had  then  been  first  observed,  any 
spectroscopi^t  would  have  pronounced  it  un- 
hesitatingly to  be  a  gaseons  nebula;  and  it  is 
clear  that  we  have  actually  witnessed  a  rever- 
sal of  the  process  imagined  by  Sir  William 
Herschel:  tnat  is,  a  star  has  acte  ally  become 
a  planetary  nebnia. —  VariabU  Start.  A  very 
remarkable  variable  star  of  short  period  has 
been  discovered  by  Ceraskl.  It  goes  through 
its  changes  in  abont  six  boors,  and  alters  its 
color  from  a  bine-white  at  its  brightest,  to  on 
orange-red.  Prof.  Pickering,  in  discussing  the 
variability  of  stars  of  this  type,  has  recently 
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reached  the  conclnuon  that  they  are  dne  to  an 
eclipsing  satellite,  wliich  in  the  case  of  Ce- 
raski's  star  wholly  covers  it,  but  either  has  a 
feeble  light  of  its  own  or  else  consists  itself  of 
a  meteoric  clond,  which  allows  about  .f'^  of  the 
light  of  the  primary  to  pass  throngh.  Prof. 
Hckering  considers  that,  on  the  other  hand, 
sach  variables  as  p  Lyrte  owe  their  change  to 
the  star's  own  rotation,  which  presents  to  ns 
brighter  or  darker  sides. — Photograph*  ((fSlar 
Spectra,  Most  interesting  photographs  of  the 
spectra  of  stars  and  planets  have  been  made 
by  Dr.  Hn^ns  of  London  and  Dr.  Draper  of 
Mew  York.  The  former  observer  now  dis- 
tingaishes  them  into  groups.  Those  of  the 
first  gronp  give  12  very  strong  lines,  all  appar- 
ently dne  to  hydrogen.  The  second  group 
give  spectra  resemblmg  that  of  our  own  sun. 
The  third  includes  the  red  stars.  Spectro- 
scopic observations  of  the  motions  of  stars  in 
the  line  of  sight  have  been  continued  at  the 
observatory  of  Dr.  Hoggins,  near  London,  and 
at  that  of  Greenwich,  and  are  also  abont  being 
beg^un  by  Prof.  Yonng  with  the  great  telescope 
at  Princeton,  N.  J.  The  late  English  results 
show  an  increasing  correctness  of  estimate, 
thongh  a  great  deal  ts  still  to  be  done  to  at- 
tain exactness.  About  100  stars  have  been 
observed  for  this  porpose  at  Greenwich,  for 
instance,  with  the  result  that  while  it  is  now 
nsnally  safe  to  pronounce  at  once  whether  the 
star  is  approaching  ns  or  receding  from  ns  (so 
that  the  direction  of  the  motion  is  readily 
known),  the  amount  of  this  motion  remains 
doubtful  within  wide  limits.  Thns  at  Green- 
wich, between  March  and  Kovember,  1S8S,  IS 
observations  of  this  character  were  made  on 
Aldebaran,  which  uniformly  concurred  as  to 
the  fact  of  its  receding,  hot  which  varied,  aa  to 
the  estimated  rate  of  this  withdrawal,  sll  the 
way  from  S  to  90  m.  a  sec. — Star  Catalogvot. 
The  Dvrehmfiiterwng  det  nordlichen  gettimten 
Eimmeli,  the  joint  work  of  Argelander  and  bia 
assistants,  KrQger  and  SohOnfeld,  embraces  all 
the  stars  of  the  first  nine  magnitudes  from  the 
north  pole  to  2°  of  south  declination.  This  work 
was  begun  in  1862,  and  at  its  completion  a 
catalogue  of  the  approximate  places  of  824,198 
stare,  with  a  series  of  excellent  star  maps  giv- 
ing the  aspect  of  the  northern  heavens  for  1850, 
was  at  the  service  of  astronomers,  and  has  been 
in  the  most  constant  use  from  that  time  forward. 
Argelander's  original  plan  was  to  carry  this 
IhiTohniMtrang  aa  far  as  2S°  south,  so  that 
every  star  visible  in  a  small  comet-seeker  should 
be  registered.  This  ])lan  was  abandoned,  bnt 
Dr.  ScbOnfeld,  at  the  observatory  of  Bonn,  !■ 
executing  this  work.  The  equinox  of  18t>6  ia 
chosen  as  the  fundamental  one;  and  almost 
the  only  changes  are  the  adoption  of  a  tele- 
scope of  six  inches  aperture  for  the  work,  and 
a  closer  discrimination  of  the  magnitude*  of 
the  fainter  order  of  stars.  Schfinfeld  has  al- 
ready made  248,000  observations,  and  astron- 
I  omers  in  the  northern  hemisphere  will  soon 
I  possess  an  index,  aa  it  were,  to  every  star 
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likely  to  be  osed  in  their  obseirktiona.  Frof. 
O.  Stone  of  Che  Cinoianati  obserratory  ia 
extending  thifi  review  still  farther  Honth. 
Both  his  reaDltg  and  those  of  Scbfinfeld  ore  as 
yet  nnpahliahed.  The  aBtronomicel  aocietj  of 
Oennsnj,  founded  in  18Qd,  has  inatitnted  a 
plan  for  the  reobserVBtion  of  the  8!M,000 
stars  from  the  first  to  the  ninth  tnagnitiide 
(iDOlDBive)  fouod  in  t!>e  ItuTehmutterung.  The 
observations  of  ArgeJander  and  his  assiitanta 
were  mode  with  a  small  oomet-seeker,  and 
((ire  only  approximate  positions.  The  plan  of 
the  eooiety  ooDtempIatea  the  reobservation  of 
each  of  these  stars  hy  raeaiiB  of  Urge  meridian 
oirde^so  that  accurate  places  may  be  availa- 
ble. These  stars  serve  as  points  of  ooroparison 
to  which  are  referred  the  positions  of  comets, 
asteroids,  &c.  By  dividiDg  the  space  to  be 
oovered  (from  the  north  pole  to  B2  S,  P.  D.) 
into  zones,  the  cooperation  of  many  observa- 
tories ia  secured,  and  a  prompt  pablioation  of 
the  resulting  catAlogaes  is  made  possible.  In 
1B76  the  varions  cones  vere  assigned  as  fol- 
lows to  the  observatories  engaginK  in  the 
wort:  Nikolayev,  —  2°  to  +  1^;  Albany,  1° 
to  5°;  Leipsic,  6°  to  15°;  Cambridge,  Eng- 
land, 25"  to  80° ;  Leyden,  80°  to  85*^;  Lnnd, 
86°  to  40';  Bonn,  40*  to  60°;  Cambridge, 
nnited  States,  60'  to  es";  Helsingfors,  66" 
to  66° ;  Cbristiania,  86°  to  70° ;  Dorpat,  70° 
to  76°.  A  OBtalogne  of  red  stars,  with  ob- 
servations of  them,  has  been  pablished  by 
Mr.  Birmiogbam  of  Ireland :  66S  red  or  red- 
dish-yelloir  stars  are  given,  none  fainter  than 
the  tenth  m^nitude.  Seochi  has  also  pnb- 
lished  a  list  of  441  red  stars.  The  impor- 
tance of  sach  lists  depends  npon  the  fact  that 
it  is  found  that  moat  t^  stars  are  variable,  and 
Bimiingham  gives  it  as  a  resalt  of  his  observa- 
tions that  for  variable  red  stars  the  red  color 
in  general  increases  as  the  star  gets  fainter,  and 
viet  tfr*a. — Uranemttri/.  In  1878  Dr.  Heis  of 
HflDster  published  in  the  Neuer  HimmeUatlat 
the  results  of  27  years'  labor  on  the  stars  via- 
ible  to  the  naked  eye.  It  is  on  the  same  plan, 
and  the  scale  ia  the  same,  as  the  Uranamttria 
Nota  of  Argelander.  But  Heis  has  extended 
the  scale  of  magnitudes  beyond  6'0  mag. 
(trhere  Argelander  stopped)  to  aboiiC  Si  mag. 
It  may  be  said,  iu  passing,  that  under  good 
oiroamatances  he  always  sees  a*  and  a'  Capri- 
oomi  divided.  More  stars  are  to  be  foond 
in  Heis  than  in  Argelander.  The  former  has 
8,S07  stars  from  the  first  to  the  sixth  mag- 
nitude, while  tlie  latter  has  8,366.  Heis  has 
in  all  6,471  stars  viuble  to  the  naked  eye 
under  the  beet  drcamstaonee  at  Cologne,  Ger- 
many; that  is,  from  the  north  pole  to  about 
180°  of  north  polar  distance.  One  important 
feature  of  his  work  is  the  accnrate  delineation 
of  the  milky  way,  both  in  position  and  bright- 
ness. A  similar  work  was  pablished  in  1674 
hy  Dr.  Behrmaon,  who  made  a  voyage  during 
1866  in  the  southern  hemisphere,  and  devoted 
ten  months  to  making  a  aronometry  on  Arge- 
lander's  plan  (and  with  his  scale  of  magnitudes) 
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of  the  sky  fVom  the  sonth  pole  to  70°  aonth 
polar  distance.  He  gives  3,844  stan  in  this 
space.  The  most  important  contrlbntion  of  this 
kind  which  has  appeared  since  1843  (the  date 
of  the  publication  of  the  Uranometria  Nota 
of  Argelander)  is  the  UraHometria  Argentina 
of  Dr.  B.  A.  Goold  (1879).  It  is  the  result  of 
nearly  ten  years'  work  at  the  national  observa- 
tory of  the  Argentine  Republic,  and  covers 
the  whole  southern  heavens  and  10°  of  the 
northern.  The  magnitudee  ere  on  Argelander's 
scale,  but  this  had  to  he  extended  to  7'0  mag., 
since  the  naked  eye  at  Cordoba  can  distinguish 
stars  a  full  magnitade  fainter  than  at  Bonn ; 
that  is,  stars  having  only  -ft  of  the  tight  of  the 
minimum  vitibiU  of  Argelander.  The  space 
examined  covers  about  fi  of  the  whole  sky. 
Within  it  10,649  stars  were  viable  under  the 
best  circumstances,  and  more  than  46,000  ob- 
servations were  made,  or  over  4^  for  each  star. 
Many  variable  stars  were  discovered.  Dr. 
Gould's  coQClueions  as  to  the  ritnation  and 
shape  of  the  cluster  of  stars  to  which  our  solar 
system  belongs  are:  "There  is  in  the  sky  a 
^rdle  of  bright  stars  [from  fir«t  to  fourth  mag- 
nitude], the  medial  line  of  which  is  nearly  a 
great  circle  Inclined  to  the  milky  way  by  about 
20°.  The  grouping  of  the  fixed  stars  brighter 
thBn4'l  mag.  is  more  symmetric  relative  to  thot 
medial  line  than  to  the  galactic  circle.  These 
tacts,  together  with  others,  indicate  the  exist- 
ence of  a  small  cluster  within  which  our  system 
ta  eccentrically  situated,  but  which  is  itself  not 
far  from  the  middle  plane  of  the  galaxy.  Thb 
cluster  appears  to  be  of  a  flattened  shape,  some- 
what bifid,  and  to  consist  of  somewhst  more 
than  400  stars  of  magnitudes  from  1  to  7,  their 
average  magnitude  being  about  8"6,"  Dr.  0, 
11.  F.  Peters,  of  Hanulton  College,  Clinton, 
N.  Y.,  has  published  the  first  series  of  a  set  of 
charts  of  sodiaoal  stars,  of  great  value,  tbe 
product  of  his  own  observations  for  over 
twenty  years.  The  twenty  charts  already 
issued  contain  nearly  40,000  stars. 

8TEiM  HElTUId,  the  warming  of  the  air  of 
inhabited  rooms  with  the  heat  which  is  set 
free  on  the  condensation  of  steam.  The  heat 
stored  up  in  steam,  which  ia  released  when 
the  steam,  without  falling  in  temperature.  Is 
condensed  to  water,  is  snffioient  to  raise  the 
temperature  of  10  units  of  water  for  each  unit 
of  weight  of  steam  condensed  60°  C,  or  to 
raise  10  units  of  air  for  each  steam  unit  210°. 
The  first  reoorded  application  of  steam  to  tbe 
warming  of  bnildings  was  made  by  James 
Watt  in  1784,  He  constructed  an  apparatus 
for  warming  his  atndy,  oonmsting  of  a  narrow 
box  8(  ft.  long  with  sides  of  tinned  iron  placed 
about  an  Inch  apart.  The  steam  waa  con- 
ducted into  this  heater,  which  stood  on  edge, 
from  a  boiler,  warming  the  room  with  the  heat 
liberated  on  condensation,  the  condensed  water 
flowing  back  into  tbe  boiler  by  the  same  pipe 
through  which  tbe  steam  ascended  into  toe 
box.  A  similar  plan  was  patented  in  England 
in  1791  by  Uoyle,  bnt  failed  through  a  defeo- 
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tive  design.  In  1799  Lee  ^eTi««d  r  heating 
apparfttns  in  which  oast-iron  tabea  aerred  the 
doable  pnrpoee  of  oonvefing  the  atearo  and 
•npportjng  the  floor.  Steam  ia  used  both  at 
high  and  at  low  praasare  Id  the  diflereat  appli- 
&ncei  invented  for  warming  houaea.  One  ad- 
vantage which  steam  heating  poasesses  over 
heating  bj  hot-water  pipes  is,  that  the  steam 
pipes  con  be  made  to  run  in  anj  direction. 
The  onl}' preoantion  neoesMTT'  ia  to  provide  an 
outlet  for  the  water  o(  condensation  to  pass 
off  at  everjr  change  of  level.  The  condensed 
water  con  be  nsed  over  again  in  the  boiler, 
and  ma;  also  be  applied  to  the  sanitarj  uses  of 
distilled  water.  In  the  first  large  bailding 
heated  by  steam,  a  silk  mill  in  England,  tho 

Sipes  were  arranged  in  the  manner  which  it  is 
esirable  to  approsiinate  as  nearly  as  possible 
in  ail  oaaea,  with  a  geotle  and  oontinuona  in- 
clination down  to  the  boiler.  Thoogh  steam 
heating  was  regarded  with  favor  and  ireqQeitt- 
I7  practised  in  the  early  part  of  the  oenlnrr,  it 
fell  into  neglect  after  the  introdnotion  of  the 
raethoda  of  warming  with  hot-water  pipes. — 
The  chief  difflcnlty  with  steam  heating  is  the 
Attention  the  apparatus  reqnires  in  order  to 
insure  an  even  sapplj  of  steam.  When  the 
steam  f^la,  the  heaters  immediately  grow 
cold.  Explosions  seldom  occur;  but  there  is 
always  more  or  less  danger  with  careless  or 
inexperienced  attendants.  Formerly  it  was 
considered  unsafe  to  use  steam  at  a  higher 
pressnre  than  S^  lbs.  to  the  aqnara  inch  in 
the  boiler ;  but  the  ose  of  high-pressnre  steam 
with  engines  has  become  so  common  that  10 
w  even  20  lbs.  presanre  In  a  steam-heating 
apparata*  is  not  now  considered  dangerous, 
though  where  a  special  boiler  ia  used  a  greater 
pressure  than  0  or  10  lbs.  is  not  desirable. 
With  higher  preasure  in  the  boiler  and  pipea, 
a  smaller  radiating  surface  is  required,  when 
low  presanre  was  used,  it  was  oousidered  ne- 
oessary  to  have  a  steam  space  in  the  boiler 
eqaal  to  the  whole  oubio  contenta  of  the  pipes, 
80  that  the  pipes  would  readily  fill  with  steam 
when  the  valves  were  opened.    With  higb- 

{iressure  steam,  smaller  boilers  are  used  \  yet 
t  is  always  economiool  to  have  as  large  a  boil- 
er surface  ezpoaed  to  the  fire  as  ia  possible. 
The  boiler  and  pipes  should  be  so  proportioned 
that  the  former  will  evaporate  the  aame  quan- 
tity of  water  in  a  given  time  as  the  latter  con- 
dense. Experiments  and  oalculationa  ahow 
that  with  a  boiler  surface  of  4  sq.  ft.  exposed 
to  the  direct  action  of  the  fire,  the  surface  re- 
quired to  evaporate  1  cnb.  ft  of  water  per 
hour,  1B3  sq.  ft.  of  pipe  will  be  necessary,  the 
t«mperatare  of  the  room  being  60°  F.,  when 
the  pressure  is  2}  lbs.  above  the  atmosphere; 
101  sq.  ft.  at  10  lbs.,  149  sq.  ft.  at  20  lbs.,  and 
IBS  sq.  ft.  at  SO  lbs.  In  common  practice, 
however,  a  oonsidersbly  larger  boiler  surface, 
perhtqw  6  sq.  ft.,  must  be  allowed  to  produce 
the  same  result.  The  boiler  ahonld  be  simple 
in  form  and  easy  to  clean,  larger  in  proportion 
to  the  fir«  surface  than  ordinary,  and  very  du- 


rable. The  cylindrical  boiler  with  hembpher- 
icol  ends  Is  one  of  the  strongest  forms,  and  is 
well  adapted  for  high  pressure.  Besides  the 
usual  fittings  of  steam  boilers,  a  steam-heating 
apparatus  should  be  provided  with  an  auto- 
matic appliance  for  injecting  water  into  the 
boiler.  The  injector  longest  in  use  is  the 
stone-float  apparatuo,  in  wliioh  a  stone  ia  con- 
nected with  a  lever  within  the  boiler,  which 
opens  a  cock  communicating  with  an  elevated 
oistem.  When  the  water  evaporates  below  a 
certain  quantity,  the  float  falls,  opening  the 
cock,  and  letting  in  sufQcient  water  to  float  the 
stone  and  ciose  the  cock  again.  With  low- 
pressure  apparatus  on  inverted  siphon  pipe 
may  be  used  for  the  escape  of  the  oondeneed 
water.  Where  steam  of  high  pressure  is  em- 
ployed, a  number  of  different  contrivances 
have  been  devised  which  allow  the  water  to 
flow  off  while  preventing  the  escape  of  steam. 
A  cock  is  generally  placed  at  the  connection 
of  the  pipe  with  the  boiler.  When  this  is 
opened  the  steam  drives  the  air  in  the  pipes 
before  it;  but  unless  a  means  of  exit  is  pro- 
vided for  the  imprisoned  air  whenever  the 
steam  is  turned  on,  the  pipes  in  which  the  ^r 
remains  will  continue  cola.  When  the  pipes 
are  laid  horizontally,  a  blowpipe  at  the  further 
ends  aUowB  of  the  expulsion  of  the  air  withont 
difficulty.  When  the  pipes  occupy  difierent 
levels,  more  complicated  contrivances  are  re- 
quired ;  and  sometimes  It  is  neoeasary  to  em- 
ploy an  air  pump.  The  method  of  heating 
buildings  by  steam  can  be  employed  with  the 
greatest  economy  in  premises  where  steam  is 
uaed  for  driving  an  engine.  The  boiler  should 
be  enlai^ed  to  snpply  steam  for  warming  in 
the  proportion  of  1  onh.  ft.  for  every  2,000 
cub.  ft.  of  space  to  be  heated ;  a  boiler  adapted 
to  an  engine  of  one-horse  power  can  be  mode 
large  enough  to  furnish  steam  for  warming  a 
space  of  60,000  cub.  ft. — The  warming  of  Uie 
British  houses  of  parliament  is  accomplished 
according  to  Gumey's  modiSoation  of  tne  syo- 
tem  of  Dr.  Reid,  first  tested  in  the  temporary 
house  of  commons  erected  in  1885.  Frean 
air  from  without  is  filtered  through  acreena, 
and  warmed  by  passing  over  iron  tioies  filled 
with  steam,  entering  the  halls  through  perlb- 
rated  floors,  over  which  porous  horsehair  dotba 
are  spread  to  prevent  the  eurrenta  fh)m  bung 
felt  In  summer  the  air  is  cooled  by  a  spray 
of  cold  water  in  the  aame  lower  chambers  be- 
fore ascending  into  the  halls.  In  a  series  of 
ezuerimenta  carried  on  during  the  centennial 
exhibition  at  Philadelphia  in  1870,  a  very  ef- 
fective method  of  heating  air  was  shown,  which 
conusted  in  forcing  currents  of  air  over  a 
steam  pipe  by  means  of  a  fan.  From  the  re- 
sults of  trials  with  an  exhaust  fan  it  appeared 
that — while  by  an  ordinary  steam  coil  neat  is 
transferred  to  the  air  only  at  the  rate  of  "OOOS 
of  a  unit  of  heat  per  hour  for  each  degree  of 
difference  between  the  temperature  of  the 
steam  inside  the  tubes  and  the  air  outside — 
when  the  air  is  forced  ocroaa  the  tubes  at  the 
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rate  of  80|  ft.  a  Moond,  the  heat  is  imputed 
to  the  air  at  the  rate  of  87'6  heat  oaita  for  each 
degree  of  difference  between  that  of  the  tem- 

?9ratQre  lu  the  heater  and  the  external  air. 
hia  method  of  heating  air  is  therefore  nearly 
8,000  timea  as  rapid  and  efficient.  The  Bteani 
required  to  drive  the  fan  can  be  uwd  to  f  omiah 
the  beat  The  beater  and  fan  ehonld  be  so 
(leaigned  that  all  the  ateam  which  ia  reqnired 
to  furnish  the  necessary  power  may  be  thaa 
ntilized.  Walker'a  heater  hu  been  much  naed 
both  for  steam  and  bot  water.  It  connsts  of 
a  namber  of  small  iron  blocka,  each  having 
aqnare  perforations  passing  tbroogb  it  for  the 
paasage  of  air  npward  and  downward ;  the 
blocks  being  enclosed  in  an  iron  bos  witli  oor- 
reapooding  perforations,  with  an  inch  of  space 
for  the  steam  around  each  block,  which  beata 
the  thin  metal  of  which  they  are  composed, 
while  they  beat  tbe  circulating  air.  By  tbla 
arrangement  ISO  ft.  of  heating  surface  oan  be 
obtained  in  a  box  measuring  only  8  cub.  ft. 
The  plan  of  heating  hothoosee  by  discharging 
steam  directly  into  the  place  containing  the 
planta,  the  moistnre  oansing  them  to  uirive 
more  Inzariantly,  was  adopted  abont  tbe  time 
of  the  first  inventions  for  honse-warming  by 
steam.  A  simple  steam-generating  apparatus 
Is  made  by  placing  in  a  famaoe  a  series  of  con- 
centric heatmg  ooila,  at  tbe  lower  end  of  which 
the  water  enters  from  a  reservoir,  into  which 
the  oondenaed  water  returns  from  tbe  steam 
pipes.  By  another  arrangemeDt,  the  pipes  id 
which  the  Bteam  is  generated  form  the  basket 
grate  of  the  furnace.  A  sectional  boiler  is 
Bometimea  made  by  connecting  with  vertical 
pipea  a  aeriea  of  inclined  pipes,  communica- 
ting at  their  npper  end  with  the  heaters,  and 
receiving  the  water  of  condensation  at  their 
lower  end.  A  furnace  is  made  in  which  the 
steam -generating  pipes  line  the  famaoe,  form 
the  sides  of  tbe  basket  grate  below,  the  bottom 
of  which  is  ^ven  a  longitudinal  a^tation  by 
a  ribbed  rocking  bar,  and,  winding  in  a  con- 
volved series,  fill  tbe  space  in  tbe  fnmaoe 
above  the  fire ;  these  horinontal  pipes  are 
connected  by  vertical  pipes  and  headers;  the 
condensed  water  enters  tbe  lower  end  of  the 
generator  from  a  receiver  in  front  of  the  fur- 
nace.— The  Holly  ayatem  of  ateam  beating  is 
a  method  of  heating  city  buildinga  fi'om  a  cen- 
tral source  by  means  of  steam  conveyed  in 
main  pipes  through  the  streets,  and  eondacted 
to  radiators  in  the  houses.  This  system  was 
first  pnt  in  practice  in  Lookport,  N.  Y.,  in  a 
form  elaborated  by  Birdsell  Eolly,  a  citizen  of 
that  place.  Other  inventors  had  proposed 
similar  schemes  for  economical  heating.  Cole- 
man'a,  which  waa  never  carried  into  execution, 
was  essentially  the  same  as  Holly's.  The 
HoUy  works  in  Lockport  were  put  in  opera- 
tion in  the  autumn  of  18TT.  After  settling, 
by  experiments  extending  over  ten  years,  npKtn 
the  materials  for  tbe  conduit  pipes,  the  form 
of  generator,  the  meters,  and  alt  tbe  details  of 
tbe  apparatoB,  a  company  was  formed  with  a 


capital  of  |Se,O0O,  which  propoaed  to  b«at  the 
dwellings  and  pnblic  halla  of  the  town  at  a 

Erioe  somewhat  below  the  cost  of  warming  by 
ot-air  tnmaocs.  The  second  winter  1,000 
consumers  were  supplied,  and  an  aggr^ate 
■pace  of  about  10,000,000  cab.  ft  waaheated. 
The  average  cost  for  eaoh  consoroer  was  found 
to  be  tSr.SO,  oounUng  flS  for  interest  on  the 
coat  of  flxtarea  and  tiiat  of  maintaining  them 
in  good  order;  againattHS.TSreqnired  tokeep 
a  famaoe  uring  10  tons  of  coal  per  annnm,  and 
$167  required  annoally  to  miuntain  a  private 
ateam-beating  apparatus  conanming  13  tons 
of  ooaL  Tbe  street  mains  are  wroaght-iron 
pipes  covered  with  an  inner  packing  ol  asboe- 
tuB,  which  is  enclosed  in  a  jacket  of  cow-bair 
felting  or  some  rimilar  non-oondacting  sub- 
stance, upon  which  hard- wood  strips  are  firm- 
ly bound  with  copper  wire.  The  pipes,  thus 
packed  and  protected,  are  inserted  into  holes 
cored  tbrongh  logs  of  wood,  the  holes  being 
large  enough  to  leave  an  air  chamber  around 
them.  The  logs  are  laid  at  an  incline  over 
tile  drains.  A  oompariaon  of  different  uzes 
of  pipes  with  r^ard  to  their  capacity  fur  con- 
voying steam  ahowa  that  the  diatance  to  which 
steam  oan  be  carried  inoreasee  threefold  when 
tbe  diameter  of  the  pipe  b  doubled :  a  l^-incb 
pipe  will  deliver  ste^  abont  1,000  A.  fhim 
tbe  boiler;  a  3-inob  pipe,  8,000  ft. ;  a  6-inch 
pipe,  9,000  ft.    Steam  is  aerved  by  the  Lock- 

Sort  works  as  far  as  a  mile  and  a  third  away 
■om  the  boiler  bouse.  The  steam  ia  received 
from  the  boiler  in  a  6 -inch  main,  which 
branches  into  two  4-incb,  and  these  again  inta 
two  8-inch  mains  each.  Tbe  8-inch  pipes  di- 
vide into  the  smallest  dze  of  street  mains 
nsed,  1}  inch  in  diameter.  The  total  length 
of  pipe  laid  was  about  five  miles.  The  con- 
aamption  of  ooal  in  tbe  Lockport  works  the 
first  winter,  when  only  one  or  two  of  the  six 
boilers  were  used  at  a  time,  waa  from  2|  to  8 


an  area  of  four  square  miles  from  a  single 
boiler  honse;  although  it  might  be  more  eco- 
nomical to  make  tbe  districts  to  be  heated 
from  one  station  smaller.  The  isolation  of  the 
pipea  ia  remarkably  perfect,  and  tbe  heat  which 


ing  np.  It  ia  estimated  that  10  boilers  16  fL 
long  and  B  ft  in  diameter,  with  G4  tubes  each, 
wUT  warm  an  aggregate  space  of  16,000,000 
cub.  ft,  furnishing  steam  for  besting  1,800  cub. 


ft,  of  8-Inob  pipe,  the  head  of  steam  being 
kept  at  a  pressure  of  18  lbs.,  corresponds  to 
the  conanmption  of  9  lbs.  of  coal  an  hour; 
with  that  length  and  siie  of  pipe  in  an  ordi- 
nary city  street,  100  boQsea  can  he  supplied, 
making  the  loss  by  condensation  for  eaui  coit- 
Bumer  eqnivalont  to  S'16  lbs.  of  coal  a  day. 
With  a  pressnre  in  tbe  pipes  of  60  Iba.,  or 
fonr  atmospheres,  it  reqntred,  when  the  sup- 
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■plj  of  Rteun  yraa  oat  off,  18  minutes  for  the 
pnssure  to  fall  to  4fi  lbs.,  S8  mtnQtes  more 
for  it  to  sink  to  80  lbs.,  40  minntes  long' 
er  for  it  to  decline  to  16  lbs.,  and  Hi  miontea 
lOD^,  or  2  bonra  and  30  mmntea  alti^ether, 
for  It  to  become  rednoed  to  the  pressare  of  the 
Atmoaphere,  or  for  the  four  aUuospherefl  of 
steam  to  become  entirely  condensed.  In  ad- 
dition to  the  remarkablj  effident  Bervice  of 
the  coverings  and  packing  need  to  isolate  the 
pipes,  a  farther  economj  is  effected  by  a  pro- 
oeaa  for  reconverting  into  steam  a  portion  of 
the  water  of  coudensatlfla.  Important  fea- 
tnres  in  the  Bollj  sjstem  are  the  regnlating 
and  measaring  apparntas  placed  In  each  house, 
and  the  distributing  and  Junction  chambers 
vhioh  are  placed  at  interrats  of  100  ft.  or 
more  along  the  street  mains.  These  junc- 
tion boiM  provide  for  the  lon^tudinal  con- 
traction and  expansion  of  the  pipes,  afFording 
at  the  same  time  a  tptioe  for  the  apparatus  b; 
which  the  steam  is  distributed.  The  service 
pipe  where  it  entera  the  Junction  boz  has  at- 
tached to  it  a  hood  into  which  the  water  of 
oondeQsatdon  collects.  This  is  conveyed  to  a 
valve  in  the  house,  where  it  Is  wire-drawn,  and 
in  conseqiiBnce  of  the  reduction  of  preesnre, 
vhich  is  about  60  lbs.  to  the  aqaare  inch,  a 
lar^  portion  of  it  is  reconvertea  into  steam, 
which  is  fed  into  the  radiators.  A  valve,  sim- 
ilar to  the  slide  valve  in  a  bigb -pressure  engine, 
admits  the  steato  from  the  street  main  into  a 
short  pipe,  which  has  a  similar  valve  at  its 
other  end  connecting  with  the  ra^ators. 
These  valves  serve  both  as  regulators  and 
meters.  The  preasare  on  both  iddes  of  the 
valves  is  shown  by  steam  gauges.  An  indica- 
tor registers  the  consumption  of  steam  in  Sg- 
nres  which  show  its  value  in  dollars  and  cents. 
The  Holly  system,  after  two  years  of  suocess- 
M  operation  in  Lockport,  was  introdnced  in 
Bpringfleld,  Mass.,  Anbnrn,  N.  Y.,  and  other 
towns.  The  actual  economy  over  ordinary 
modes  of  heating  can  be  arrived  at  only  after 
it  has  been  at  work  long  enough  to  test  the 
dm-ability  and  security  of  the  conducting  pipes. 
The  greatest  advantage  of  this  method  of  arti- 
flcialneating,  the  reduction  in  the  risk  of  fire, 
will  be  the  Biowest  to  obtain  practical  recog- 
nition,  owing  to  the  custom  of  transferring 
most  of  the  risk  to  insnraoce  companies,  which 
derive  a  profit  from  their  guarantee. 

SJBL,  DtpbMphtrtaiflM  eb  Although  the 
phosphorus  is  sufficiently  eliminated  from  iron 
In  the  puddling  process,  it  is  not  removed  in 
either  the  Bessemer  or  the  open-liearth  system 
of  manufaoturiDg  soft  steel.  The  eitreme 
heat  required  in  the  Siemens  furnace  and  Bes- 
semer'a  converter  has  been  snpposed  to  be  the 
reason  why  the  phoaphoras  cannot  he  got  rid  of. 
This  heat,  exceeding  that  of  any  other  indns- 
trial  process,  neceasitated  the  oae  of  silica  as  a 
coating  to  the  ftimace  or  converter,  the  only 
substance  snpposed  to  be  able  to  resist  it.  As 
a  consequence,  only  a  limited  nomber  of  iron 
ores,  containing  a  minimom  of  phoq>boni8, 


could  be  used  in  the  mannfaotnre  of  Bessemer 
steel ;  of  the  different  ores  of  Great  Britain, 
not  more  than  one  eighth  were  adapted  for 
this  purpose.  Parry  patented  a  prooeu  in 
1881  for  obtaining  pig  Iron  freed  from  phoa- 
phoras and  sulphnr.  Several  other  methods 
of  pnriiying  iron  and  steel  have  since  been  de- 
vised by  Bell,  Erupp  and  Bender,  Jacobt, 
Yelge,  Tessi^  dn  Hotay,  and  others ;  bnt  until 
the  introduction  of  the  Thomas-Gilchrist  pro- 
ceea  the  prodnotion  of  Bessemer  ateel  was  only 
possible  from  a  very  limited  number  of  ores. 
The  sabstdtotion  for  silica  of  a  basic  aubstance, 
like  lime,  in  the  lining  of  the  ftimace,  was  the 
means  by  which  these  inventors  aonght  to 
work  ont  the  problem  of  dephospborization, 
Baelns  and  other  metallargista  had  long  before 
suggested  the  use  of  lime,  and  Siemens  had 
undertaken  a  series  of  experiments  to  that 
end,  but  withoat  snoceas.  The  aoftness  aud 
want  of  ooherence  of  lime  render  it  a  most 
unmanageable  material  tor  fbmace  linings. 
Several  years  were  consumed  by  Gilchrist  and 
Thomas  at  Blaenavon  in  experimenting  with 
oxide  of  iron,  alumina,  lime,  and  limestone. 
They  finally  aacoeeded  in  obtaining,  instead  of 
an  acid  lining  like  nlica,  a  bauc  one  which 
waa  as  hard  and  compact  as  the  best  silica 
bricks.  The  new  bricks,  which  were  strongly 
bsaio,  were  composed  o(  »  special  kind  of 
magtiesian  limestone.  This  was  ground,  and 
snbjented  to  intense  firing  and  great  shrinkage, 
passing  through  chemical  changes  from  which 
it  emerged  as  hard  and  firm  as  silica,  and  even 
more  infasihle.  Bnt  this  waa  only  the  ban- 
ning of  success ;  for  when  a  pig  of  phosphoric 
steel  waa  blown  in  a  fhmace  lined  with  these 
bricks,  it  was  not  sufficientiy  depbosphoriied, 
while  the  lining  itself  was  so  injured  that  it 
had  to  be  replaced  after  fonr  or  five  blasts. 
The  attempt  to  assimilate  the  process  of  steel' 
making  to  that  of  puddling  was  abandoned  as 
impraotioable.  After  long  experimentation  the 
rignt  process  was  evolved,  by  which  the  phos- 
phorus is  made  to  combine  with  the  base,  and 
IS  carried  off  in  the  alag.  The  manufacture  of 
steel  by  the  Thomas-Gilchrist  process  was  com- 
menced in  the  Engliah  district  of  Cleveland  in 
1876.  The  perflated  process  is  complex,  and 
its  details  have  been  developed  experimentally. 
To  the  silica  resulting  from  the  oxidation  of  nil- 
con  ia  supplied  lime  or  magnesian  lime,  apart 
from  that  in  the  lining,  with  which  it  nnites  at 
the  moment  of  its  formation.  The  lime  and 
magnesia  in  the  slag  must  not  be  less  than  40 
per  cent,  and  the  silica  mast  be  leas  than  20 
per  cent.  When  the  latter  is  under  16  per 
cent.,  the  best  resnlts  are  obtained.  The  slag 
trota  Bessemer  and  Siemens  fumacee  ordinarily 
contains  above  40  per  cent,  of  silica,  and  lit- 
tle lime  or  none  at  all,  while  the  cinder  con- 
tains not  over  5  per  cent.  Che  qnantity  of  the 
base  added  in  the  new  process  amounts  to 
from  9  to  14  per  cent,  of  the  weight  of  pig 
converted,  varying  with  the  character  of  the 
pig.    A  portion  is  added  before  the  metal  is 
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fntrodaoed,  and  the  reminder  after  the  oxids- 
tion  of  the  silicon.  Of  tbe  total  additions, 
lime  coDstitutea  five  parts  oat  of  sii.    It  is 

Srefer&ble  to  have  the  BabBtances  added  hot, 
ut  this  is  not  absolatelj  necessary.  They  can 
be  heated  ecoDomioall?  hj  utilizing  the  heat  of 
the  gases  in  the  converter.  Tbe  silicon,  npon 
being  oxidized  bj  the  blast,  enters  into  com- 
bination with  the  loose  lime  forming  the  inte- 
rior fettling  or  fiztng,  bnt  does  not  act  npon 
tbe  material  whioh  composes  the  trae  lining 
of  the  hearth.  The  carbon  is  thus  attacked, 
and  the  phospborns,  coming  in  contact  with  a 
strong  free  base  in  a  loose  condition,  with 
which  it  can  unite  when  oxidized,  is  oxidized 
by  the  blast  and  passes  into  tbe  slag.  The 
heat  erolved  in  the  oxidation  of  the  phoepho' 
nis,  which  is  very  intense,  assists  greatly  in 
the  snccess  of  the  operation.  The  Gilchrist 
and  ThomaB  system  of  liningand  of  adding  lime 
in  tbe  filing  oan  be  employed  either  in  Beese- 
roer  converters  or  in  the  Siemens  or  other 
open-hearth  furnaces.  It  has  been  succesafnlly 
adapted  also  to  the  Ponsard  process.  The  ex- 
tra cost  for  adding  the  bases  is  IbuDd  to  be 
only  abont  Is.  id.  a  ton.  Tbe  bricks  cost  no 
more  than  silioa  brioks,  and  seem  to  make  as 
durable  a  lining.  Gilchrist  and  Thomas  were 
assisted  in  their  eiperiments  by  Mr.  Uartin, 
and  afterward  were  sabstantially  sapported  by 
£.  Windsor  Richards,  and  the  large  establish- 
ment of  Bolokow,  Vaughan  and  oo.  was  placed 
at  their  disposal.  The  new  steel  process  there 
devetoped,  with  improvements  ailded  by  Sne- 
luB  and  Riley,  was  soon  adopted  in  all  tbe  great 
iron  •  producing  conntries  of  Europe.  The 
basic  brioka  were  first  mannfaotured  by  the 
above  firm  alone.  A  largo  factory  was  subse- 
quently established  at  Dnisbnrg  in  Westphalia. 
BIGELL,  Sir  Jeha,  aBoottisb  sculptor,  bom  in 
Aberdeen  in  1804.  He  studied  in  Edinburgh 
and  Italy,  and  in  1683,  on  his  return  from 
Rome,  opened  a  studio  in  Edinburgh,  where  be 
has  since  lived.  Early  in  bis  career  he  received 
the  appointment  of  her  m^eaty's  sculptor  for 
Scotland.  In  1670  he  was  knighted  npon  tbe 
D&veiling  of  the  Scottish  national  memorial  to 
the  prince  consort  in  Edinborgh.  His  works 
include  a  statue  in  Carrara  marble  of  Bir  Wal- 
ter Scott,  in  the  well  tmown  Scott  monument 
in  Edinborgh,  of  which  there  is  a  dnplioate  in 
bronze  in  the  Central  park,  New  York ;  a  com- 
panion statue  of  Robert  Burns ;  statues  of 
Wellington,  Prof.  Wilson,  Allan  Ramsay,  and 
Thomas  Chalmers,  all  in  brouze,  in  the  public 
streets  of  Edinburgh,  and  a  statue  of  the  queen 
in  the  royal  institution  there ;  the  monument 
to  the  42d  Highland  regiment,  at  the  cathedral 
of  Dunkeld ;  the  monument  to  the  68d  High- 
landers, in  Glasgow  cathedral ;  statues  of  Lords 
Melville  and  Jeffrey ;  bustsof  the  queen.  Prince 
Albert,  the  duke  t>l  Wellington,  the  duke  of 
Edinburgh,  Florence  Nightingale,  and  many 
others.  At  the  Lenox  library.  New  York,  are 
busts  of  Dr.  Tliomss  Chalmers  and  Sir  Walter 
Scott,  both  executed  by  him. 


STOKE 

nEVBI8,JUfrei,  an  Engliiih  sculptor,  born  at 
Blandford,  Dorsetshire,  in  1817,  died  in  1875. 
He  showed  a  talent  for  punting  when  a  child, 
and  at  the  age  of  IS  went  to  Florence  and 
studied  the  works  of  Salvator  Rosa;  afterward 
in  Rome  he  became  a  papil  of  Tborwaldaen. 
In  1848  he  returned  to  England,  and  was  con- 
nected with  the  art  schools  of  Somerset  house. 
In  18S0  he  removed  to  Sheffield,  where  he  de- 
voted his  time  to  decorative  work  in  iron  and 
ulver.  He  designed  innumerable  objecta  of 
daily  use  in  tbe  finest  taste,  with  which  the 
name  of  the  manufiKtnrer  rather  then  the  de- 
signer la  associated ;  the  most  noticeable  of 
these  are  the  sejant  lions  on  the  iron  poet*  be- 
fore the  grille  of  the  British  museum.  In  1857 
he  received  the  commission  from  government 
for  the  monument  to  tJie  duke  of  Wellingttm 
in  St.  Paul's  cathedral.  The  sum  voted  for  it 
by  parliament  (£14,000)  was  inadequate  for 
carrying  out  his  design,  and  he  spent  much  of 
bis  private  means  upon  it;  and  after  18  yean 
of  labor,  he  died  leaving  it  incomplete.  He 
executed  several  admirable  portrait  busts,  and 
the  inosaJo  "  Isaiah  "  in  the  arch  of  the  dome 
of  St.  Paul's. 

nXTinS,  lUM,  a  Belgian  painter,  bom  in 
Brussels  in  1826.  He  was  a  pupil  of  Navez  in 
Belgium,  and  of  Rotjaeplan  at  Paria.  His  spe- 
cialty is  modem  costumes,  furniture,  and  ele- 
gances, and  his  pictures  comniand  large  prices 
Hia  "  New  Year's  Gift "  was  sold  in  Bnisaels 
in  1874  for  £840,  and  "Springtime  of  Life" 
in  New  York  in  ISTS  for  |1,0S0.  Among  his 
other  works  are  "The  Visit,"  "La  Dame 
Rose,"  "  Consolation,"  "  Innocence,"  "  Ophe- 
lia," "  A  Duchess,"  "  A  Homing  in  tbe  Coon- 
try,"  "The  Bath,"  "The  Japanese  Woman," 
and  "The  Surprise."  He  has  exhibited  hia 
piotnres  in  Bnissels  and  Paris  since  1649. 

BnBLING,  Jawa  llrttfchiia,  a  British  author, 
born  In  Glasgow,  Jane  32,  1820.  He  was  edu- 
cated at  Glasgow  university,  and  became  a  sur- 
geon, but  in  16S1  abandoDed  his  profession  and 
went  to  the  continent  to  atudy  German  philos- 
ophy and  literature.  He  returned  to  England 
in  18S7.  He  has  pablished  "  The  Secret  of 
Hegel"  (1686);  "Sir  William  Hamilton  on  the 
PhiloBophy  of  Perception"  (1866);  "Sobweg* 
ler's  History  of  Philosophy,  Translated  and 
Annotated"  (1667);  "Jerrold,  Tennyson,  and 
Macaulay,  with  other  Critical  Essays  "  (1868); 
"Address  on  Mftterialiam"  (1868);  "Aa  re- 
gards Protoplasm,"  in  which  he  comb^  the 
theory  (1899);  "Lectures  on  the  Philosophy 
of  Law  "  (1878) ;  and  "  Burna  in  Drama,  tii- 
gether  with  Faded  Leaves"  (1878). 

BTOHE,  Haren,  an  English  painter,  bom  in 
London  in  1840.  He  is  a  son  of  Frank  Stone, 
worked  in  his  father's  studio,  and  became 
known  as  a  skilful  designer  and  punter  of  pieces 
of  historic  genre.  His  works  include  "Rest," 
"Silent  Pleadings,"  "The  Sword  of  the  Lord 
and  Gideon,"  "Claude  accuses  Hero,"  "The 
Painter's  First  Work,"  "  On  tbe  Road  from 
Waterloo  to  Paris,"  "Working  and  Shirking" 
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■OldLetteni,"  "Stealing,"  "Nell  Gyirane," 
"  TLe  Interrnpted  Dnei,"  "  Henry  VIII.  and 
Anne  Bolejm  obserred  bj  Queen  Eatharine," 
"The  Royal  Nursery  in  1888,"  "Edward  H. 
and  Pierg  Qaveston,"  "My  Lady  ia  a  Widow 
and  Ohildless,"  "Sain  et  Saaf,"  "Rejected," 
"  The  SaoriBoc,"  "  WaitiBg  at  the  Gate,"  "  The 
Post  Boy,"  and  "The  Time  of  RogeB,"  His 
"Ghildleei  Widow"  waa  at  the  Philadelphia 
exhibition  of  18T0. 

ffTORET,  Gearse  Idilpbu,  an  English  painter, 
bom  in  London  in  1884.  At  the  age  of  IS  he 
WDQ  a  prize  for  painting  in  oil.  He  studied 
matbematioa  in  Paris  tioin  1848  to  1860,  paint- 
ing in  the  Louvre  aa  ocosaion  offered,  and  af- 
terward studied  art  in  London.  In  18S3  he 
went  to  Spain  to  stady  and  punt.  He  is  par- 
tionlarly  happy  in  his  portraits  of  children  and 
gflrls.  His  worluiDclade"  A  Family  Portrut," 
''Madonna  and  Child,"  "  Holy  Family,"  "Sa- 
cred Mnse,"  "The  Widowed  Bride,"  "The 
Bride's  Burial,"  "  The  Aononoiation,"  "  Meet- 
ing of  William  Seymour  and  Lady  Arabella 
Staart  in  1S09,"  "  The  Royal  Ohallenge,"  "  Af- 
ter You  t  "  "  The  Shy  Papil,"  "  Saying  Grace," 
"Going  to  School,"  "  The  Old  8<Jdier,"  "The 
Duet,"  "Only  a  Rabbit,"  "Rosy  Cheeks," 
"  Lemons,"  "  Little  Butleronps,"  "  The  Oonrse 
of  True  Lore,"  "  Love  in  a  Maze,"  "  Mistress 
Dorothy,"  "Grandma's  Ohristmaa  Viators," 
'■Oanght,"  "The  Whip  Hand,"  "A  Dancing 
Lesson,"  "My  Lady  Belle,"  "The  Old  Pump 
,  Room  at  Bath,"  "The  Judgment  of  Paris," 
"  Christmas  Eve,"  and  "  Sweet  Margery." 

9IUTEG08  (Gr.  (npari^,  an  army,  and  iyu,  to 
lead),  the  American  game  of  war.  This  title 
broadly  comprehends  a  aeries  of  six  indepen- 
dent military  games,  or  more  strictly  stndiea, 
of  gradually  increming  interest  and  impor- 
tance. It  was  invented  by  Lieut.  C.  A.  L. 
Totten  o(  the  4th  XJ.  S.  artillery,  its  first 
inception  dating  baolc  to  1875,  when  its  ele- 
mentary applications  were  employed  in  the 
military  department  of  the  Maauchuaetta 
aimoaltnral  college,  then  under  his  charge. 
The  completed  work  waa  not  made  generally 
public  until  1879,  when  it  was  submitted  to 
joint   boards   of   regolar    army   and    nationa] 

nd  officers,  in  San  Francisco,  Cal.,  by  whom 
IS  recommended  for  adoption  in  all  branch- 
es of  the  American  service.  Strategos  ia  the 
first  American  effort  at  the  aolntion  of  the  same 
great  problem  that  has  so  long  been  studied 
abroad  under  the  familiar  titles  of  "Kriegs- 
■piel,"  "  Aldershott,"  "  the  war  game,"  &o. 
Bat  there  is  a  radical  difference  between  the 
American  and  foreign  systems.  The  latter 
are  designed  for  the  dmost  eiolasive  nae  of  the 
beat  informed  and  most  advanced  members  of 
the  military  profession.  Strategoa  is  both  an 
advanced  game  and  an  elementary  one. — Ths 
Ootut  may  be  divided  into  four  parts,  to  wit: 
1,  a  set  of  military  pieces,  red  and  blue ;  S,  a  set 
of  tactical  and  topogrtuihical  blocks ;  8,  an  as- 
sortment of  special  appliances  of  varying  tise  in 
one  or  all  of  the  several  games ;  4,  a  text  book. 
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The  military  pieces  represent  the  more  impor- 
tant tactical  nnita  (sach  as  regiments,  l>atleriee, 
and  aqoadroDs)  of  two  independent  armies,  one 
red,  the  other  bine,  with  their  trains,  baggage, 
standards,  general  officers,  &c  The  infantry, 
cavalry,  and  artillery  pieces  are  distingnisbed 
by  tbeir  insignia  and  ahape.  These  pieces  ore 
all  made  accurately  to  a  scale  of  10  inches  to 
the  mile.    They  are  made  of  wood,  and  have  a 


Tarying  condition,  results,  consequences,  Ac, 
aa  the  players  may  see  fit  to  put  upon  them. 
The  tactical  and  topographical  blocks,  made 
of  thin  rectangular  strips  of  wood,  are  all 
about  an  eighth  of  on  inch  thick,  from  one  to 
eight  inches  in  length,  and  from  one  to  six 
inches  in  width.  &Eu;h  of  these  pieces  is  slated 
upon  one  of  ita  faces,  called  the  tactical  side, 
half  of  them  in  red  and  the  other  half  in  bine. 
Upon  their  reverse  or  topograpLlcal  Ndes,  riv- 
ers, mountuns,  swamps,  villages,  lakes,  &o., 
are  depicted.  This  division  of  the  ontfit  is 
employed  particularly  in  the  three  lower  games, 
though  parts  of  it  come  into  play  in  all  tlie  ap- 
plications of  strategos.  The  special  appliances 
consist  of  numerous  scales,  dividers,  calipers), 
dice,  ooonteni,  slated  game  boards,  colored  pen- 
oils,  Sea.  The  text  book  contains  the  roles  for 
the  use  of  the  outfit,  and  minutely  describes  ita 
employment  in  each  of  its  several  applicationa. 
It  also  serves  as  a  sort  of  general  military  hand- 
book.— Applications  of  tkb  Outwit.  The 
several  parts  into  which  the  game  of  strate- 
gos is  arranged  are  as  follows;  1,  the  minor 
tactical  game ;  S,  the  grand  tactical,  strategical, 
and  topographical  ^ame;  S,  military  text-book 
illustradon;  4,  military  hiatory;  6,  the  battle 
same;  6,  the  advanced  game.  1.  J^  Minor 
Taetieal  Oama.  The  second  part  of  the  outfit 
is  employed  in  this  divinon.  Dnring  the  flret 
studies  of  a  recruit  tlie  various  tactical  pieces 
will  enable  him  or  his  instrnctor  to  exemplify 
promptly  and  clearly  the  positions  and  move- 
ments of  officers  and  men  in  all  the  mancenvres 
of  any  arm  of  the  service.  The  colored  slated 
sides  nf  the  several  pieces  are  to  be  tamed  up 
in  this  branch  of  the  study,  and  aooording  to 
their  size  they  are  to  be  employed  to  represent 
sets  of  twos  or  fours,  platoons,  compamea,  Ac 
The  Btadent  himself  most  designate  and  employ 
these  pieces  to  suit  his  own  necessities.  For 
inatanoe,  the  various  officera  and  non-commis- 
uoned  officers  of  a  company  maybededgnated 
by  name  or  insignia  upon  some  of  the  slated 
disks,  and  the  same  pieces,  property  numbered, 
may  in  tarn  repreeeut  the  individuals  in  a  set 
of  fours,  complete  or  iucoraplete.  a  gnn  de- 
tachment, &c.  Again,  two  of  the  4x2-incfa 
pieces,  joined  together  and  marked  respect- 
ively "1st  platoon"  and  "Sd  platoon,"  will, 
with  the  re^jnisite  quota  of  officers,  represent 
a  company  arranged  for  the  stndy  of  the  sim- 
pler movements  in  "  the  school  of  the  platoon." 
And  so  on,  npward  and  downward,  through 
the  several  "aohools"  of  "the  three  arms." 
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3.  The  6rand  T^ietieal,  StraUfital,  and  Tap&- 
ffrapAieal  Qamm.  A  portion  of  the  blocks  are 
now  tnnwd  over  m  u  to  ezpom  thdr  rerene 
■idea,  upon  which  the  Tarioni  topognphicol  iea- 
tnrea  ue  depicted.  Tfae;r  b^b  then  to  be  used  in 
eoi^iinction  with  others  left  with  their  tactic&l 
ridu  up,  to  illuHtrate  the  Tsrions  principlee  of 
•tnttegj,  aflFording  to  the  nomerotu  text  books 
And  sothoritiea  apon  these  sabjects  the  tame 
raadj  illnatration  that,  with  011I7  their  tactical 
Mea  np,  they  do  to  the  maonaU  of  taotica. 
Hie  atodent  ran  emploj  tbe  varioos  parts  of  the 
outfit  in  praotieallf  illnstrating  any  of  tbe  con- 
ditions and  problems  of  field  eerrice  in  time  of 


graphical  eapaoitj  of  the  ontfit  is  anoh  that  it 
affords  an  inexhanstible  source  of  ready  illns- 
tration  for  every  text  book  and  authority.  8. 
MiUt^ry  SitUry.  Strategos  affords  compao' 
ionship  to  those  who  are  interested  in  the 
stady  of  military  history.  Bsttlee  and  oam- 
psigns  can  be  analyzed  with  its  asustance,  and 
followed  step  by  step  and  detail  by  detail,  with 
a  clearness  which  would  be  utterly  impoedble 
even  with  the  most  eztenaive  system  of  maps 
and  diagranu  alone.  4.  The  Battle  Game. 
Upon  the  large  slated  game  board  two  armies 
of  any  size  and  organization  can  be  repre- 
sented, with  proper  r^ard  to  lines,  distance, 
and  order  of  battle.  Every  squadron,  bat- 
tery, and  regiment  is  represented  by  a  sepa- 
rate  piece;  and,  the  vaHone  "orders"  having 
special  moves  and  powers,  and  tbe  wbole 
progress  of  the  game  being  governed  by  care- 
fully compiled  iiiles,  a  miniature  battie  can 
be  fonght  upon  tbeoretical  principles,  that  is 
far  lets  trying  to  ordinary  patience  than  the 
advanced  game,  and  yet  one  which  eduositea  the 
players  up  thereto.  The  following  is  an  outline 
of  the  order  of  procedure  in  playing  the  battle 
game;  1.  Two  or  more  players  agree  npon  the 
number  of  men  to  be  employed  upon  each  aide, 
tbe  character  of  battle  to  be  fought,  &c.  2. 
The  proper  division  of  troops  is  made  among 
the  three  armfi,  and  tbe  two  armies  organized. 
8.  Each  player  makes  bis  dispositions  in  battle 
array  behind  a  screen  stretched  across  the  mid- 
dle of  tbe  game  hoard,  4.  A  coup  d'ail  re- 
GOnnoissanoe  is  allowed  toeach  player,  and  any 
nnmilitary  dispositions  of  tbe  hostile  army  are 
challenged.  G.  Rearrangementadne  to  thisre- 
connoissanoe  are  now  effected.  6.  The  screen 
is  drawn  aaide,  and  ttie  playere,  moving  alter- 
nately a  number  of  pieces  at  once,  advance  their 
armies  into  action,  7.  Skirmishing  begins.  8. 
Tbe  general  engagement  comes  on.  9.  Tbe 
victory  is  decided  by  one  or  tbe  other  side  cap- 
turing a  majority  of  tbe  hostile  colore.  10. 
Final  dispositions  are  made,  and  the  course  of 
the  game  studied  and  discnssed.  The  battle 
game  is  really  a  compromise  between  a  game 
and  a  stady,  between  ohess  and  "  war  upon  the 
map."  Its  various  features  are  calculated  with 
special  reference  to  tbe  subject  illnstrated.  The 
roles  of  the  game  oon!>pire  toward  concentro- 
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Hon  aod  airangnnent  aa  «  meau  of  seening 
victory,  rather  than  toward  eaptnrca  and  Itnaeo, 
the  aim  hein^  to  make  these  Tnlea  saggcstive 
of  military  ideas.  6.  The  Ademietd  Qame. 
This  is  a  direct  attempt  at  the  acdntion  of  Dm 
science  of  strategy  as  defined  by  Jomini,  and 


tory  statititics,  the  use  of  whicfa  ia  oovered  by 
copious  ndea,  are  contained  in  the  aocompany- 
ing  text  book.  These  tahlea  •ztend  orer  the 
various  qneetions  of  tranqiOTtation,  tovebeo, 
easnalties  in  field  and  camp,  time  reqoired  tat 


an  inveatigalion  gives  the  stndent  1 
mate  acquaintance  with  the  details  of  oigage- 
ments  and  campaigns  that  in  time  of  peace 
must  otherwise  remain  neglected.  In  this 
branch  of  tbe  subject  all  arbitrary  asngniuHits 
of  valoes  and  moves  are  of  course  entirely  ont 
of  the  question  and  improper.  The  whtde 
atndy  is  r^uired  to  base  itself  upon  actnalities, 
upon  the  resnlts  of  careful  inveetigationB,  and 
upon  tabulated  statistics  gathered  from  fomer 
batties  and  campaigna. 

BITIIT,  Jaaea  &  B^*"  American  •oldiO', 
bom  in  Patrick  00..  Va.,  in  188S,  died  in 
Richmond,  May  11,  1864.  He  graduated  at 
West  Point  in  1864,  rose  to  a  first  lieutenancy 
of  mounted  ri£es  tbe  next  year,  distinguished 
himself  in  a  fight  with  Indians  in  1B67,  and 
became  captain  in  1860.  In  May,  1861,  he 
resigned  his  commission  and  entered  the  con- 
federate service.  He  commanded  the  confed- 
erate cavalry  at  tbe  first  battle  of  Boll  Run, 
and  in  the  following  September  made  a  dariiQ 
attack  on  a  federal  force  at  Lewtnville,  for 
which  be  was  made  a  brigadier  general.  Soon 
after  this  he  was  promoted  to  major  general, 
and  in  Jnna,  1802,  with  1,C00  cavalry  and  S 
guns,  he  rode  completely  aronnd  McClellou's 
army,  destroying  considerable  property,  and 
carrying  away  165  prisoners  and  many  mules 
and  horses.  In  August  he  anrprieed  Pope's 
headquarters  at  Catlett's  station,  and  carried 
off  all  his  papers  and  correspondence,  as  a  re- 
sult of  which  the  second  battle  of  Bnll  Run 
was  a  confederate  victory.  Id  October,  with 
1,800  cavalry  and  4  guns,  he  crossed  the  Po- 
tomac above  William^ort,  and  went  as  far 
as  Ohambersbni^,  which  he  held  for  a  Akj 
and  plundered.  At  Chanoelloreville  he  wu 
for  a  time  in  oommand  of  Jackson's  corps. 
He  bad  many  encounters  with  the  federal  cav- 
alry in  the  Gettysburg  campaign  of  186S,  being 
always  defeated,  and  in  the  campaign  of  18M 
opposed  Sheridan's  cavalry,  but  was  mortally 
wounded  in  the  fight  at  Yellow  Tavern. 

SnUTiir,  Bnry,  an  Eu^isb  actor,  bom  ia 
Birmingham  In  1824.  He  made  his  d^bat  at 
Oork  in  1840,  with  great  suocesa.  He  then 
spent  some  time  in  etndy  in  Ireland,  after 
which  he  played  for  several  aeaaons  at  tbe 
Theatre  Royal  in  Edinburgh.    He  next  made 
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the  8L  James,  SadlerB  Walls,  Standard,  and 
Dnuj  Lone.  In  the  autamn  of  186T  h«  orosaed 
the  sea,  and  ia  the  next  two  years  and  a  half 
made  the  tour  of  the  United  States  and  Canada. 
In  1860  he  made  a  tonr  in  Great  Britain  and 
Ireland,  and  in  1861  sailed  for  AostraUa,  where 
ha  m6t  with  extraordiuuT'  Hncoew,  piaying 
nearlj  1,000  nights  in  Melbourne.  He  re- 
taroed  to  England  in  the  aummer  of  1860,  and 
in  the  follovring  aeaaon  reappeared  at  Drurj 
Lane,  pUjing  Richard  III.,  llaobeth,  Hamlet, 
and  other  Shakeapeorian  charaotera. 

BSMIEL,  or  Mmk  ■••(,  a  perennial,  nmbel- 
liferonB  plant,  growing  to  the  height  of  8  or  10 
ft.,  and  oj  Hooker  named ,^M-u{a  tumbul  (tury- 
anjfium  lumbul,  Kantmaon).  Snmbnl  root  was 
intiodnoed  into  Kussia  abont  18S0,  h»  a  Bttbsti- 
tate  for  mask;  bat  Che  plant  itself  was  not 
known  until  18S0,  when  it  was  discovered  bj 
ft  Bassian  traveller  in  the  mountains  of  Maghi- 
an,  eaatward  o(  Samarkand.  Sinoe  then  speoi- 
mens  liave  flowered  in  the  botanical  garaens 
of  Uosoow  and  Kew.  The  root,  as  foand  in 
commeroa,  is  in  transverse  slicea,  two  to  five 
inches  in  diameter,  and  from  three  qnarters  to 
an  inch  and  a  half  thick.  It  has  a  etrons  odor, 
resembling  that  of  mnsk,  and  a  taste  wnich  is 
at  firat  sweetish,  but  afterward  bitterish  and 
balsamic.  Sambnl  is  a  etimalant,  tonic,  and 
cannlnative,  and  maj  be  nsed  as  a  subetitate 
for  musk  in  nervous  aCFeotions,  as  hysteria, 
epasmodio  asthma,  epilepsy,  &c  It  Is  best 
administered  in  the  form  of  tinctare,  made  by 
macerating  two  and  a  half  ooncea  of  the  root 
in  a  pint  of  dilnte  alcohol,  of  wliioh  the  dose 
is  ftom  10  to  40  drops. 

(Hmr—JUinuU  Slrvetvn  of  th»  PkeUmltwe. 
Vhen  the  san  is  viewed  with  the  naked  eye, 
or  with  a  telescope  of  low  power,  it  presents 
a  nuiform,  bright,  shining  snrfaoe,  called  the 
"  photosphere."  With  a  telescope  of  higher 
power  the  photoephere  is  seen  to  be  diversified 
with  groups  of  spots,  and  nnder  good  condi- 
tions the  whole  mass  has  a  mottled  or  curdled 
appearance.  This  mottling  is  caused  by  the 
presence  of  dond-like  forms,  whose  ontlines, 
though  funt,  are  distingnishable.  The  back- 
gronnd  is  alao  covered  with  small  white  dots 
or  forms  atill  smaller  than  the  olonds ;  these  are 
called  "rice  grains."  The  olonds  themselves 
are  composed  of  small,  intensely  bright  bodies. 
These  forms  have  been  stadied  irith  the  tele- 
•oopeby  Seochi,  Hnggine,  and  Langley,  and  their 
relations  have  been  tolerably  well  made  ont. — 
Solar  Photography.  An  important  step  in  the 
stndy  of  the  photosphere  has  been  made  by  M. 
Janasen  at  the  physical  observatory  at  Meadon, 
near  Paris,  at  which  he  is  director.  Till  his 
investigations  began,  photography  had  been 
nnable  to  seixe  the  minnte  details  of  the  photo- 
tphere.  M.  Janssen  not«d  that  when  tbe  ex- 
posnre  was  very  brief  the  photographio  speo- 
tnun  was  reduced  to  a  narrow  band;  and  by 
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orranf^ng  his  apparatus  to  take  advantage  of 
this,  by  usine  large  apertures  and  reducing  tbe 
light  througn  extremely  brief  exposures,  and 
by  greatly  magnifying  the  image  before  it  falla 
on  the  plate,  he  has  bisen  able  to  make  photog- 
raphy more  eEFeoCive  here  than  the  eye  itself. 
The  time  of  exposure  has  been  diminished  to 
nW  of  a  second,  and  the  diameter  of  the  ori(p- 
nol  negative  increased  to  nearly  one  metre. 
This  image  is  oocasionolly  so  distinct,  even  on 
this  extended  scale,  as  to  be  capable  of  a  ftirtber 
linear  enlargement  of  two  or  three  times.  It. 
Janssen  says :  "  The  photograms  show  that  the 
oonatitntion  of  the  pnotoaphere  is  not  uniform 
thron^ont,  bat  that  it  is  divided  into  a  series 
of  regions  more  or  lees  distant  from  each  other, 
and  having  each  a  spedal  constitution.  These 
remans  have,  in  general,  rounded  contours,  but 
these  are  often  almost  rectilinear,  thns  form- 
ing polygons.  The  dimensions  of  these  figures 
ore  very  variable  \  sane  are  even  1'  in  diameter 
(over  26,000  miles)."  "  Between  these  fl^es 
the  grains  are  sharply  defined,  but  in  their  in- 
terior they  are  almost  effaced  and  ran  toother 
as  if  by  some  force."  M.  Janssen  attributes 
this  effect  to  storms  on  the  solar  surface,  but 
other  observers,  while  admitting  the  excellence 
of  the  photographs,  r^ect  the  inference  he 
draws  from  t)ieta.— Solar  SpoU.  Dr.  Wolf, 
director  of  the  Zorich  observatory,  has  col- 
lected observations  of  the  solar  spots,  and  finds 
that  since  1610  we  have  a  nearly  complete  reo 
ord  of  tbe»ie  appearances.  The  number  and 
character  of  the  spots  are  now  noted  every  day 
br  observers  in  many  quarters  of  the  world. 
This  long  series  of  observations  has  served  as  a 
ba«s  to  determine  each  epoch  of  maximum  and 
minimum  which  has  occurred  since  1610,  and 
thence  to  determine  the  length  of  each  single 
period.  The  following  table  gives  the  times  of 
maximum  and  minimum  mn-spot  frequency, 
according  to  Wolf: 
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From  the  first  Beiiee  of  earlkr  obserTatioDS,  th« 
period  oomes  oat  (toid  observed  minima  11'20 
years,  with  a  TaristioD  of  two  jean ;  from  ob- 
eerred  maxima  the  peri[>d  is  ll'^O  jears,  with 
a  variatioQ  of  two  jeara;  that  ia,  this  series 
shows  the  period  to  vuj  between  13*3  and  9-1 
years.  If  we  suppose  theae  variations  to  arise 
onl;  ftom  errors  of  obserratioii,  and  not  to  be 


B  also  given  at  the  foot  of  the  table. 
t'io\a  8  combination  of  the  two,  it  follows  thst 
the  mean-period  is  11-lH  ±  0-807  years,  with 
an  oscillation  of  ±  3*030  years.  These  resulte 
are  formnlated  by  Dr.  Wolf  as  follows:  The  fre- 
qaenoy  of  solar  spots  lias  oontinaed  to  change 
periodically  since  their  disoorery  in  IGIO;  the 
mean  length  of  the  period  is  1 1J-  years,  and 
the  separate  periods  may  differ  from  this 
mean  period  by  as  mnoh  as  203  years. — 
A  ooiineciion  between  the  ari)onnt  of  the 
sarfaoe  of  the  sun  covered  with  spots  (the 
spotted  area)  and  the  deolinatioa  of  the  mag- 
netic needle  baa  been  supposed  to  exist.  This 
oonneotion  was  first  suggested  bj  Qen.  Bftbine, 
and  the  question  has  been  most  oarefuUy  ez- 
aininad  by  Dr.  Wolf  of  Zurich,  who  each  year 
predicta  from  the  observations  of  sun  spots 
what  will  be  the  tnagnetio  deotinatioa  at 
Prague,  Uuniah,  &o.  It  may  be  said  that 
there  is  no  doubt  of  the  connection.  The 
aan-spot  cycle  and  the  cycle  throu^^h  which 
the  Tiiriationa  of  the  magnetic  declination  mn 
are  about  the  same  (11^  years).  Ur.  Ellis  of 
the  Greenwich  observatory  has  recently  worked 
up  the  Greenwich  magnetic  observations  from 
1S41  to  1877,  inclnding  nut  only  the  variations 
of  the  magnetic  declination,  but  those  of  the 
horizontal  force.  The  observations  of  vertical 
force  are  not  used,  since  the  instruments  have 
not  been  the  same  throughout  the  period,  and 
for  other  reasons.  "  The  following  are  the 
general  conclusions  derived  from  the  whole 
inquiry:  1,  That  the  diurnal  ranges  of  the 
iii^netlo  elements  uf  declination  and  horizon- 
tal force  are  sabject  to  a  periodical  variation, 
the  duration  of  which  is  equal  to  that  of  the 
known  eleven-year  sun-spot  period.  2.  That" 
the  epochs  of  minimum  and  maiimam  mag- 
netic and  BUD-spot  effect  are  nearly  coincident; 
the  magnetic  epochs,  on  the  whole,  occurring 
somewhat  later  than  the  corresponding  sun- 
spot  epochs.  The  variations  of  duration  in 
different  periods  appear  to  be  similar  for  both 
phenomena.  S.  That  the  occasional  more  sud- 
den ontbarsts  of  magnetic  and  sun-spot  energy, 
extending  sometimes  over  periods  of  several 
mouths,  appear  to  occur  nearly  simultaneously, 
and  progress  collaterally.  4.  That  It  seems 
probable  that  the  annual  ineqnalities  of  mag- 
netic diurnal  range  are  subject  also  to  periodi- 
cal variation,  being  increased  at  the  time  of 
a  sun-spot  maximum,  when  the  mean  dinrnal 
range  is  increased,  and  diminished  at  the  time 
of  a  snn-spot  minimum,  when  the  mean  diur- 
nal range  is  diminished.    OoncIosiMis  Nos.  1, 


2,  and  8  appear  to  be  anffioiently  cert^,  bnt 
the  evidence  in  favor  of  No.  4  is  not  so  deci- 
sive. The  tnagnetio  resnlts  have  been  pab- 
lished  from  time  to  time  in  the  '  Greenwich 
Observations,'  as  also  have  Dr.  Wolfs  resnlts 
tn  his  At^vHomucht  Mittheilunfftn.  The  thor- 
ongh  independence  of  .tlie  data  is  thereby  aa- 
sored."  This  new  and  thorough  investigatiOD 
seems  to  show  a  oertun  relation  between  the 
spotted  area  and  the  magnetic  elements,  and, 
with  the  connection  shown  by  Eomstein  to 
exist  between  the  rotation  period  of  Che  son 
and  the  2Q-day  period  of  the  magnetic  decli- 
nation,  seems  to  make  it  certain  that  there 
ia  a  connection  between  the  sun  and  earth. — 
It  is  found  from  direct  measures  that  a  snn 
spot  gives  less  beat,  area  for  area,  than  the 
unspotted  photosphere ;  and  it  is  an  interesting 
question  how  much  the  climate  of  the  earth 
can  be  affected  by  this  difference.  Prof. 
Langley  of  Pittsburgh  has  made  measorementa 
of  t£e  direct  effect  of  ann  spots  on  terrestrial 
t«mperatnre.  The  observations  consisted  in 
measuring  the  relative  araoonts  of  nmbral, 
pennmbrtu,  and  photospherio  radiation.  The 
relative  ntnbral,  pennmbral,  and  photospherio 
areas  were  deduced  from  the  Eew.ot»erva- 
tions  of  spots ;  and  from  a  consideration  of 
these  data,  and  confining  the  question  strictly 
to  changes  of  terrestrial  teraperatnre  due  to 
this  cause  alone,  Langley  deduces  the  result 
that  snn  spots  exercise  a  direct  effect  on  ter- 
restrial teinperatnre  by  deareaaing  the  mean 
temperature  of  the  eartli  at  their  manmam. 
This  change  is  very  small,  as  "  it  is  represent- 
ed by  a  change  in  the  mean  temperature  of 
our  globe  in  eleven  years  nut  less  than  0-3  0. 
and  not  greater  than  05°  C."  It  is  not  in- 
tended to  show  that  the  earth  is,  on  the  whole^ 
cooler  in  maximum  sun-spot  years,  but  that, 
so  far  as  tliis  cause  goes,  it  tends  to  make  the 
earth  cooler  by  this  minute  amount. — Solar 
S^trum  OapL  Abney  of  the  royal  en^een 
has  succeeded  in  photographing  a  certain  por- 
tion of  the  invisible  rays  below  the  red,  which 
have  hitherto  only  made  themselvea  known  as 
heat.  He  has  given  us,  through  a  region  ex- 
tending to  a  wave-length  of  over  -tj^  of  a 
millimetre,  a  photographic  map  of  the  spectral 
lines,  thus  enlarging  the  definitely  known  spec- 
trum to  about  half  as  much  agun  as  the  visi- 
ble (on  the  normal  scale),  and  having  reached 
in  doing  BO  what  was  supposed  till  very  latel7 
to  be  nearly  the  actual  end  of  any  spectrum 
that  a  prism  conld  possibly  form.  More  re- 
cently Prof.  Langley,  using  the  bolometer,  has 
explored  this  invisible  or  "  heat  "  spectrum  to 
a  region  much  below  this,  extending  to  a  wave- 
length of  nearly  ^fi^  of  a  millimetre,  or  (tm 
the  normal  scale)  to  about  seven  timee  the 
length  of  the  visible  spectrum,  and  has  mapped 
the  principal  absorption  lines.  By  taking  his 
apparatus  to  the  sQmmit  of  a  very  high  monn- 
tain,  and  comparing  the  absorption  of  our  at- 
mosphere throuehout  the  visible  and  invisible 
spectrum  first  through  a  dense  atmosphere  at 


byCoogle 


the  bBse  Bnd  tlien  tdroDgh  s  nre  one  at  tbe 
top,  and  by  farllier  Btndiea  on  tbe  abeorption 
iD  tbe  atmoHpbere  of  tbe  son  itself,  he  reaches 
the  coDclnsion  that  the  proper  color  of  tbe  sdd 
at  Its  earfaoe  is  blue,  {.  e.,  that  while  it  emits 
bU  radiations  and  all  colors,  the  abaorption  of 
tbe  bluer  end  of  tbe  epectram  on  the  wa;  to 
tbe  surface  of  tbe  earth  )jbb  been  so  much 
ereater  tbao  of  the  rest,  that  tbe  son's  true 
dominant  color  i»  hidden  from  us;  and  that 
while  we  commonly  call  its  light  mhite,  this  is 
really  but  a  name  for  tbe  residnam  of  its  rays 
which  have  atraggled  through  to  na,  after  a  fil- 
tering  oat  of  most  of  the  original  more  relntn- 
gible  ones  on  tbe  way.  The  moat  suooesafol 
photographs  of  the  blue  end  of  the  spectmm  are 
those  taken  by  Mr.  Rulberfnrd  of  New  York, 
and  more  recently  by  Prof.  Rowland  of  Balti- 
more. Prof.  Yoang  has  recently  paid  attention 
to  tbe  subject  of  the  lines  which  appear  in  tbe 
ordinary  charts  to  be  common  to  two  substanoes. 
Using  higher  disperaive  poweTs  than  bis  prede- 
oassors,  he  finds  that  of  70  lines  thus  previous- 
ly classed,  66  are  diatinotly  donble  or  triple. 
— Oxygen  in  the  Suit.  Oertain  elements,  among 
them  oiyges,  have  not  been  detected  in  tbe 
enn  by  the  ordinary  speotrosoopio  methoda.  In 
1877  Dr.  Henry  Draper  of  New  York  published 
an  aceonnt  of  bia  discovery,  b;  photograpba  of 
tbe  spectrum,  of  the  presence  of  oxygen  m  tbe 
solar  photosphere  (not  chromosphere).  Thia 
was  shown  by  the  coincidence  of  the  bright 
lineeof  tbe  oxygen  spectrum  with  certain  bright 
lines  in  the  aolar  spectrum.  To  be  accepted  aa 
proof,  the  commonly  received  theory  of  tbe 
solar  spectram  had  to  be  modified.  The  oacal 
conception  has  been,  that  tbe  latter  ia  a  uni- 
form continnoas  spectram,  crossed  by  dark 
linea,  and  containing  dark  lines  only.  Dr. 
Draper's  idea  was,  that  it  also  conttuns  bright 
lines,  and  some  of  these  coincide  aconrately 
with  the  bright  lines  of  oxygen.  The  i^neBtion 
ia  still  QDaettled,  as  Dr.  Draper's  view  is  com- 
bated by  rariouB  sfiectroscopiata  on  gronnds 
of  observation.  At  present,  however,  the  pre- 
enmptions  from  observation  are  in  bia  favor,  aa 
bis  photographs  have  been  repeated  in  a  great 
variety  of  ways,  and  always  with  the  same  re- 
sult. Theoretically  it  may  be  said  that,  snp- 
podng  every  substance  except  oxygen  to  eiiat 
u  the  spectrum,  the  resnlt  wonld  be  to  give 
bright  spaces  in  the  spectrum  in  the  places  of 
the  oxygen  lines ;  for  all  the  rest  of  the  spec- 
tram would  be  fainter,  owing  to  the  presence 
of  the  lines  of  tbe  other  aubatancea. — Solar 
Conma.  The  solar  corona,  which  has  hitherto 
been  visible  only  during  Che  rare  moments  of 
A  total  eclipae,  chiefly  owing  to  tbe  light's  be- 
ing overpowered  by  the  glare  of  our  own  at- 
mosphere near  the  san,  has  (it  Is  asserted)  been 
lately  rendered  evident  at  other  times  by  a 
method  invented  by  Dr-  Huggins,  which  is 
founded  on  the  fact  that  the  coronal  radiation 
is  very  strong  at  the  upper  limit,  and  just  be- 
yond the  limit  of  the  visible  spectrum,  so  that, 
while  most  of  this  radiation  is  invisible,  it  talis 


near  tbe  region  where  the  photogrspbic  plate 
is  most  sensitive.  The  method  of  observation 
oonaisted  iu  interposing  a  certain  violet  glass 
which,  by  allowing  only  these  rays  to  pass,  ont 
oft  the  atmospheric  glare,  ao  that  those  parts 
of  this  glare  which  have  the  corona  behind, 
might  be  sensibly  stronger  in  the  photographs 
than  those  where  no  coronal  light  is  present. 
Distinct  forms  were,  according  to  Dr.  Hug^ns, 
thus  obtained  on  ordinary  clear  days  of  the 
summer  and  autumn  of  1BS2,  which  agreed 
with  the  coronal  onllinea  seen  by  the  observers 
of  tbe  total  eclipse  in  Egj pt  daring  tbe  previ- 
ous May,  end,  in  the  opinion  not  only  of  Dr. 
Hnggins  bnt  of  other  competent  Judges,  these 
are  evidence  that  something  of  the  corona  baa 
been  actually  photographed  without  an  eclipse. 
— Sola/f  Parallax.  The  firat  really  aacceaaful 
measore  of  the  parallax  of  a  planet  was  made 
upon  Mars  during  the  opposition  of  16T2.  An 
expedition  was  sent  to  the  colony  of  Cayenne 
to  observe  the  dedinatJos  of  the  planet  from 
night  to  night,  while  corresponding  observa- 
tions were  made  at  the  Paris  observatory.  From 
a  discussion  of  these  observations,  Caaaini  ob- 
tained a  BOlor  parallax  of  S'6",  which  is  within 
a  second  of  the  tmth.  The  next  st«ps  forward 
were  made  by  the  transits  of  Yenus  in  1701 
and  1760.  The  leading  dviliaed  nations  caused 
observations  on  these  transits  to  be  made  at  va- 
rious points  on  tbe  globe.  The  method  used 
was  very  Bimple,con8istingimthedetermination 
of  the  timea  at  which  Venus  entered  upon  the 
snn'sdiak  and  left  it  again.  The  abaolute  times 
of  ingress  and  ^ress,  as  seen  from  different 
points  of  the  globe,  might  differ  by  SO  minutes 
or  more  on  account  of  parallax.  The  remlta, 
however,  were  found  to  be  discordant.  Half  a 
century  later  the  observations  were  all  care- 
fully calculated  by  Kncbe  of  Germany,  who 
concluded  that  the  parallax  of  tbe  ann  waa 
6-657",  and  the  distance  96,000,000  miles.  In 
1664  it  b^on  to  be  anapeoted  that  Encke'a 
valae  of  the  parallax  was  much  too  small. 
Hansen,  from  the  parallaotio  inequality  of  the 
moon,  first  found  the  parallax  of  the  son  to  be 
6-fl7",  a  quantity  which  he  afterward  reduced 
to  8-916"!  This  result  seemed  to  be  confirmed 
by  other  observations,  especially  those  of  Mars 
during  tbe  opposition  of  1862.  It  was  there- 
fore conclnded  that  tbe  sun's  parallax  was 
probably  between  8*90"  and  9".  Subsequent 
researches  have  been  diminishing  this  value. 
In  1867,  from  a  diacnssion  on  all  the  data 
which  were  considered  of  value,  it  was  con- 
clnded by  Prof.  Kewcomb  that  the  most  prob- 
able parallax  was  8'848".  The  measures  of 
the  velocity  of  light  mode  by  Michelson  in 
1878  reduce  this  value  to  8-81",  and  it  ia  now 
doubtful  whether  the  true  value  ia  any  larger 
than  this.  The  observations  of  the  tranut  of 
Venus  in  18T4  have  not  been  completely  dis- 
cussed ;  but  Mr.  D,  P.  Todd  has  deduced  from 
them  a  preliminary  valne  of  the  parallax  = 
8-88"±008*".  Mr. Giirs  latest  determination 
from  the  opposition  of  Mars  in  1877  has  re- 
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oently  been  pnblishod,  giTing  8-788"±0'018". 
liat  it  is  to  the  determination  of  the  velocity 
of  light  tli«t  we  are  to  look  for  the  beet  rwalt 
at  present.  If  we  wish  to  express  the  conatanta 
relating  to  the  sun  in  rooud  nnmbers,  we  may 
Baj  that  ita  tnaaa  Ib  8SO,000  tames  that  of  the 
earth;  and  its  distance  in  miles  is  9S,O0O,000, 
or  perhaps  a  little  leas.  Mr.  D.  P.  Todd,  of  the 
"  American  Ephemens,"  pablished  in  January, 
ISSO,  a  dednctioD  of  the  parallax  oE  the  sun 
from  all  the  data  then  at  oar  disposal,  Recent 
determinations  of  the  velocitj  of  light,  in  kilo- 
raetres  per  seoond,  are  aa  follows:  by  Fouoaalt 
(1963),  298,000;  Cornu  (1874),  298,500;  Cornn 

il87e),  298,990;  Michelson  (18T8),  800,100; 
ficheUon  (1879),  299,980;  Newoomb  (latest), 
299,720.  From  a  disonssion  of  the  Obserra- 
tions,  the  resulting  velocity  is  concluded  to  be 
299,920  kilometres,  or  186,890  miles.  Oom- 
bining  this  result  with  the  observations  of  the 
satellites  of  Jupiter,  the  resulting  parallax  is 
8'802";  oombining  with  Strnve's  oonstant  of 
aberration,  it  is  S'811".  The  most  probable 
result  is  8 ■808" ±0-006",  corresponding  to  a  dig- 
tanoe  of  the  sun  of  92,800,000  miles,— iSb^r 
Temperature.  Observers  have  made  very  wide 
differences  in  estimating  the  temperature  of 
the  Ban's  visible  Burface;  often  their  estimates 
are  baaed  on  the  same  or  similar  experiments, 
and  the  discrepancies  arise  from  aasumptioDS 
concerning  the  (unknown)  laws  connecting 
emission  and  temperature.  For  ezainple,  the 
solar  temperatare  is  pat  by  Sir  John  Hersohel 
at  9,000,000°  F.,  while  Becobi  made  it  289,- 
000'.  M.  Violle  has  made  it  1,600°  0.  Prof. 
Langley,  of  the  Allegheny  ot>Bervatory,  has 
taken  a  ready  and  practical  means  of  com- 
poring  the  solar  radiation  with  that  of  the 
largest  available  surface  of  intensely  heated 
matter,  viz,,  the  contents  of  a  Bessemer  steel 
converter  at  the  Pittsburgh  steel  works.  He 
compared  the  radiation  from  this  mass  with 
that  &om  the  solar  disk  directly,  and  comes  to 
the  conolosioD  that  tbe  heat  radiation  from  the 
sun  "isatleaatlOOtimea  that  from  melted  plat- 
inum, area  tor  area,  and  it  may  be  mnch  more." 
All  that  we  can  certainly  conclude  from  tbls 
is,  that  the  "effeotive"  solar  temperature  is 
much  higher  than  3,000°  0.,  though  how  ranch 
higher  is  not  known,  since  (as  we  mnst  here 
remember)  the  teraperatnre  and  the  beat  emit- 
ted are  not  proportional,  the  heat  radiation 
increasing  far  more  rapidly  than  the  tempera- 
ture, when  the  latter  ia  great.  Observations 
by  him  made  in  connection  with  the  signal 
service  expedition  in  1881  to  the  summit  of 
HL  Whitney,  in  southern  California,  indicate 
that  the  amount  of  heat  which  the  earth  re- 
ceives ii'om  the  sun  Is  higher  than  has  been 
supposed,  and  probably  not  far  from  three  cal- 
ories, i.  e.,  that  the  normal  solar  radiation,  in 
the  absence  of  any  absorbing  atmosphere,  fall- 
ing on  a  surface  one  centimetre  aquare,  would 
raise  the  temperature  of  one  gramme  of  water 
from  0°  0.  to  8*  0.  in  one  minute.  He  also  Qnds 
that  the  chief  caose  of  difference  between  his 


remits  and  those  of  bla  predecessors  la,  that 
former  observers  have  neglected  to  take  due 
account  of  the  selective  character  of  the  ab- 
sorption ;  that  this  is  least  (instead  of  greatest) 
for  those  solar  rays  which  reach  oa  as  dark 
heat,  and  that  it  (the  Btmospherio  aliaonttioii} 
increases  progressively  while  tbe  wave-length 
diminishes,  attaining  enormoua  relative  propor- 
tions in  the  bine  and  violet.  Since  it  is  chiefl; 
to  the  gain  belonging  to  these  short  wavo- 
lengths  that  the  increment  of  heat  is  specially 
due,  and  since  these  wave-lengths  are  specially 
Bssociated  with  high  temperatures,  his  obeer> 
vations  imply  not  only  an  increased  estimate 
of  the  aolar  heat,  but  a  much  increased  esti- 
mate of  the  effeotive  temperature  at  which  that 
beat  is  emitted.  Rosetti  s  recent  observations 
on  solar  temperatnre  give  10,000°  0. ;  Sir  Wil- 
liam Siemens  thinks  it  cannot  materially  ex- 
ceed 8,000°  C, ;  and  these  last  two  late  esti- 
mates mark  the  de^e  of  uncertainty  still  ex- 
isting.— Solar  Eehput.  The  t^ital  eclipse  of 
July  29,  1878,  was  more  fally  observed  tbao 
any  previous  one,  and  it  is  probably  not  too 
much  to  saj  tliat  the  results  derived  from  it 
will  be  of  correapoadingly  Rreater  value.  The 
line  of  total  eclipse  passed  diagonally  across 
the  Uuit«d  States,  from  the  northwest  border 
through  Denver  and  Texas,  and  again  through 
Havana.  Several  persons  came  from  England 
to  observe  it ;  various  colleges  and  observato- 
ries in  the  United  States  sent  parties;  many 
private  observers  went  at  their  own  expense; 
the  signal  bureau  sent  expeditions,  and  received 
reports  from  their  western  stations ;  and  finally 
the  naval  observatory  sent  several  of  ita  own 
observers  and  many  other  parties,  whose  ez- 

Eenses  were  defrayed  either  wholly  or  in  part 
y  the  liberal  appropriation  of  (8,000  made  hy 
congress  for  the  purpose;  27  such  observer* 
were  thus  provided  for.  The  brightness  of  the 
corona  was  much  less  than  at  previous  eclipses ; 
this,  perhaps,  is  connected  with  the  geseraliy 
qaieacent  condition  of  the  sun's  surface  as  to 
spots,  protuberances,  Ac,  The  spectrum  of  the 
corona  was  materialty  altered  from  its  aatare 
in  1869  or  1870.  Bright  lines  were  its  chief 
characteristic  in  1869,  and  in  all  subseqaent 
eclipses  till  1678,  when  they  were  so  faiot  as 
only  to  be  seen  by  a  few  of  the  spectroscopists, 
the  majority  seeing  only  a  oontinuons  spectmtD. 
The  1474  line  and  the  hydrogen  lines  were  cer- 
tfunly  present  all  the  time,  as  shown  by  the  oh- 
servations  of  Profs.  Young,  Thomsa,  and  East- 
man. The  last  traced  the  1474  line  all  aroimd 
the  sun  to  a  distance  of  10'  to  SO'  from  the 
limb.  No  new  bright  hnesia  the  coronal  spec- 
trum were  found,  either  by  photography  or 
spectroscopy.  Prof.  Rockwood  observed  a 
onromoepherio  line  (534  of  EirobhofTs  scale), 
thus  confirming  an  observation  of  Pogson's  in 
1888.  Thelinehaano  corresponding  dark  line 
in  the  solar  spectrum,  and,  like  the  "helium" 
line,  probably  corresponds  to  an  nnknown  sub- 
stance. Calcinm  was  also  proved  to  exist  in 
tbe  sun,  thus  eonfirmittg  Prof.  Young's  ob9e^■ 
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vatioa  at  Sbennut  in  1872.    Dork  lines  in  tlM 

epectrDm  of  the  corona  were  wea  b;  varioaa 
obserTere,  particularly  by  Prof.  Barker  of  Fiiil- 
adelphia.  This  shows  that  some  of  ilie  coronal 
light  iamerel;  reflected  annlight.  The  polari- 
Bation  of  the  corona  was  eiamined  bj  several 
observers,  notablj  Prof.  Wright  of  New  Haven, 
Kr.  Ranjard  of  England,  and  Dr.  C.  S.  Hast- 
ings of  Baltimore.  The  eye  observatJons  of 
Ur.  Ban^ard  and  Others,  and  the  photographs 
of  Mr.  Vi  right,  stiow  a  radial  polaniation.  llr. 
Haatiogs's  reeoltisdireotly  opposite, givingtan- 
gential  polarization;  and  the  oare  with  which 
uisobservatiuns  were  mode  does  notallow  them 
to  he  at  onoe  r^eoted.  The  neit  total  eclipse 
may  settle  the  question  finallj.  The  weight  of 
evidence  is  now  in  favor  of  radial  polarization. 
While  the  nature  of  the  corooal  spectmm  was 
so  essentially  changed  from  its  former  one,  the 
ohange  oan  be  entirely  accounted  for  by  a  dif- 
ferent distribution  of  tLe  materials  of  wMch  the 
oorona  is  composed.  In  18e9-'76  the  gaseous 
materials  were  hiKh  above  the  solar  surfaoe ; 
their  lines  were  oright  and  were  observed, 
overlooldng  the  Gsint  continaons  spectram.  In 
1878  the  opposite  oonditiona  prevailed :  1869- 
'75  was  a  period  of  activity  in  the  solar  sur- 
faoe; 1878  was  near  the  minimum  of  snn  spots 
and  protuberances.  The  extent  of  the  outer 
(and  faint)  corona  was  remarkable.  Prof.  Hoi- 
den  traced  it  3}°  each  side  of  the  sun  with  a 
telescope ;  Pro&.  Newoomb  and  S.  P.  I^ngley 
traced  it  6°  each  side  with  the  naked  eye.  It 
is  by  the  excellent  photographs  of  the  corona 
that  this  eclipse  will  be  distinguished  as  so 
great  an  advance  over  previous  ones.  Prof. 
Hall  and  Prof.  Harkneaa  made  photographs  of 
the  corona  with  large  equatorial  cameras,  and 
took  each  five  or  more  negatives,  with  ezpos- 
nres  of  S  to  00  seconds.  The  irj  plates  for 
these  were  specially  prepared  by  Mr.  J.  A. 
Rogers  of  the  naval  observatory.  The  short- 
exposnre  photographs  give  details  of  the  corona 
close  to  the  sun ;  as  the  exposure  was  increased, 
the  parts  near  the  sun  were  gradually  effaced, 
but  new  details  further  oat  were  added.  So, 
finally,  tbe  negatives  of  I"  esposnre  ^ve  de- 
taib  to  aboQt  20'  from  the  sun.  These  n»a- 
tlvee  show  tbe  snn  0-86  in.  in  diameter,    llie 

Shotiigraph  of  the  corona  taken  by  Prof.  Hoi- 
en's  party  admirablj  sapplements  those  of 
Profs.  Hall  and  Harkness.  It  has  no  minute 
details,  bnt  shows  the  limits  of  the  corona  out 
to  70'  from  the  snn.  By  combining  these  sets, 
the  whole  shape  of  tbe  corona  is  well  shown 
from  the  limb  to  70'.  The  detwls  are  well  given 
out  to  16'-2D'.  Each  negative  allows  a  contour 
line  of  eqnallight  to  be  drawn.  It  should  be 
s^d  that  the  two  sets  of  Prof.  Hall  end  Prof. 
Harkneaa  agree  between  themselves,  and  thus 
show  that  the  oorona  itself  did  not  change  be- 
tween the  times  of  totality  at  the  two  stations. 
As  renrds  the  photometrj  of  the  oorona,  Prof. 
John  W,  Langley  made  a  series  of  measures  of 
tbe  relative  intensity  of  the  light  of  the  corona 
at  different  points  from  the  summit  of  Pike's 


peak  at  an  altitude  of  14,000  ft.  He  conoludea 
that  (asBuming  mean  annlight  to  be  GOO,000 
times  that  of  mean  moonlight)  the  corona  at 
one  minute  (of  are)  from  the  moon's  limb  was 
uz  times  the  intrinsio  brightness  of  the  moon, 
while  at  three  mlnntAS  it  waa  but  one  tenth  of 
the  same  intrinsio  brightness.  Drawings  of 
the  oorona  were  made  by  many  observers. 
Thej  exhibit  between  themselves  the  astonish* 
ing  differences  which  have  obaract«rlzed  umi- 
lar  drawings  at  otber  eclipBea.  By  comparing 
them,  however,  with  the  corona  as  constructed 
by  means  of  the  photographs  of  the  naval  ob- 
servatory, these  apparently  irreconcilable  dif- 
ferences are  harmonized.  Eaob  observer  saw 
something,  and  drew  it  with  tolerable  correct- 
ness. Probably  no  one  observer  saw  all  the 
features;  hot  whatever  was  drawn,  in  nearly 
every  case,  was  an  important  and  integral  part 
of  the  real  phenomenon.  The  dark  rifts  be- 
tween bri^t  streamers  of  the  corona  which 
have  been  frequent  at  other  eclipses  were  rep- 
resented by  only  one  feetnre  of  this  kind.  It 
is  shown  on  the  negative,  and  was  drawn  by 
Profs.  Boss,  Holden,  and  I^kugley.  (See  IT,  8. 
Naval  observatory's  report  of  the  total  eclipse 
of  1878,  Washington,  1880.)  Prof.  Young,  in 
chaise  of  the  Princeton  party  at  Denver, 
Col.,  in  1878,  found  the  corona  far  less  bril- 
liant than  in  IStiS  and  18T0,  and  he  remarks: 
As  regarda  the  physics  of  the  sun  and  the  co- 
rona, the  prindpal  and  most  important  resnlt  of 
all  the  observations  bearing  upon  tbe  subject 
is,  to  demonstrate  a  dedded  sympathy  and  con- 
nection between  tbe  condition  of  tbe  sno'a 
visible  surface,  as  indicated  by  the  number  and 
character  of  the  sun  spots,  and  the  constitu- 
tion of  the  corona.  Tbe  total  eclipse  of  1882 
(May  17)  was  observed  in  Egypt,  largely 
tlirough  photography,  nnder  tbe  care  of  Dr. 

A,  Schuster,  who  says  that  pholographa  were 
obtained  showing  the  struotare  of  the  corona 
in  much  detail,  while  the  spectroscopes  give 
a  complicated  spectmm  of  one  of  the  promi- 
nences extending  far  into  the  ultra  violet,  and 
exhibiting,  in  addition  to  the  hydrogen  uuee, 
ver7  brilliant  lines  of  calcium,  and  others  nn- 
known.  Tbe  spectrum  of  the  corona  close  to 
the  aim's  limb  was  found  to  be  chiefly  oontiuu- 
ooa,  but  at  some  distance  from  the  sun  a  sud- 
den decrease  in  the  intensity  of  the  continuous 
spectrum  is  noticed,  and  beyond  that  point 
many  faint  lines  make  their  appearance.  Tbe 
solar  line  G  was  also  seen  reversed  in  tbe  outer 
parts  of  the  corona.  Of  tbe  total  eclipse  ot 
Hay,  1S88,  observed  in  Oaroline  island  by  the 
American  party  under  the  chaise  of  Prof.  E. 

B.  Holden,  we  have  not  yet  full  details,  though 
Prof.  Uolden'a  observations  are  understood  to 
have  finally  disproved  the  existence  of  any 
sncb  intra-Ueronrial  planets  as  have  been  al- 
leged to  have  been  seen  by  others.  For  more 
detailed  information,  reference  may  be  made 
to  "The  Bon,"  by  Prof.  O.  A.  Yonng. 

SWIFT,  Ltwto,  an  American  astronomer,  bom 
in  Olarkson,  N.  Y.,  Feb.  29, 1820.    At  tbe  age 
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of  ]3  tba  breaking  of  his  I«g,  and  an  nnBkilfuI 
aetting  of  it,  rendered  him  a  cripplo ;  to  which 
oircanistance  he  is  indebted  for  a  better  educa- 
tion than  he  would  otberwiBe  bav-e  receiTed. 
In  184S  he  began  the  stndj  of  electricity  and 
magoetiam,  and  daring  tho  noit  foor  years 
lectured  on  those  eabjeots  in  Canada  and  the 
western  states.  Afterward  he  lectured  upon 
the  "  wonders  of  the  microacopio  world,"  illos- 
trated  by  means  of  a  calcium  light  All  of  his 
iqiparatoa  was  constructed  by  himself,  and 
parta  of  it  were  his  own  invention.  In  1854 
be  set  up  a  hardware  store  in  Cortland  co., 
N.  Y.,  which  in  1873  he  removed  to  Boohes- 
ter,  where  he  still  reudes  (1B83}.  He  began 
the  stody  of  astronomy  in  1B6S,  and  made  him- 
self a  S-inch  telescope.  When  the  object  glass 
was  accidentally  broken,  he  bought  one  of  4^ 
inches  aperture,  and  with  this  all  his  subse- 
quent work  has  been  done.  He  has  devoted 
himself  specially  to  comet-seeking,  and  was  the 
first  discoverer  of  the  great  comet  of  1663, 
which  was  seen  two  days  later  from  Cambridge 
observatory,  and  not  till  ten  days  later  in  Eu- 
rope. In  180Q  he  discovered  another  comet, 
bat  had  been  anticipated  eight  days  by  a  Eu- 
ropean observer.  Two  years  later  he  saw  a 
comet  for  two  minntes,  when  clouds  inter- 
vened, and  it  was  not  seen  again  by  Jtim  or 
any  other  observer.  He  was  an  independent 
discoverer  of  the  great  comet  of  18T4,  bnt  was 
anticipated  by  Cogpa.  He  was  the  first  dis- 
coverer of  a  comet  in  each  of  the  jears  1882, 
ie77,  '8,  '9.  '80,  and  of  two  in  1881.  In 
February,  3883,  he  discovered  another,  bnt 
Boon  fonad  that  it  had  been  detected  about  fif- 
teen minutes  earlier  by  Ur.  W.  R,  Brooks  of 
Phelps,  N.  Y.— The  comet  of  1880  proved  to 
he  a  periodie,  with  a  period  of  aboat  6^  years. 
For  this  discovery  he  received  from  Mr.  H. 
H,  Warner,  builder  and  founder  of  the  War- 
ner observatory  at  Kochester,  N.  Y.,  a  special 
prine  of  (600,  and  his  regular  prize  of  t^OO 
for  each  of  those  found  in  1881.— in  18S3  he  ' 
was  awarded  the  Lolande  prize  of  C26  francs 
by  the  French  academy  of  sciences.  He  haa 
also  been  the  reoipient  of  three  gold  medals 
from  the  imperial  academy  of  sciences  at 
Vienna  for  the  discovery  of  the  comets  of 
1877,  '8,  '9.  At  Denver,  Col.,  during  the 
total  solar  eoUpse  of  1678,  Mr.  Sivift  olsimed 
to  have  discovered  two  planets  nearer  to  the 
aun  than  Ueroury.  A  citiaen  of  Rochester, 
H.  H.  Warner,  knowing  nnder  what  disadvan- 
tages Ur.  Swift  was  laboring  in  pnrsning  his 
astronomical  stndles,  offered  to  baild  for  bis 
nse  an  observatory,  providing  the  people  of 
the  dty  wonld  raise  by  subscription  a  sum 
sufficient  to  get  him  a  refractor  of  16  in.  aper- 
ture. The  money  (nearly  $12,000)  was  raised, 
and  the  telescope  is  doing  service  in  the  great 
dome  of  the  observatory,  which,  together  with 
the  attached  residence  for  the  family  of  the 
director,  cost,  exclnsive  of  instmrnents,  nearly 
$100,000.  The  telescope  was  made  by  Alvan 
Clark  &  Sons,  of  Cambridgeport,  Mass.    A 
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i  mskers  was  pre- 

«m  Sibley,  and  a  ri- 
dereal  break  circuit  clock  by  D.  A,  Watson, 
dtiiens  of  Rochester. 

8WIIKI,  DafM,  an  American  clergyman,  born 
in  Cincinnati,  O.,  Aug.  28,1880.  Hegraduated 
at  Miami  nniversity,  Oxford,  O.,  in  1862,  and 
studied  theology,  bat  beoame  principal  of  tho 
classic  grammar  school  of  the  institution,  in 
which  he  taught  Greek  and  I^tin  for  twelve 
years,  preaching  occadonally.  In  186S  he  be- 
oame pastor  of  a  Presbyterian  church  in  Chi- 
cago. For  several  years  he  was  looked  npoo 
as  an  independent  thinker,  but  not  as  hold- 
ing any  views  that  would  Justify  a  oha^  of 
nnsoundness  in  doctrine.  In  May,  1674,  bow- 
ever,  he  was  formally  arraigned  by  the  most 
conservative  party  in  the  ohnrch,  and  was  tried 
for  heresy  on  thirty  specifications.  He  waa 
acquitted  by  the  presbytery;  bnt  as  the  prose- 
cution appealed  tlie  case  to  the  synod,  thus 
threatening  the  accused  with  farther  annoy- 
ance, he  withdrew  from  the  I*reBbyt6ri8n  body, 
and  entered  upon  duty  as  a  Congregational  (in- 
dependent) minister.  He  is  now  (ISSu)  acting 
pastor  of  the  Central  church,  Chicago.  He  haa 
been  for  several  years  one  of  the  editors  of 
"The  Alliance,"  a  religions  jonmal,  and  haa 
published  several  volumes  of  sermons,  and  a 
volnma  of  "  Olub  Essays  "  (IBSOj. 

SWlSSHDiM,  Jaae  finj,  an  American  jonrnal- 
ist,  bom  in  Kttsbnrgh,  Pa.,  Dec  6, 1816.  Her 
father's  name  was  iFameB  Cannon.  In  1839 
she  married  James  Bwisshelm,  who  anbse- 
quently  obtiuned  a  divorce  from  her  on  the 
ground  of  desertion.  She  was  the  author  of  a 
series  of  letters  on  the  Mexican  war,  which 
attracted  considerable  attention.  In  1848  she 
eslabUsbed  the  "  Pittsbnrgb  Saturday  Viuter," 
which  she  edited  till  18G7,  when  she  removed 
to  St.  Cloud,  Minn.,  where  for  a  few  months 
she  pubhshed  another  "Saturday  Visiter," 
which  for  its  anti-slavery  sentiments  was  de- 
stroyed by  a  pro-slavery  mob,  who  broke  into 
the  office  and  threw  the  press  and  types  into 
the  river  in  March,  1866.  She  then  established 
the  St.  Cloud  "  Democrat,"  and  appeared  as  a 
speaker  at  anti-alavery  meetings.  Daring  the 
□ivii  WOT  she  served  as  nnrae  in  Campbell  hos- 
pital, Washington,  D.  0.,  and  after  the  battle 
of  the  Wilderness  had  charge  of  182  badly 
wounded  men  at  Frederiokshnrg  for  five  days, 
witbnosurgeun  or  assistant,  and  saved  them  alL 
She  has  been  a  freonent  contrihntor  to  periodi- 
cal literature,  and  oas  published  in  book  form 
"Letters  to  Country  Girls"  (1868)  and  "Half 
a  Century"  (1880).  She  resides  at  Swissvale, 
Allegheny  co..  Pa, 


rTUIU.UDIEB,  Beai  Ga^ird  bMsl  (called 
J_  Saiht-RshA),  a  French  author,  bom  in 
Paris,  Deo.  16, 1817.  He  was  educated  in  Paria 
and  at  the  nniversity  of  Heidellwrg,  waa  for  two 
years  assistant  professor  of  literature  at  Straa- 
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bTirg,  became  in  1846  professor  at  Montpelliar, 
and  in  1808  wss  tranBterred  to  the  BorDonne, 
where  in  1868  he  received  the  ohair  of  Frenob, 
eloquence,  which  be  atill  holde  (1880).  He  has 
been  geDerai  Keoretai7  of  the  ministry  of  pnblio 
iDStruotloii,  *  oOQDcillor  of  state,  and  a  mem- 
ber of  tlie  Buperiof  council  of  apeciaJ  secondary 
edu cation,  and  in  1873  waaelectedtotheFrench 
academj.  In  1876  his  lectures  on  French 
literature  and  eloquence  at  the  time  of  th« 
revolution  created  distnrbanceB  among  the  stn- 
dents,  who  resented  his  remarks  on  Danton, 
Robespierre,  and  other  republican  leaders.  His 
publications  Include  Bialrix,  a  poem  (1840) ; 
Ik*  ieritain*  <aer^  au  XIX'  tUeU  ((1842) ; 
Seott  Engine  et    la  philotophie   tcoiattique 

S1948)  J  HittoiTB  de  lajeun«  Allemagat,  iludet 
ittirairet  (1849);  Stvde»  rar  la  retolutioa  «n 
AlUmagne  (3  vols.,  1868) ;  La  promenade  du 
Peyron  et  la  cathidraU  de  Montpdlier  (1864) ; 
AlUmagne  et  Su*iie,  itvdet  hittoriqvet  et  lit- 
tirairet  (1666);  Hittoire  et  pMlotophie  reli- 
fieute  (1860) ;  Littiratvre  itrangire,  ierixaiM 
tl  pdtte  modemea  (18B1);  La  ComUue  d'Al- 
latiy  (1862) ;  Lettret  inidite*  da  Sitmandi 
(1863);  Maurice  de  Sate  (2  vols.,  1866); 
Ih-amei  et  romant  de  la  vie  litteraire  (186S)  ; 
Btid  La  Berbie  au  XIX'  rieele :  Kara  George  et 
Miloeh  (18TG). 

TATKELOT,  Taglnr,  a  Rnssian  painter,  bom 
about  1813.  Be  is  the  son  of  a  serf,  whose 
master,  seeing  the  talent  TatkelefT  displayed  in 
some  rude  charcoal  sketches,  determined  npon 
educating  bint.  At  the  age  of  19,  however,  he, 
with  hia  benefactor's  estate,  passed  iuto  other 
hands,  and  he  was  forced  to  serve  for  16  years 
in  the  army.  After  his  discharge  in  1849,  bis 
master's  widow  furnished  faim  mesna  to  pursue 
Iiis  stndies,  only  stipulating  that  be  should  not 
leave  Russia,  and  that  she  should  have  the 
choice  of  his  works.  In  1804  be  went  with  her 
BOD  to  the  Crimean  war,  where  his  eyeaight 
,  was  seriously  impaired.  During  this  time  his 
benefactrees  died ;  and  as  ber  son  wonld  do 
nothing  for  him,  he  supported  himself  by  mak- 
ing designs  for  a  publishing  house  at  Kiev.  He 
received  encouragement  from  a  tourist  who  saw 
bis  sketch  book  to  send  something  to  Moscow 
for  exhibition,  and  after  a  long  struggle  pro- 
cured  the  necessary  msterials  for  hia  two  great 
pictures,  representing  scenes  in  the  Crimean 
war;  these  lie  sent  to  the  art  exposition  in 
UoBcow  of  1873,  and  they  at  once  lilted  him 
from  obscurity  and  poverty  to  fame  and  wealth, 
being  bought  tor  the  gallery  of  the  winter  pal- 
ace, St.  Petersburg,  for  60,000  mblea. 

TD^PBONE,  an  apparatus  for  the  transmis- 
bIoq  of  musical  and  articulate  sounds,  though 
the  name  is  now  usually  applied  only  to  those 
capable  of  transmitting  speech;  of  these  there 
4re  two  classes — acoustic  and  eleotrio.  The 
former  has  been  known  for  a  long  time  under 
the  name  of  the  "lovers'  telegraph,"  but  has 
only  been  developed  into  a  useful  (uatnimont 
rince  the  invention  of  the  electrical  telephone. 
In  ita  simplest  form  the  acouatio  telephone 
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oonelstB  of  two  short  tubes,  with  a  membrane 
stretched  over  one  end,  connected  by  a  string. 
Speaking  into  one  tube  sets  its  membrane  into 
vibration,  and  this  movement,  conveyed  by  the 
string  to  the  merabrnne  of  the  other  tube, 
causes  it  to  repeat  the  vihrationa  of  the  first, 
and  therefore  to  reproduce  the  words  uttered 
at  the  sending  instrument.  By  substituting 
for  the  membrane  an  iron  diaphram,  and  wire 
for  the  string,  this  apparatus  has  been  made 
serviceable  for  distances  between  one  and  two 
miles.  The  connecting  wire  ia  supported  at 
intervals  in  such  a  way  as  not  to  interfere  with 
ita  vibrations.  Even  in  this  perfected  form 
this  telephone  remains  little  more  than  a  toy, 
aa  compared  with  the  telephone  proper — that 
employing  electrical  currents  in  the  tranamia- 
sion  of  speech.  Jn  telephones  of  this  class  the 
vibrations  imparted  to  the  air  by  the  speaker 
are  made  to  produce  corresponding  variations 
in  the  streugth  of  an  electno  current.  These 
varying  electric  impulses  traverse  the  line  wire 
connecting  the  sending  and  receiving  instm- 
ments,  and  act  npon  the  latter  in  such  a  wav 
as  to  set  up  vibrations  in  the  air  precisely  simi- 
lar to  those  produced  at  the  tending  inatm- 
ment,  or  "transmitter,"  as  it  is  termed.  The 
honor  of  the  invention  of  the  electrical  speak- 
ing telephone  baa  heretofore  been  awarded  to 
Alexander  Graham  Bell ;  but  recent  reaearcbes 
into  the  history  of  the  telephone  go  to  show 
that  as  far  bock  as  1861  Philip  Reiss  of  Ger- 
many coDstmcted  an  instrument  which  was 
capable  of  transmitting  speech,  and  which  con- 
tained the  essential  elements  of  every  speaking 
telephone  in  present  use.  A  number  of  differ- 
ent experimenters  were  at  work  upon  tlie  prob- 
lem of  the  electrical  transmission  of  speech  at 
the  same  time  that  Bell  was  prosecuting  his 
researches — James  B.  McDonough  and  Elisha 
Gray  in  Chicago,  A.  £.  Dolbear  at  Tufts  Col- 
lege, and  Thomas  A.  Edison  at  Henlo  Park ; 
bat  Bell's  was  the  first  to  beoome  known  to 
the  public.  The  instruments  of  this  invent- 
or, exhibited  at  the  centennial  in  Philadel- 
phia in  1876,  are  shown  in  figs,  1  and  2.    The 


fis.  I.— Belfs  fipeaklDg  Ts^gnph  rSpaiksr).  it  the  Phll*- 
deTpU*  gtblblUi;!!. 

transmitter  (fig.  1)  consisted  of  an  electro- 
magnet E,  before  the  poles  of  which  was 
stretched  a  vibrating  membrane,  to  which  waa 
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Attached  two  nnall  pieces   of  watch   Bprmg.  ient  form  shown  in  figs,  4  and  6  wm  adopted, 

The  receiver  (fig.  2)  consisted  of  a  tubular  which  is  that  now  in  oae.    Variona  other  forros 

magnet  E,  with  a  light  sheet-iron  disk  for  an  of  this  telephone  have  been  devised  by  difier- 

aimstDre  attsohed  to  it  by  a  screw  at  one  ent  inventors.    The  Gower,  which  has  gone 

point,  aa  shown.     When  the  transmitting  in-  into  eit«Dsive  n»e  in  France,  is  shown  in  fig.  6. 

Btniment  is  spoken  to,  its  membrane  vibrates.  In  it  the  magnet  is  semicircnlar,  and  ia  clamed 

and  this  to-and-fro  movement  of  the  small  ar-  to  be  better  than  the  rod  form.     The  magnet 

matures  before  the  poles  of  the  electro- magnet  with  its  bobbins  is  enclosed  in  a  fiat  brass  case, 

indnces  a  current  throngh  the  coils  o(  the  latter,  to  which  ia  attached  a  Qexible  speaking-tnbe  io- 
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communicated  to  the  diaphragm 

The  vibrations  thus  set  op  are 

ith  the  movement    sufficiently  powerfol  to  prodnce  a  sonnd  in  the 


the  strength  of  which  v 
of  the  membrane.    This  varying  oi 
iag  npon  the  etectro-magaet  of  the  r 
causes  this  to  eiert  a  varying  attraction 
npon  its  thin  disk  armature.    This  latter, 
therefore,  vibrates  in  nnison  with  the  mem- 
brane of  the  sending  instrament,  and  con- 
sequently reproduces  the  sound  vibrations 
acting  npon  the  transmitting  membrane. 
As   the   function    of  the   battery  current 
traversing  the  coils  of  the  electro-magneta 
in  both  instromenta  is  simply  to  magnet- 
ize them,  it  may  evidently  bo  dispensed 
with  and  permanent  magnets  substituted 
for  the  soli-iron  cores  of  the  electro-mag- 
nets.   This  change  was  made  by  Mr.  Bell  early  I 
in  1677,  when  ha  produced  the  form  of  instrn- 
ment  shown  in  fig.  S.    This  had  the  advantage  {  for  the  single  str^gbt 


of  the  former  apparatus,  that  the  same  instru- 
ment could  be  used  either  as  a  transmitter  i 
Later  the  very  compact  and  t 


of  Bell.  The  "Pony- 
crown"  instmment 
of  the  same  invent- 
or. Fig.  8,  has  a 
single  magnet  bent 
in  a  circular  form. 
In  the  telephone 
transmitter  above 
described,  the  elec- 
trical impulses  are 
produced  by  in- 
duction, and  the 
strength  of  the 
currents  sent  to 
line  are  therefore 
limited  by  the  pow- 
er of  the  atrial  vi- 
brations which  set  the  diaphragm  in  motion.  It 
is,  however,  possible  to  make  the  vibrating  disk 
vary  the  strength  of  a  battery  corrent,  and  thus 
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obtain  much  more  powerful  results.  Bell,  eailj 
in  his  experiments  in  telephony,  conetruoted  a 
transmitter  of  this  kind,  which  is  shown  in  fig. 
9.  A  platinum  wire  is  attaohed  to  the  vibrate 
iag  diaphragm  and  dips  into  a  small  onp  of 


n 


Fia.  &— Oover'i  Talaptuma, 

acidalated  water.  The  circuit  is  completed 
through  the  water,  so  that  the  resistance,  and 
conaequentlj  the  current  flowing,  yaries  with 
the  depth  of  immersion  of  the  pTatinum  wire. 
In  a  caveat  filed  the  same  da;  ea  Boll's  applica- 
tion (Fob.  14,  18TG),  Elisha  Gray  described  an 
imtrument  of  similar  oonstraction,  and  stated 


-PheLpa'a  Onnrn  Tslapbona. 


that  his  object  was  to  transmit  speech,  the  pos- 
^bility  of  doing  which  Bell  does  not  mention. 
Various  other  transmitters  employing  a  liquid 
contact  have  since  been  constructed,  but  none 
of  them  have  been  found  to  work  well  ip  prac- 
tice.   The  oarbon  transmitter  is  the  only  form 


of  battery  telephone  that  has  been  thoroughly 
snocesshl.     It  is  due  to  Thomas  A.  Edison, 
who  was  conducting  ezperimentH,  as  mentioned 
above,  with  a  view  to  transmitting  speech,  at 
the  same  time  that  Bell  was  carrying  on  his  re- 
searches.  These  eiperimentH  were 
began  in  the  autumn  of  18TS,  and 
resalted  in  the  production  of  the 
oarbon  telephone  in  1877.  Its  con- 
struction is  shown  in  fig.  10.    A 
small  disk  of  compressed  lamp- 
black is  beld  between  two  plates, 
the  one  nearer  the  diaphragm  be- 
ing of  platinnm.     A  little  ivory 
button,  resting  on  the  platinum 
plate,  tonohes  the  diaphragm  and 
serves  to  (»>mmiinicate  the  vary- 
ing pressure  eiarted  by  it  in  its 
excnrsions  to  the  lampblack  disk. 
The  carbon  disk  is  included  in  the 
circuit  of  a  battery,  the  current  of 
which  is  varied  by  the  greater  or 
less  resistance  offered  to  its  paaa- 
age  by  the  carbon  as  tlie  pressure 
on  this  varies.     The  carbon  is  but 
slightly  compressed,  just  enough  to 
hold  together,  so  that  a  very  slight 
pressure  on  it  by  the  diaphragm 
serves  to  alter  its  resistance  mate- 
rially. Thebatterycurrent,instead 
of  being  Bout  to  line,  traverses  the 
primary  circuit  of  an  induction-coil,  the  second- 
ary coil  of  which  has  one  end  grounded  and  the 
other  connected  with  the  line-wire.     The  re- 
ceiving instrument  ordinarily  employed  with 
this  transmitter  is  the  Bell  magneto-telephone, 


Fib.  8.— Ponr-crawD  Ttltpluna. 

described  above,  though  Mr.  Edisou  has  devised 
a  non-magnetic  apparatus  for  this  purpose. 
The  considerable  changes  in  the  resi>>tanoe  of 
oarbon  aind  other  pulverulent  »emi-conductora 
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under  slight  pretaare  were  Doti«ed  bj  Hr. 
HDghw,  BD  American  living  in  London,  abont 


Fia.  V^rirat  Itoit]  of  BeOl'a  Bpaikv. 


a  7ev  after  the  prodaction  of  the  carbon  tele- 
phone, and  aom«  ver;  nniple  and  rem&rkable 


ezperinienta  made  bj  him  were  deecribed  in  a 
pqier  before  tbe  ro7al  sodet^.  He  gsTe  hie 
inatmment  tbe  name  of  microphone  (see  Mi- 
OBOPBom),  and  iince  then  it  hoe  been  common 

to  desiiniBte  carbon  telephooea  b;  that  name. 
— In  recent  jeare  &  gre«t  man?  experiments 
have   been  made  with  tbe  telephone,  and  a 

Kaat  variet;  of  inatramenta  prodnced.  These 
ve  ahowD  that  it  ie  poaaible  to  dispense  with 
the  diaphragm,  magnet,  and  coil  in  the  receiv- 
ine  inatniment,  and  still  reprodnoe  speech.  It 
will  be  noticed  that,  in  all  the  forms  of  tele- 
phone above  described,  the  electric  circuit  re- 


instmment  of  Reiaa,  mentioned  above,  haa  been 
claimed  to  differ  fimdam entail;  from  present 
telephones  in  that  it  waa  a  make-and-break  in- 
etrament,  and  that,  as  constructed  bj  Reiss,  it 
was  inoapahle  of  transmittiDg  speech.  Prof. 
Sjlvanoa  Thomson,  who  has  made  a  thorough 


ne.  lO.—EdlBn'i  OwboD  nsmdttar,  Hodal  of  I9T9— Id  Bectkin  and  PenfteltT*, 

claims  that,  used  as  it  was  intended  to  be,  tbe 
transmitter  is  not  a  make-and- break  instniDieDt, 
but  that  its  action  is  dae  to  tbe  variations  is 
re^tance  of  a  looae  contact,  the  aaoie  as  in 
the  oaae  of  modern  carbon  transmitters.  One 
form  of  the  iDstroment  of  Beisa  is  shown  in 


Fia.  11.— TniumluiDD  Appmtiu  el  Kalu'a  TBlrphona. 

18S1  to  1668,  aasertB  that  these  sre  capable 
of  transmitting  and  reprodacing  speech,  and 


lia.  It.— BfodTliiK  Apjiantu  at  Bdu'a  TckpboiH. 

figa.  11  and  12,  the  former  being  the  Irani'- 
mitter  and  the  latter  the  'receiver.  Tbe  trans- 
mitter consists  of  a  membrane  stretched  eaofs 
the  upper  side  of  the  box  E,  to  which  is  ■^ 
tached  a  light  metallic  arm,  that  toaohes  a 
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platiaam  point  Then  the  diaphragm  move* 
upward  in  its  Tibrations.  A  month- piece,  T, 
is  placed  at  the  side  of  the  box.  The  receiver 
consists  of  a  tbin  eloctro-magDet  mounted  npon 
a  sounding-board.  The  increase  and  decrease 
of  the  current  oanse  the  central  iron  rod, 
which  is  SDpported  free  of  the  coil,  to  Tibrate 
in  barmon;  with  the  morementa  of  the  trana- 
mitting  membrane. — The  telephone  has  gone 
Terj  rapidly  into  extensive  nse  as  a  means 
of  bnsiness  commnnication  in  cities.  The 
method  of  operation  consists  in  providing  a 
central  office  or  exotiange,  to  which  all  the 
subscribers  are  connected,  and  at  which  point 
one  Babscriber  is  connected  with  another  bj 
an  attendant  There  is  a  call-belt  in  tbe  office 
of  the  subscriber  and  one  at  the  central  office. 
In  this  country  everj  considerable  town  is 
provided  with  the  telephone  exchange,  and  in 
Enrope,  though  not  in  as  general  nse  as  here, 
it  is  iieing  rapidly  extended.  Earl;  experi- 
ments with  the  telephone  abowed  that  speech 
could  be  heard  through  lengths  of  wire  corre- 
sponding to  a  distance  of  1,000  m.  or  more ; 
but  trials 

owing  to  the  retarding 
of  static  iudnction,  such  dis- 
tances were  impracticable,  and 
that  100  to  ISO  m.  was  about 
as  far  as  distinct  arttcolatioo 
ooald  be  obtained.  Within  this 
year,  however,  conversation 
has  been  carried  on  between 
New  York  and  Chicago,  a  dis- 
tance as  great  as  that  above 
mentioned.  But  this  was  over 
a  special  wire  of  low  resist- 
ance, and  the  reeult  seems  to 
be  wholly  due  to  the  wire,  as 
the  Edison  transmitter,  made 
in  1873,  gave  as  good  results 
as  any  of  the  newer  instm- 
ments  tried.  See  Du  Monoel's 
"Tbe  Telephone,  tbe  Micro- 
phone, and  the  Phonograph ; " 
Preecott's  "The  Si>eaking Tel- 
ephone, Electric  Light,  &o. ; " 
and  Hospitaller's  "  Modern 
Applications  ot  Electricity." 

THJSCOPES.  One  of  the 
largest  recent  reflecting  telu- 
acopes  is  that  made  by  M. 
Martins  for  the  Paris  observa- 
tory. Its  aperture  ia  120  cen- 
timetres (almost  4  ft.).  Its 
mirror  is  made  of  silvered 
glass.  Its  mounting  is  some- 
what different  from  the  com- 
mon one,  and  appears  to  have 
good  points.  (See  engraving, 
page  Die.)  8o  far  this  tele- 
acope  has  not  been  successful, 
probablyinconsequence  of  an  improper  method  I 
of  supporting  the  speculum  during  the  process  of 
grinding  and  polishing.  A  new  re6eotor  of  186 
inches  aperture  was  constructed  and  mounted  I 


In  1870  by  Mr.  A.  A.  Common  of  Ei^gltuid.    It 

has  been  used  but  a  short  time,  and  its  excel- 
lence is  highly  spohen  of  by  competent  judges. 
If  we  may  judge  of  it  by  its  suocessfnl  applica- 
tion in  the  observations  of  the  &int  satellites 
of  Mars  in  1879,  it  is  by  no  means  a  more 
powerful  instrument  than  tbe  refracting  tele- 
scope by  which  these  bodies  were  originally 
discovered,  viz.,  tbe  26-inch  telescope  of  the 
United  States  naval  observatory  at  Washing- 
ton. Many  more  observations  were  made  by 
the  latter  telescope  than  by  the  former  of  the 
faint  satellites  of  both  Mars  and  Saturn.  Mr, 
Common  has  obtained  photographa  of  Jupiter's 
satellites  with  an  exposure  of  20".  Saturn  and 
Mars  can  be  photographed  in  5'  to  S*,  and  Jn- 
piter  in  1'  to  2*.  An  eiposure  of  20*  on  the 
nebula  of  Orion  produced  no  result.  Dr.  Henry 
Draper  photographed  this  nebula,  Sept.  80, 
1380,  with  an  11-inch  Clark  refractor,  with  an 
exposure  of  GO'.  The  retracting  telescope  for 
the  Vienna  observatory,  made  by  Orubb  of 
Dublin,  has  an  aperture  of  27  inches  and  a 
length  of  SS|  feet.  The  tube  is  of  steel,  S^ 
feet  in  diameter  in  the  middle,  tapering  to  the 


Tha  iS-lnob  Bafrutn  it  Wuhlnfloa. 

ends.  Tbe  circles  can  all  be  read  through  a 
single  reader-telescope.  The  accompanying 
table  gives  a  list  of  the  principal  telescopes  of 
the  world.    Reflectors  of  less  than  18  inches 
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Th*  foni-foot  B<fl«l«  St  PulL 

apertare,  and  rafraotonof  leas  than  6  inchu, 
are  not  ineladed  nnleu  for  special  reasong. 

TENRISSEK  Tlie  population  of  tbe  state 
in  1880  was  1,642,859,  of  whom  769,277  were 
males,  778,082  females  1,625,(157  natives,  16,703 
foreign,  1,138,831  whites,  and  408,151  colored. 
The  chief  agrionltural  prodnotions  were  80,01fl 
bashels  of  barley,  88,484  of  back  wheat.  62,764,- 
439  otoorn,  4,733,190  of  oats,  166,419  of  r/e, 
7,881,858  of  wheat,  186,698  tons  of  ha?,  830,- 
621  bales  of  cotton,  29,865,062  lbs.  of  t-obacco, 
1,854,481  bushels  of  Irish  and  2,869.901  of 
sweet  potatoes;  number  of  horsea,  266,119; 
178,498  males  and  asses,  27,312  working  oxen. 
808,900  roilcb  cows,  463,462  other  cattle,  672,- 
789  sheep,  3,160,495  awine;  value  of  manufac- 
tures, $87,074,886 ;  tons  of  coal  mined,  494.- 
491  ;  iron  ore,  89,983  ;  copper  ingots,  153,880 
lbs. — The  biennial  report  of  the  trensarer, 
dated  Dec.  20,  1883,  gives  tlie  following: 

BilMM  !n  iMuurr  Dm.  80,  l«sn fi2a.4M  M 

AmountrocpkHit  loD«j.l(,  ISM  1,I>SI,14I  [8 

AmounlreMlittlb.  Deo.  l»,  1988 _TSg.07fl_8t 

Totnl |S,Mia,«4a4l 

AraouTit    iiald  out   on    RHnptroller'a  uyablr 

wurrtnt.  trnm  Dm.  M,  Iwa  to  Dm.  SB.  IBSl.  $«80,!81  ST 
Am'lpiildoulfroinl>M.SO,l9.si,ioD«.M,lS8»  _BM,40I  »* 

ToaU tl,B84,a»  «S 

—leaving  a  balance  on  hand  Deo.  20,  1883, 
of  J608,016  08.  The  state  tos  levy  for  1882 
was  20  cents  on  the  $100,  which,  on  tbe  as- 
sessed value  of  tbe  taxable  property  in  tbe 


state,  amoanting  to  $321,939,813,  sboold  pro- 
dace  $443,859  60.  The  tu^le  property  of 
tbestateforthe  year  is  as  follows: 

Am  of  lad.  ».1MjIS,  nlud  H tlM.aT.ai 

Tihu  of  tswB  lou 4t.Ta.3li 

Tibw  stotlHT  {npK^ _^IJ>M4a 

Total  nlH tmfO^ia 

This  is  a  decrease  of  $3,360,060,  as  compared 
with  I88I ;  bat  the  value  of  personal  property 
in  1883  shows  on  increase  of  $10,413,907. 
Upon  the  state  debt  do  intercet  has  been  pi^ 
since  Jniv,  1876,  with  tbe  exception  of  those 
bonds  held  by  educational  and  cbaritable  io^i- 
totioDS,  and  by  the  widow  of  President  Folk. 
The  general  asaenibly  passed  an  act  on  May  19. 
1883,  known  as  the  "60-6  act,"  antboriiing  the 
ftuidtng  of  the  debt  by  issuing  new  bonds  for 
60  cents  on  tbe  dollar,  bearings  per  cent  in- 
terest for  tbe  first  two  years,  4  per  cent  tor 
the  next  two  years,  6  per  cent,  for  the  next 
two  years,  and  6  per  cent  thereafter,  and  de- 
claring tbat  the  fnnding  under  this  act  efaould 
cease  after  Jan.  1,  1683.  Tbe  neoessary  stepi 
were  taken  to  execnte  this  law,  bnt  at  the 
close  of  the  year  tbe  comptroller  reported 
that  the  holders  of  more  than  half  of  tiie  out- 
standing bonds  had  declined  to  avail  themselves 
of  its  provisions.  This  left  the  queation  of  the 
debt  still  as  a  bone  of  contention  Ijctween  those 
who  favored  tbe  fnll  payment  of  the  debt,  and 
those  who  advocated  the  payment  vt  a  smaller 
portion  of  it  than  the  act  contetnplated. 

Th*  toUl  bondad  debt,  m  rrpnitod  br  the 

HHoptnlleruB  April  1,  IBSl.  wu. (10.100^  M 

TIm  Mcrnod  loUmt  UHiiuitvd  to B.1SUtl  M 

ToBl  ilrtHUtj  April  1, 1S81 tis^i^ixi 

— The  result  of  the  aatnmn  election  of  ISSS 
was  understood  to  he  an  expression  of  tbe 
Iiopnlar  will  against  tbe  "  60-3-4-0-6  "  fiinding 
act,  and  in  favor  of  an  adjustment  by  tbe 
next  legislature  on  the  following  terms:  1. 
The  payment  of  the  "state  debt  proper"  in 
ftiU,  less  war  interest,  in  bonds,  payable  in  sa 
short  a  period  as  possible,  and  bearing  the 
same  interest  per  annum  as  the  original  bonds. 
2.  All  bonds  held  by  educational  and  charitab]e 
inetitntions,  and  tbe  twenty-nine  6  per  cent, 
bonds  belonging  to  Mrs,  James  K.  Polk,  to  l« 

Eaid  in  full.  8.  The  remainder  of  the  debt  to 
e  settled  at  fifty  cents  on  the  dollar,  principal 
and  interest  (including  war  interest),  in  bouds 
to  ran  for  thirty  years,  with  privilege  of  earlier 
redemption,  and  to  bear  interest  at  3  per  cent, 
per  annum.  The  following  is  said  to  be  a  ooi^ 
rect  statement  of  the  bonds  originally  issne<l, 
and  constituting  the  "state  debt  proper:  " 

ADO  banda  tuntd  to  DdIod  Buk  of  TfosdHM.  tBWLOW  M 
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In  the  towns  ind  oltiee  eood  graded  sobook 
faave  been  establiBhed.  The  ajatova  of  free 
echoola  IB  becomtng  inoK  efficient  and  more 
popolar.  The  schoIaBtio  popnhttion  in  1883 
was  &49.1T9,  of  whom  408,864  were  white  and 
140,81S  were  colored.  The  nnmber  of  papils 
enrolled  was  307,680  white  and  06,676  colored. 
The  average  nonjber  of  ds7a  of  free  school 
instmotioa  was  78, 

The  leeaipti  fOr  tlia  fHr  fkcBj  tha  attic  won |111,DI3 

The  ncalpU  Ibr  tfas  rear  from  tba  eouDttu  wcra...  STl.WT 
The  twdiiU  lOr  Oh  Jtmr  ttom  uttiar  sonms  nan..     IW.JBO 

ToUl fM^nu 

The  ezpecditares  during  same  time  were  $621,- 
86S.  The  eetimated  vdue  of  school  property 
Le  91,078,791.  Uigber  education  is  provided 
for  at  Vanderbilt  univermtj,  Nashville;  Ten- 
nessee nnivereU  7,  KDOXville;  Weslejsn  nniver- 
rit}|,  Athens ;  Caraberland  nniversity,  Lebanon ; 
dniversity  of  the  Sooth,  Sewanee ;  Soathwest- 
em  university,  Clarkeville;  Southwestern  Bap- 
tist university,  Jackaon  ;  and  Fiske  oniversity, 
for  colored  students,  Naahville.  The  state  uor- 
mal  college,  at  Nashville,  receives  its  support 
from  tbe  Nashville  nniversity,  from  the  state 
((10,000  ia  1683),  and  from  the  Peabody  edn- 
oational  fund.  The  oontribution  from  this  fund 
to  tbe  pablio  schools  of  Tennessee,  inclading 
tbe  normal  college,  was  $12,800  during  the 
year  ending  in  October,  1682. — The  benevolent 
institotions  sustwned  by  tbe  state  are  the  school 
for  tbe  blind  and  the  asylum  for  tbe  insane, 
at  Nashville,  and  the  school  for  the  deaf  and 
dumb,  at  Knoiville,  The  capacity  of  the  in- 
sane asylnm  is  inanfficient  The  total  cost  of 
the  institution  for  the  two  years  ending  Decem- 
ber, 1662,  WHS  $189.952  37;  a  rate  of  $176  36 
per  patieitt  per  annum. — In  tbe  state  prison 
tbe  convicts  are  leased  to  indiridnals  or  corpo- 
rations. The  receipts  from  the  lessees  of  the 
penitentiary  fur  the  two  years  ending  Deo.  30, 
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1883,  amounted  to  $83,043  87. — From  a  small 
industry,  marble-quarrying  has  grown  bo  that 
in  one  county  alone  (Knox)  capital  to  the  ex- 
tent of  $3GO,000  is  employed  in  the  business. 
The  income  of  the  quarries  in  operation,  for 
1883,  was  a  fraction  under  $800,000.  The 
marble  ia  grayish  white,  and  is  as  durable  as 
Scotch  granite.  It  can  be  highly  polished,  and 
in  the  process  the  veins  and  tints  are  broDght 
out. — The  zinc  works  at  Clinton,  Anderson  co., 
tnm  out  S,000  lbs.  of  metal  a  day,  and  other 
zinc  works  are  about  to  be  established  atSnos- 
ville.— Tbe  coal  area  of  the  state  is  5,100  sq.  m. 
in  extent,  embracing  tbe  whole  of  the  Onm- 
berland  plateaa,  Thronghout  thia  vast  region 
there  are  from  one  to  seven  workable  seams  of 
coal.  Fourteen  large  mines,  besides  some  of 
less  importance,  are  worked,  Tbe  total  coal 
product  of  the  state  for  1863  exceeded  600,000 
tons. — The  iron  interests  are  being  rapidly  de- 
veloped. Though  the  number  of  furnaoee  is 
not  nearly  as  large  as  in  former  years,  the  ag- 
gregate prodaotion  is  much  larger.  Four  com- 
panies, having  seven  stacks,  and  using  coke  as 
fbel,  are  producing  an  aggr^ate  of  SOO  tons  of 
pig  iron  a  day.  Five  furnaces,  which  nse  char- 
coal for  fuel,  make  about  112  tons  daily.  Tbe 
new  hot-blast  coke  furnace  atSoTitb  Pittsburg, 
madein  June,  1882,  98  tons  of  iron  in  one  day. 
This  company  has  a  capital  of  $8,000,000,  and 
owns  three  furnaces,  with  an  average  daily  ca- 
pacity of  SOO  tons.  There  are  4,826  manu&o- 
tnring  establishments  in  the  state,  employing 
a  capital  of  $20,092,84S.  In  these  factories  are 
employed  19,675  male  adult  and  1,1BS  female 
adnit  operators,  and  1, 764  children  undertifteen 
years  of  age.  The  total  annual  wages  amount 
to  $«,264  775,  The  value  of  the  materials  con- 
sumed iB$S5,T10,12C,  and  the  value  of  the  prod- 
ucts is  $37,074,666.  Nashville,  Enoxville,  and 
Chattanooga  are  the  chief  manufaotoring  places. 
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The  foregoing  Btatement  BhowB  the  Iragitb  of 
the  railroada  in  the  state;  also  the  assessed 
valne  per  mile,  and  the  agf^egate  value,  com- 
piled frnm  tbe  retnros  fur  September,  1883. 
— Reoentlj  some  peraona  nave  turned  their  at- 
tention to  the  rearing  of  silkvorms,  and  bftve 
snceeededenconragingljr.  The  mulberrj thrives 
in  all  parte  of  Tennessee,  and  the  alk  which 
baa  been  produced  is  said  tu  be  of  a  very  fine 

Jnaiity,  The  Swiss  colonists  at  Grtltii,  on  the 
amberland  plateau,  have  been  e^eciallf  suo- 
oeasful  in  silt  culture.  The  colonj  at  Rugbj, 
which  has  been  so  often  repreaented  aa  a  total 
failure,  has  been,  recruited  bj  thrifty  families 
from  Ohio,  and  ianow  slio  wing  signs  of  healthy 
vitality.  Anotlier  thriving  colonj  has  been  re- 
cently established  at  Allardt,  in  Fentress  co.,  by 
fifty  German  famiiiea  from  Michigan.  A  small 
German  settlement  has  also  been  formed  in  Qib- 
sou  CO.,  which  promiaea  to  be  the  naolens  at  a 
much  larger  colony. — TLe  population  of  the 

Srinoipal  places,  bj  the  census  of  1880,  was; 
;Bahville,  4S,8S0;  Memphis,  88,593;  Chatta- 
nooga, 12,892;  Kuoxviile,  9,693;  Jeckson,  5,- 
8TT.  See  map  in  supplement  to  Volume  VII. 
TEHNIEL,  J«hi,  an  English  draughtsman, 
bom  in  London  in  1820.  With  little  or  no  in- 
Btrnction,  he  won  a  prize  in  the  cartoon  com- 
petition for  the  decoration  of  Westminster 
Hall  in  1846,  and  executed  one  of  the  fresooes. 
His  best  work  is  done  with  the  pencil.  In 
1951  he  joined  the  staff  of  ^'Punoli,"  to  which 
he  has  furnished  many  illustrations,  as  well  as 
to  "  Once  a  Week.'"  He  has  also  illustrated 
"The  Ingoldsby  Legends,"  "  Lalla  Eookh," 
and  Other  books. 

TEIIS.  The  population  of  the  state  in  1880 
was  1,591,749,  of  whom  837,840  were  males, 
TS3,e09  females,  1,477,188  natives,  114,616  for- 
eign, 1,1U7,2S7  wliit^,  393,384  colored,  1S6 
Chinese,  9ii2  Indians.  The  chief  agricultural 
productions  were  72,78S  busbels  of  barley,  29,- 
06B,172  of  corn,  4,893,369  of  oats,  25,899  of 
rye,  2,687,737  of  wheat,  59,899  tons  of  hay, 
4,961  hogsheads  of  sugar,  810,806  gallons  of 
molasses,  62,162  lbs.  of  rice,  806,284  bales  of 
cotton,  22I,2S3  lbs.  of  tobacco,  228,832  bushels 
of  Irish  and  1,480,079  of  sweet  potatoeE ;  num- 
ber of  horses  on  farms,  806,806  ;  132,447  mnles 
and  asses,  90,502  working  oxen,  806,176  milch 
cows,  3,887,927  other  cattle,  2,411,688  sheep, 
1,950,371  swine;  value  of  manufactures,  $20,- 
719,928.  There  were  8,692  public  schools,  in- 
cluding 1,607  for  colored  children,  and  104  high 
sgIiooIs;  expended  for  school  purposes,  $782,- 
736;  pupils  enrolled,  176,246  {44,829  colored); 
average  attendance,  123,473.— By  the  last  con- 
gressional apportionment  act,  Texas  was  enti- 
tled to  elect  five  additional  representatives  in 
congress. — In  no  state  are  the  revelatioos  of  the 
last  cens^^)  so  startling  in  their  proofs  of  prog- 
ress as  in  Texas.  The  receipts  of  the  treasury 
exceeded  the  disbursements  for  1882,  and  the 
surplus  revenue  was  used  to  purchase  and  can- 
cel state  bonds.  The  total  amount  retired  and 
cancelled,  according  to  the  treasurer's  report  of 


Bept.  1,  1889,  is  (968,290.  The  toUl  outstand- 
ing bonded  debt  of  the  state  on  Dec  81 
amounted  to  |4,0ST, 780,  of  which  $1,712,200 
bear  6  per  oent.  interest ;  $1,254,000  bear  7  per 
cent. ;  $1,066,900  bear  6  per  cent. ;  and  $2,630 
bear  4  per  cent.  Of  this  amount  the  spe- 
cial funus  in  the  treasury — the  eohool  fnnda, 
the  university,  and  other  fnnda — hold  $2,647,- 
100,  leaviF^  $1,492,630  in  the  hands  of  indi- 
viduals. The  pnblio  Credit  is  now  so  high  that 
it  has  not  been  possible  for  the  state  to  boy  her 
6  per  cent,  bonus  at  less  than  40  per  cent,  pre- 
minm.  The  bonds  retired  have  been  chieSy 
those  which  had  the  longest  time  to  run  to 
maturity,  and  bearing  the  highest  interesL  In 
the  past  three  years  the  debt  has  been  reduced, 
in  round  numbers,  $1,400,000,  and  tlie  annnal 
interest  has  been  diminished  $140,000.  The 
reduction  in  mterest  during  1882  was  $66,960 
60.  The  balances  in  the  treasurv  to  the  credit 
of  the  several  Ainds,  on  Dec  31,  1882,  were  aa 
follows : 
SUte  RTCDUe  (cnrreiKTl tSDa,1SI  tS 

other  Bpeclol  fundi  IGDrrency). SS^SST  »1 

CommoD    uDiMla,    anlrerslly,   uflumB,   ud 

other  ipedaJ  rnndt  Ibonda) t.9VlfilOJi 

Total  bilUHH Id  «iiTsn<7  ud  boDdi lULMKI  W 

The  ordinary  necessary  expenses  of  the  state 
government  for  one  year  are  $1,668,446.  The 
comptroller's  estimate  of  annnal  revenue,  at 
present  rate  of  taxation  (SO  cents  on  $100  of 
value),  ad  valortm,  poll  and  occupation  taxes, 
based  on  the  assesament  f or  1882,  ia  as  follows: 

Ad  TiUonm  tuiiu«»d  ferlSSS 11,285,344  M 

EeroDoa  poll  tun 14ei.l»l3  00 

—  line* tM,omM 

ipUon  ofludi  (Old  bT  MM*. W,aw  00 

hxD  huolifDU S.iiOOOO 

tu  In  DDoiVUbad  coDDtlat MOOO  00 

.__.». lOtLOOOOO 

Office  foes  from  wT«r4  daputmuiU 100,000  00 

TotBl tSifaSXelM 

Expenxa  of  uscHlng  ud  coUocdiig 8*8,881  00 

ToW  net  Mvenna liwiBTIM 

The  following  is  a  statement  of  the  assessments 
of  property  in  the  state  for  1B82 : 
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tu.  The  poll  tax  is  $3.  The  aHesament  of 
1863  HhowB  an  increaee  of  ll}  per  ceot.  orer 
that  of  1881.— In  1863  Teiaa  has  5,908  miles 
of  rulroad,  bringing  betveen  $30,000,000  and 
$40,000,000  into  the  eUte.  Of  the  railroads. 
4,926  m.  have  been  boilt  witbin  the  past  ten 
7ear8;aiidl  461  iii.,coatinf^t44,626,000,  within 
the  7ear  enuing  SepL  1, 1682. — The  permanent 
fnnd  of  the  publiu  free  eohoola  has  Increaaed 
by  the  aole  of  its  lunda  from  (1,629,000  to 
$5,801,000  on  Dec.  81,  1862,  with  a  probable 
increoae  within  a  short  period  of  opward  of 
$1,000,000  by  the  aalea  of  the  reserved  lands. 
The  lands  beloDgingto  the  permanent  common- 
achool  fund  amount  to  88,000,000  acres.  In 
addition  to  this,  four  leagnea  (17,712  acrea)  of 
land  ore  set  apart  to  each  coDnty  for  school 
purposes,  aggregating  4,002,912  acres.  The 
estimated  annual  amount  aet  apart  for  the  sup- 
port of  public  echoola  is  $491,240,  derived  from 
one  fourth  of  the  general  revenue,  all  the  an- 
noal  poll  tax  levied  for  school  purposes,  and 
all  the  interest  on  the  permanent  acbool  fund. 
The  free  acliools  have  been  much  improTed. 
The  duration  of  the  term  of  inatmction  has 
been  increased,  and  the  scholastic  population, 
between  the  ages  of  eight  and  fourteen  years, 
shows  an  increase  of  10  per  cenL,  being,  in 
1882,  296,844.  Two  normal  schools  have  been 
eatablished,  one  for  white  pnpils  at  Huntsville, 
and  one  for  colored  pupils  near  Hempstead. 
At  these  schoola  165  wnite  and  48  colored  stn- 
denta  have  been  educated  to  become  teachers 
in  the  pnblio  free  schools,  and  their  expenses 
for  tuiuon,  board,  books,  &c.,  huTe  been  de- 
frayed by  the  state.  The  Peabody  educational 
fond  has  contributed  llberaliy  to  both  these 
Bchoola.  The  nniveraity  of  Texas  comprises 
the  main  college  at  Austin,  the  medical  college 
at  Galveaton,  the  agricultural  and  mechanical 
college  at  College  station,  Brazos  co.,  and  a 
branch  for  colored  students  yet  to  be  organized. 
The  endowment  of  this  institution  consists  of 
1,219,900  acres  of  the  pablic  lands,  cash,  land 
notes,  and  state  bonds,  amounting  to  $503,- 
864  80,  and  the  proceeds  of  the  sale  of  public 
lands  given  by  congress  in  1862,  amountmg  to 
$209,000.  The  first  of  a  number  of  buildings 
on  a  grand  scale  will  be  completed  by  the 
middle  of  the  summer  of  1883,  so  that  the 
college  can  be  put  in  operation  by  Septem- 
ber of  that  year.  The  law  of  its  creation  re- 
quires that  male  and  female  students  ahall  be 
admitted  on  equal  terms,  and  that  no  other 
charge  shall  be  made  than  an  initiation  fee, 
which  is  limited  to  $30.  The  agncnltural  and 
mechanical  collese  now  instrncta  the  students 
in  the  science  and  art  of  agricultora,  in  the  me- 
chanic ariH,  and  in  natural  science  generally. 
Tuition  ia  free,  and  board  is  given  at  the  rate 
of  $130  for  the  acholaetic  year;  and,  in  addi- 
tion, the  board  eipensea  and  books  of  93  atn- 
dents,  selected  by  competitive  examination 
from  the  81  senatorial  districts,  are  paid  by 
the  state.  The  number  of  matriculants  on 
Dec.  81,  1882,  vas  200.    The  present  outfit  of 
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this  college  Is  very  inmffloient.  There  are 
well-aonduot«d  and  numerously  attended  col- 
leges and  private  academies  throughout  the 
state,  the  principal  of  which  are  the  Methodist 
college,  at  Fredericksburg,  Gillespie  co. ;  Mar- 
vin college,  at  Waxahacbie,  in  Ellis  co. ;  male 
and  female  colleges  at  Goliad  and  Bherman ; 
Woodland  female  college,  at  Paris;  Trinity 
nniversity  (Presbyterian),  at  Tebuacana  Hills, 
and  polytechnic  institote,  at  Mexia,  Limestone 
CO. ;  Waco  university  ^aptist),  and  female 
college  (Methodist),  at  Waco;  Southwestern 
university  (Methodist),  and  Round  Rock  col- 
lage, at  Georgetown,  Williamson  co. ;  and 
Boul6  nniversity,  and  Chapel  Hill  female  col- 
lege, in  Washington  oo.—There  are  two  state 
penitentiaries,  one  at  Huntsville  and  one  at 
Rusk.  The  policy  of  the  legislature  with  re- 
gard to  these  institutions  is  to  provide,  as  far 
as  practicable,  for  the  accommodation  and 
prohtable  employment  of  the  convicts  with- 
in the  walls  of  the  penitentiary,  and  abandon, 
gradually,  the  practice  of  leasing  the  oonviota 
for  outside  labor.  The  two  penitentiariea 
are  leased  for  fifteen  yenrs  from  Jan.  1,  1888, 
for  $10,000  per  annum  for  each.  About  900 
convicts,  in  numbers  not  less  than  60,  were 
leased  on  Aug.  15,  1862,  for  five  years,  to 
individuals  for  work  on  farms,  at  an  average 
of  $15  a  month  for  each  convict.  The  net 
proceeds  of  the  lease  of  the  convicts,  according 
to  the  last  report  made  in  1882,  amount  to 
$250,184  47.  The  asylum  for  the  blind,  and 
the  institution  for  the  deaf  and  dumb,  at  Ans- 
tin,  have  been  well  managed  and  efficient 
The  asylum  for  the  insane  is  totnlljr  inadequate 
to  accommodate  half  the  applicants  for  aamia- 
aion,  who  are  now  confined  in  the  jails,  homes, 
and  log  cabins  la  all  parts  of  the  state.  One 
hundred  and  one  thousand,  nine  hundred  and 
four  acres  of  the  public  lends  have  been  set 
apart  to  each  of  the  state  asylums. — The  fol- 
lowing is  an  exhibit  of  the  value  of  the  prod- 
ucts of  Texas,  actually  exported  during  the 
year  ending  Aug.  81,  1882: 
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The  falling  off  in  the  cotton  crop  of  1861-'2, 
as  compared  with  the  previous  year,  amounted 
to  881,898  bales.  The  cattle,  sheep,  and  wool 
interests  of  Texas  are  second  only  to  those  of 
agriculture,  and  embrace  directly  and  indi- 
rectly fully  one  third  of  the  state.  Within  tlie 
year  1683  the  value  of  cattle  doubled.  At 
present  sheep  are  only  raised  in  Texas  for  their 
wool.  It  is  estimated  that  there  are  now 
7,000,000  in  the  state.  The  wool-clip  received 
at  San  Antonio  was  5,700,000  lbs.  Great  im- 
provements have  been  made  in  the  manage- 
ment and  handling  of  cattle,  and  the  grade  is 
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conatantlf  improTing  bj  the  introdaotion  of 
blooded  stock.     Of  the  878,864  bales  of  cotton 

Sroduced  in  the  state,  470,891  were  exported 
roiD  Galveston.  Though  tbe  sugar  crop  was 
light,  the  receipts  of  consigDments  from  plan- 
tations direct  to  Q&lfeston  were  larger  than  in 
an;  previous  year,  ainonnting  to  8,000,000  lbs. 
The  consignmeota  of  wool  amounted  to  218,380 
Iba.  Of  molasses,  2S5,598  gallons  were  re- 
ceived. The  trade  of  the  city  of  Honaton  dur- 
ing the  year  amounted  in  value  to  $23,788,431. 
— 'The  long  unsettled  qaestlon  as  to  the  boan- 
darj  line  between  nortoem  Teiae  and  the  In- 
dian nation  has  bean  revived.  Tba  dispute 
arises  from  the  fact  that  the  Dnttetl  States 
commissioner  recognized  the  Sooth  Fork  of 
the  Red  river  as  the  continuation  of  that 
stream,  while  the  Texas  authorities  have  al- 
ways held  that  the  North  Fork  is  the  tme  river. 
Oongress  has  been  asked  to  settle  the  boun- 
dary, and  the  legislature,  in  1882,  provided  for 
the  settlement  of  the  controversy  by  appoint- 
ing a  commissioner  to  trace  the  boundary  line 
in  conjnnction  with  a  commissioner  on  the 
part  of  the  federal  governineht. — The  popula- 
tion of  the  principal  places,  by  the  censns  of 
1880,  was:  GBlveslon,  22,248^  San  Antonio, 
20,SC0;  Houston,  16,518;  Austin,  11,013; 
Dallas,  10,869;  Waco,  7,296;  Fort  Worth, 
6.638;  Sherman,  6,093;  Marshall,  £,624; 
Brownsville,  4,988;  Brenham,  4,101,  See 
map  in  supplement  to  Volume  I. 

THOHPSOK,  1.  Wm*w«A,  an  American 
painter,  bom  in  Baltimore  in  1840,  He  went 
to  Paris  in  1861,  where  he  studied  under 
Obarlee  Gleyre,  £mile  Lambinet,  and  Albert 
Pssini,  and  worked  in  the  studio  of  the  latter 
for  one  year.  He  exhibited  "  Moorlands  of 
Au  Fargi "  at  the  Paris  salon,  1865.  Since 
1838  he  has  made  Saw  Tork  )iis  place  of  real- 
denoo.  His  works  include  "  The  Port  of  Me- 
nazzio.  Lake  Como,"  "  Steamboat  Landing  at 
Menaziio,"  "  Virginia  in  the  Olden  Times," 
"The  Vesper  Hour,"  "Annapolis  in  1776," 
"Travelling  in  Oorsioa,"  "Gypsy  Camp  by 
the  Sea."  "  View  of  Mount  Etna,"  "  Remi- 
niscence of  the  Fotomao,"  "Evenmg  on  the 
Moor,"  "Desolation,"  "  A  Picnic  on  the  Rocks, 
I^e  George,"  "Gathering  Apples,"  "A  Mid- 
eamraer's  Day  on  Long  Island,"  "  Pursuit  of 
Knowledge  under  Difficulties,"  "  By  the  Sea. 
Mentone,"  "A  Review  at  Philadelphia  in  1777, 
"The  Road  to  the  Saw  Mill,"  "A  May  Day, 
Fifth  Avenue,  New  York,"  and  "  An  Autumn 
Day."  He  sent  "  On  the  Sands,"  "  East  Hamp- 
ton," and  "Virginia  in  the  Olden  Times  "to 
the  Philadelphia  exhibition  in  1876,  and  "  The 
School  House  on  the  Hill  "  to  the  Paris  expoei- 
tion  of  1878. 

XHOIPSOir.  I.  Ce^M  6^  an  American  paint- 
er, born  in  Middlehorodgh,  Mass.,  in  1809.  He 
was  largely  self-tangbt,  and  began  his  career 
as  a  portrait  painter  in  Boston,  Providence, 
New  York,  Philadelphia,  and  other  eastern 
cities.  He  produced  a  series  of  portraits  of 
American  anthora,  some  of  which  have  been 
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engraved.  He  went  to  Europe  in  1662,  resided 
for  seven  years  in  Rome,  and  in  1860  settled  in 
New  York.  Among  his  best  known  works  are 
"The  Guardian  Angel,"  "Prospero  and  Mi- 
randa," "St.  Peter  delivered  from  Prison," 
"Spring  and  Autumn,"  and  his  portraits  of 
Bryant,  Hawthorne,  and  others  in  Europe  and 
America.  U.  ttrtrntf  an  American  paint«r, 
brother  of  the  preceding,  born  in  Middle- 
borough,  Mass.,  in  1814.  lie  began  when 
very  yonng  aa  a  sign  punter  near  nis  native 
town,  and  afterward  painted  portraits  for  some 
years  on  Oape  Cod.  In  1681  be  settled  in  New- 
York.  He  spent  two  years  (1852-4)  in  Europe. 
Among  his  works,  many  of  which  have  been 
engraved,  are :  "Reminiscences ofUonnt Mans- 
field," "The  Old  Oaken  Bucket,"  "Home, 
Sweet  Home,"  "  Woodman,  Spare  that  Tree,"' 
"Hiawatha's  Homeward  Journey  with  Minne- 
haha," "The  Home  of  my  Childhood,"  "Com- 
ing through  the  Rye,"  "  The  Land  of  Beulah," 
"  The  Voice  of  the  Great  Spirit,"  and  "  Dako- 
ta Ca&on." — Their  father,  Cephab  Tkompbok 
(177B-1858),  was  also  a  punter,  and  to  some 
extent  their  inatrnctor.  He  produced  many 
portraits  of  the  distinguished  men  of  his  time 
m  the  southern  states. 

THOOSIND  ISUNDB,  an  arohipelsgo  at  the 
head  of  the  river  St.  Lawrence,  occupying  a 
wedge-shaped  expanse  of  level  water,  extend- 
ing from  the  outlet  of  Lake  Ontario,  near  Kings- 
ton, to  the  beginning  of  the  river  proper,  near 
Bronxvjlle,  which  is  covered  with  islands,  some 
of  them  several  miles  in  extent,  but  most  of 
them  craggy  reefs,  partly  costed  with  soil.  The 
length  of  the  lake  of  the  Thousand  Islands  is 
about  40  m.  Its  width  is  in  plaoes  9  m.  The 
number  of  the  islands,  including  every  rock 
appearing  above  the  surface  of  the  water,  is 
1,392.  Many  of  them  are  devoid  of  vegeta- 
tion,-and  only  a  half  or  a  quarter  of  an  acre 
in  extent.  The  geological  formation  is  of  the 
azoic  and  silurian  ages.  The  fuundationa  are 
granite,  overlaid  with  Potsdam  sandstone,  and 
in  many  plaoes  with  limestones  of  the  Trenton 
period.  In  Sssores  of  the  Potsdam  sandstone 
are  molten  rook,  ooal,  quartz,  and  copper  and 
iron  ores.  Many  marks  of  the  glacial  drift  are 
observable  in  the  islands.  The  larger  islands, 
and  many  of  the  smaller  ones,  are  covered  with 
a  thick  alluvial  deposit.  Wolfe  island,  the 
largest  of  them,  contains  9,000  acres  of  fertile 
soil.  Amherst  island,  the  most  westerly  of 
the  group,  lying  well  out  in  Lake  Ontario,  has 
6,000  aores,  and  Carleton  island  contains  1,274. 
Grenadier  island  has  a  dairy  farm.  The  boun- 
dary lino,  established  by  the  treaty  of  Ghent, 
1816,  deviates  from  the  middle  of  the  river  so 
as  to  include  Wolfe  and  Howe  islands  In  the 
British  dominion,  leaving  Carleton,  Grindstone, 
and  Wells  islands  in  the  United  States.  The 
Canadian  government  holds  the  titles  to  most 
of  the  islands  on  the  British  side  of  the  bonn- 
dary.  On  Carleton  island  ore  the  ruins  of  a 
strong  fortress,  called  the  King's  Garden,  which 
was  erected  by  the  British  on  the  site  of  old 
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French  fortJfioatioDs  during  the  revo1ottoDar7 
war,  and  was  captnred  and  razed  b;  the  Amer- 
icans in  the  war  of  1813.    The  wooded  and 

rocky  islets  on  the  American  side  all  belong  to 
individaal  owners,  and  form  a  favorite  Ameri- 
can BDmmer  resort.  Tbe  principal  stopping 
Slaoe  Is  the  village  of  Alexandria  Baj,  on  tbe 
lew  York  shore.  It  contains  laree  hotels  and 
ahandsomeoharch  and  campanile  in  the  Italian 
style.  Theislandsin  tbe  vicinity  oon tain  many 
villas  and  cottages  of  various  and  occasionally 
of  elegant  architectural  forniB.  Visitors  also 
stop  at  Clayton,  on  the  American,  and  at  Gana- 
noqne,  on  the  Canadian  side.  The  Tboasand 
Islands  are  reached  from  New  York  by  way 
of  Cape  Vincent  and  from  Canada  by  way  of 
Kingston.  KoQiid  island  is  fitted  np  as  a  de- 
nominational wateringplace  by  tbe  Baptiata. 
At  the  weateru  end  of  Wells  island  the  Meth- 
odists have  a  camp-meeting  grotmd,  called 
the  Thousand  Island  park.  At  the  opposite 
extremity  of  this  ialflnd  is  Westminster  park, 
established  by  Presbyterians,  bat  nut  exoin- 
sively  denominational.  I'he  attractions  of  the 
Thonsand  Islands  are  their  pictnresqua  scenery, 
cool  and  invigorating  air,  and  excellent  flsbina. 
The  air  is  heavily  charged  with  ozone,  which 
qnality,  in  coi^unction  with  its  remarkable  dry- 
seas  and  the  balsamic  vapors  of  the  Oanadiaa 
pine  forests,  brings  many  consumptive  patients 
to  the  islands. 

THYMOL  (thymic  acid),  an  antiseptic  acid 
having  some  analogy  to  carbolic  acid.  It  ex- 
ists in  two.isomerio  forms,  as  a  crystalline  body 
and  as  a  liquid.  The  crystalline  form  is  pro- 
coredfrom  oil  of  thyme  by  prolonged  refrigera- 
tion. The  cryatala  melt  at  111°  F.,  and  boil  at 
446°  F.;  and  when  once  melted  they  remain 
fluid  thereafter.  The  liquid  acid  u  procured 
by  treating  tbe  essence  of  thyme,  in  which  it 
is  associated  with  a  hydrocarbon  called  thy- 
mene,  with  an  aqueous  solution  of  potash  or 
soda,  and  separating^  it  from  the  tbymate  thus 
formed  by  the  addition  of  an  acid.     It  is  then 

Surified  by  repeated  washings,  defecation,  and 
nally  distillation.  Thymol  is  very  slightly 
soluble  in  water,  bnt  freely  in  alcohol,  ether, 
and  tbe  fixed  oils.  It  is  seldom  used  except  as 
an  external  application  to  wounds,  nicera,  Sec. 
For  tbis  purpose  a  solution  of  1  part  of  tbe 
acid,  4  of  alcohol,  and  99C  of  water  is  gener- 
ally employed.  It  may  also  be  used  in  the 
form  of  an  ointment  made  with  2  to  £0  drops 
of  the  acid  mixed  with  an  ounce  of  lard.  The 
pure  add  is  sometimes  employed  as  a  caustic. 

TIDEKAND,  iMv^  a  Norwegian  painter,  bom 
at  Uandal  in  1814,  died  in  18TS.  He  studied 
first  at  tbe  academy  of  Copenhagen,  and  after- 
ward at  DUaaeldorf  under  Hildehrandt  and 
Bchadow.  Tidemand  was  oourt  painter  in 
Norway,  and  a  member  of  the  ooademiea  of  Ber- 
lin, Amsterdam,  Copenhagen,  and  Stockholm. 
His  apeoialties  were  landscapes  and  historic 
genre  subjects.  He  displayed  great  power  in 
arranging  his  ^onps,  and  in  ^ving  a  charac- 
teristic expression  to  each  two.     He  decorated 
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theohftteanof  OscarBhallnearChriationia.  Hit 
workainclode  "The  Baptism  of  Christ,"  "The 
Distribution  of  the  Sacrament  to  tbe  Aged  and 
Infirm,  according  to  the  Lutheran  Form," 
"  Single  Combat  in  Ancient  Times,"  "  Village 
Funeral  in  Norway,"  "Farewell  to  Emigrants 
leaving  for  America,"  "  Young  Mau  Preach- 
ing," and  "The  Assembly  of  the  Haitgians" 
gforwegian  Methodists).  The  last  is  in  the 
Qsaeldorf  gallery,  and  was  reproduced  Beveral 
times  by  the  artist. 

niTlinf,  Lnit  <*,  an  American  punter,  bom 
in  New  York  in  1846.  He  studied  under 
George  Inness,  and  afterward  under  L^on 
Bailly  in  Paris,  Be  has  travelled  aitenaivel.T 
in  France,  Spain,  and  Africa,  and  has  painted 
many  pictures  from  his  eastern  sketches.  His 
works  include  "A  Dock  Bcen&  Yonkers," 
"Fruit  Vender  under  the  Sea  Wall  at  Kas- 
Ban,"  "A  Hunter's  Dinner,"  "Street  Scene 
in  Tangiers,"  "  Market  Day  outside  the  Wall, 
Tanpers,"  "Cloods  on  the  Hudson,"  "Oe- 
ramio  Wares,"  "A  Study  at  Quimper,  Brit- 
tany,"  "A  Laborer's  RmI,"  "Bouzarea,  Al- 
giers," end  "The  Old  Bound  House,  Bridge- 
Krt,  Conn."  To  the  water-color  exhibitionB 
haa  sent  "  Venice,"  "Meditation,"  "A 
Merchant  of  the  East,"  "A  Shop  in  Switz- 
erland," "  An  Old  Shop  at  Algiers,^'  "  The  Pal- 
ace of  the  Pasha  Ali  ben  Hasseiu  at  Algiers," 
and  "The  Cobblers  of  Boufarik,"  He  sent  to 
tbe  Philadelphia  exhibition  of  1ST6  two  water- 
colors,  "  Old  and  New  Mosques  at  Cairo,"  and 
"  A  Street  Scene  in  Cairo."  To  Paria,  in  18TB, 
he  sent "  Doane  Street,  New  York,"  in  oil,  and 
"Market  Day,  Morlaii,"  and  "The  Cobblers 
of  Boufarik,"  in  water-color. 


appearance  on  the  regular  stage  at  the  Ipswich 
Theatre  Royal,  and  in  ISGS  played  at  the 
Queen's  theatre,  Dublin,  He  made  his  d£but  on 
tbe  London  stage  at  the  Haymarket  theatre  as 
Simmona  in  the  "Spitalfielda  Weaver,"  July, 
18CI3,  and  afterward  acted  in  the  provinces  for 
18  months.  His  repertoire  includea  Sam  Fepys 
in  the  "King's  Rival;"  Pierre  in  "Honor 
before  Titles;  Fanf arronade  in  "Belphegor;" 
Autolyeus  in  "  Perdita.  or  the  Royal  Milk- 
maid ;  "  Asmodens  in  tne  play  of  that  name; 
Mr.  Spri^ns  in  "  Icl  on  parle  Francais ;  "  Au- 
guatuB  de  Roaherville  in  "The  Willow  Copse ;  " 
Bob  Oratcbit  in  "Christmas  Carol;"  William 
Kite  in  "  Paper  Wings ;  "  Enoch  Flicker  in  "  A 
Story  of  '46 ; "  Wapshot  in  "  The  Life  of  an 
Actress ; "  Caleb  Plummer  in  Boucicault's 
dramatic  version  of  "The  Cricket  on  the 
Hearth  "entitled  "Dot;"  the  leading  character 
in  "  The  Area  Belle  ; "  Mr.  Lysimachua  Tootles 
in  "  My  Wife's  MaW ; "  Stephen  Diggea  in  tbe 

E lay  of  that  name;  Fathpm  in  "The  Hunch- 
ack  ;"  Joe  Bright  in  "  Tbrough  Fire  and 
Water;  "  Prudent  in  the  "Faat  Family;"  Mi- 
chael Qamer  in  "Dearer  than  Life"  (written 
for  him  by  H.  J.  Byron) ;  Jack  Snipe  in  "  Not 
Qnilty;  "  and  Dick  Holland  in  "  Uncle  Dick's 
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Darling."  After  a  long  and  snoeeBefol  toar  in 
the  provinces,  he  reuppeHred  on  the  LondoD 
Btwe,  adding  to  liis  list  Paul  Pry,  ThoBpis  in 
"■fliespis,  or  the  Gods  Grown  Old,"  Neefit  in 
"Shilly-Bhallj,"  Mawworm  in  "The  Hypo- 
crite," and  llammond  Coote  in  "Wig  and 
Gown."  lu  IBTS  he  visited  the  United  States, 
and  represented  bis  best  known  characters  in 
the  principal  cities.  On  retaming  to  London 
he  undertook  the  management  of  the  Folly 
theatre,  opening  in  Chawles  in  Mr.  Byron's 
oomio  drama,  "  A  Fool  and  his  Money." 

TOUEGEE,  HUM  Wli^ar,  an  American  au- 
thor,  horn  in  WilliamsSeld,  0.,  May  2,  1688. 
He  is  the  son  of  a  farmer  of  Hugnenot  deaoent, 
and  received  his  early  education  at  Eingsville 
academy.  In  186S  he  entered  the  nniverdty 
of  Rocheetor,  K.  Y.,  in  an  advanced  claea,  but 
in  18S1  left  oollege  and  enlisted  as  a  private 
in  the  2Tth  New  York  Tolanteers.  He  was 
wonnded  at  Ball  Bno,  and  was  laid  up  for  a 
year,  during  whieh  time  he  studied  law  at 
Aahtabnla,  0.  He  returned  to  the  army  in 
1862  as  a  lientenant,  was  again  wonnded  in 
the  battle  of  Perryville,  and  for  four  months 
waa  a  prisoner  in  the  hands  of  the  confederates. 
After  the  war  he  settled  near  Greensboro, 
N.  C,  where  he  engaged  in  agriooltore  and 
the  practice  of  law.  In  186S-'T  he  published 
at  Greensboro  the  "  Union  Register  "  news- 
paper. He  opposed  the  plan  of  reconstrac- 
tion  which  was  adopted,  favoring  that  of  Thad- 
dena  Stevens,  which  proposed  to  establish  ter- 
ritorial governments  in  the  revolted  states; 
but  after  the  passoffe  of  the  reooDstmction  acts 
he  was  elected,  in  the  autumn  of  I8ST,  to  rep- 
resent Gailford  county  in  the  constitutional 
convention.  A  large  part  of  the  oonstitution 
adopted  was  drawn  np  by  him.  la  Febraary, 
1868,  the  convention  appointed  him  one  of 
three  commissioners  to  draw  up  a  code  of  prac- 
tice and  procedure,  and  revise  the  laws  at  the 
state  so  aa  to  adapt  them  to  the  new  order  of 
things.  His  associates  were  the  Hon.  W.  B. 
Rodman  and  the  Hon,  V.  C.  Barringer.  In 
April,  1868,  he  was  elected  judge  of  the  sope- 
rior  court  for  the  7th  judicial  district  of  the 
state,  his  term  expiring  in  18T4.  In  August, 
1875,  he  wa^  again  elected,  as  a  republican,  to 
represent  Guilford  county  in  a  constitutional 


Eointed  pension  agent  for  North  Uarolina. 
as  been  prominent  as  a  political  speaker  in 
every  canvass  since  1SG5.  The  district  in 
which  he  presided  as  judge  included  the  coun- 
ties where  the  "  Ku-kluz  Klan"  was  at  ita 
worst,  and  several  raids  were  planned  for  bb 
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capture,  but  be  succeeded  in  escaping  them. 
Judge  Tonrgee's  legal  publications  are:  "The 
North  Carolina  Form  Book"  (1869);  "The 
North  Carolina  Code,  with  Notes  and  Becis- 
ions"  (1878);  "A  Digest  of  Cited  Cases" 
(1879) ;  and  "  Statutory  Decisions  of  the  North 
Carolina  Reports  "  (1879).  In  fiction  he  has 
published,  besides  numerous  short  stories, 
"Toinette"  (New  York,  1874);  "Figs  and 
TbUtles"  (1879);  "A  Fool's  Errand,  by  One 
of  the  Fools  "  (1879 ;  new  ed.,  inoludiog  "  The 
Inviuble  Empire,"  1880);  "Bricks  without 
Straw  "  (1880i ;  and  "  Hot  Plowshares  "  (1683). 
The  "Fool's  Errand,"  though  in  the  form  of  a 
romance,  is  understood  to  be  a  nearly  literal 
account  of  his  experiences  as  a  northeni  man 
attempting  to  establish  a  home  in  the  sontii. 
He  edits  "  The  Continent,"  a  literary  weekly 
established  by  him  in  Philadelphia  in  1883. 

nELiWm,  Edward  Jita,  an  English  author, 
born  March  10,  1792,  died  in  Sompting,  Sussex. 
Aug.  13,  1881.  He  became  a  traveller  and  ad- 
venturer at  an  early  age,  and  roamed  aimlessly 
over  a  great  part  of  de  world.  The  story  of 
his  wanderings  is  partially  told  in  his  "Ad- 
ventures of  a  Younger  Son"  (1BS4).  On  the 
appearance  of  Shelley's  "  Queen  Mab,"  Tre- 
lawny  conceived  a  great  admiration  for  the 
author,  and  in  the  winter  of  1821-'2  he  mode 
the  personal  acquaintance  of  both  Shelley  and 
Byron  at  Pisa.  He  excelled  in  athletic  sports, 
especially  in  ewimming,  which  he  hod  learned 
from  natives  of  the  South  Sea  islands,  and  in 
shooting  ;  and  these  acoomptisbments  com- 
mended him  strongly  to  Byron.  The  burning 
of  Shelley's  body  was  done  under  Trelawny's 
direction,  and  he  purchased  the  spot  in  the 
Protestant  cemetery  at  Rome  where  the  ashes 
of  the  poet  were  depowted.  He  accompanied 
Byron  to  Greece,  served  as  a  private  in  the 
patriot  army,  was  severely  wounded,  and  mar- 
ried a  daughter  of  Odysseus,  the  Greek  leader. 
About  1830  he  visited  the  United  States  and 
Canada.  He  published  "  Recollections  of  the 
Last  Days  of  Shelley  and  Byron"  in  1868. 
The  figure  of  the  aged  Arctic  voyager,  in  Mil- 
lais's  "Northwest  Passage,"  is  a  portrait  of  Tro- 
lawny.  It  is  said  that  he  never  wore  either 
overcoat  or  under-clothing,  never  was  dck, 
and  died  of  old  age.  In  accordance  with  hta 
wishes,  his  body  was  bnmed,  and  the  ashes 
buried  near  those  of  Shelley  end  Eeata,  at 
Rome.  He  had  no  surviving  children,  and  all 
his  property,  including  many  souvenirs  of  By- 
ron ana  Shelley,  was  left  to  Miss  Emma  Tay- 
lor, his  adopted  niece,  who  bad  presided  over 
his  household  after  the  death  of  his  wife. 
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